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ABSTRACT

Pakistan needs a strong base of science and technology for exploitation of natural

resources, boosting agricultural and industrial production. Moreover to solve problems

of food, shelter, energy, health and it economic development Pakistan requires to

develop a good number of human resources equipped with related knowledge and an

attitude of scientific inquiry through school education. Curriculum is the only tool of

restructuring science education to achieve the required objectives. The changing needs

of society and vastness of knowledge stressed that curriculum development should be a

continuous process, ensuring quicker assimilation of new ideas and concepts.

Therefore, the study was designed to evaluate curriculum development process

and preparation of teaching strategies of science at secondary school level in Pakistan.

The major objectives of study were i) to analyze the current curriculum of science

subjects being taught at secondary school level in public schools, ii) to examine the

historical development of science curriculum at secondary school level in Punjab, iii) to

analyze the objectives of science teaching at secondary school level in Punjab and iv) to

examine the methods of teaching science subjects at secondary school level and to

prepare the appropriate model of curriculum development, delivery and assessment

procedure at secondary school level.

Secondary school students, science teachers and curriculum experts were the

population of the study. 2308 secondary school science students, 230 science teachers

and 23 curriculum experts were randomly selected as sample of study from five

districts of Punjab. Three different questionnaires were developed and used as tools to

collect the data. The researcher personally traveled to the target districts in order to

collect the data. Z-test, percentages and mean score were used for statistical treatment

of data. The opinions and suggestions were tabulated.

Finally keeping in view the major findings of data, conclusions and

recommendations were formulated. The study concludes that there was no monitoring

system present for proper feedback and improvement of curriculum. Teachers’

involvement in curriculum development process was negligible. Curriculum has to

large extent failed in promoting problem solving skills, critical thinking, creativity,

inventiveness and habit of scientific inquiry among students. Subject matter, teacher

training programmes, teaching methodologies and examination system need some

major reforms.
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CHAPTER 1

INTRODUCTION

Allah Almighty has created human superior to all creatures; this superiority is

due to his search for the knowledge of the universe, his wisdom, consciousness and

the edification which distinguishes him from the other species of the universe. It has

been well acknowledged that education is the only tool for shaping individual, society

and nation. Education not only facilitates in the development of desired attitude,

values and skills among the young generation, but also provides sound base for the

progress and prosperity of the nation. There is not even a single profession where the

role of education can be denied and it is the only energizing force and back bone for

the national uplift and progress. Siddiqui (2010) says that “education is universally

considered to be an important tool of change which has strong correlation with the

overall social and economic development of a country”.

In developed countries science education has provided the foundation for the

modern civilization. The magical and wonderful explorations of science have done

miracles in their societies. Science has brought leisure and tamed the nature for their

comforts. It had been a great value in feeding human and protecting them from

famine, disease and death. Science and technology has played a major role in the

progress and prosperity of many countries, for example it played the most important

role in the emergence of Japan as one of the most prosperous nation in the world.

Starting its rebirth in 1945, Japan is now one of the top six countries who are involved

in large scaled scientific research and development including Soviet Union, USA,

France, Britain and West Germany. Science has not only raised their standard of

living but also gave them power and self confidence to rule over the world. In

developed countries, everyday miracles are happening in the fields of agriculture,
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medicine, communication, and many other fields of life due to science. It had given

them opportunity in understanding nature, world around and even world within.

Siddiqui (2010) has rightly concluded that the sole power behind this unimaginable

progress and economic development of developed countries was knowledge, research,

hard work and constant quest for exploration.

Education is not just an investment but an instrument that can be used for the

progress and prosperity of a nation, particularly science education is a major tool for

socio-economic and technological development of a country. Many developed

countries appear to sustain socio-economic development with adequately trained

scientific and technical manpower. Rapid economic growth demands a mixture of

skilled workers such as technologists, engineers, researchers and scientists. On the

contrary, Pakistan is far behind the developed countries in the field of science and

technology and is struggling hard to attain some respectable status in the world.

Today Pakistan is facing problems like energy, health and shortage of food. There is

an immense need to boost up the agricultural and industrial production of the country

and to explore more natural resources which require strong base of science and

technology (Iqbal, 2000). It is therefore an urgent need to update the science curricula

in Pakistan according to the emerging needs and latest developments in the world.

Although each level of education contributes to enhance the human capital and

to provide the diverse skilled manpower for national development but secondary

school level of education contributes the most. At one hand it provides semi skilled

manpower for labor market and on the other hand it provides bases for the higher

level of education. If secondary education does not provide sound foundation for

advance studies, the whole structure of education may collapse.
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Unfortunately in Pakistan, proper attention could not have been given to

science education at secondary level, in terms of investment and efforts.

Contemporary circumstances demand renewed efforts to minimize high drop rate at

secondary level and increase focus on the quality of primary and elementary

education which in turn will help to enhance quality of secondary education (Shami,

2008). Many educationists have shown their deep concern to the falling standards of

secondary school science education globally. Goodrum, Hackling and Rennie (2001)

concluded that “at the secondary level, in particular, science is traditional, discipline-

based and dominated by content.”

According to Clark (2005) secondary education in Pakistan is highly

underfunded and facing major difficulties of weak curriculum, incompetent teachers

and lack of facilities. Govt. of Pakistan (2009) has acknowledged that according to

global competitive index, Pakistan’s performance in education is very low as

compared to its major competitors such as Malaysia, India, Sri Lanka, Bangladesh

and china. Easy access to education opportunities is very low, while quality of

education is poor not only at international comparison but also in aspect of Pakistan’s

own aspirations. The poor performance of secondary education requires planned and

systematic programme of science education at secondary school level. This is only

possible by successful curriculum reform and by provision of physical facilities for its

successful implementation.

Understanding the benefits of learning science and technology, the developed

world is making continuous efforts to improve the quantity as well as quality of

scientific learning through introduction of appropriate education reforms. These

reforms include a variety of initiatives like resource development, curriculum

innovation and educational research. It is because of this realization that science



4

education has found a secured place in school curricula in almost every country

around the world. . However, what kind of science should be taught at different levels

and how to teach it have always been a key issue in the educational research over a

period of last few decades.

Various countries of the world focus on promoting diverse goals while

developing modern science curricula, for example most of the developed countries put

emphasis to develop understanding among students about nature of science along with

comprehension of scientific concepts. Deng (2010) has concluded that significant

curricular changes are necessarily required at class, institution and programme level in

order to bring improvement in the existing education system. Altinyelken (2010) has

emphasized that new curriculum initiative should be based on structural realities of

the classroom. In addition, curriculum reform demands increased attention to the

implementation process. In developing countries like Pakistan, contemporary

educational reforms insist for better academic understanding, and clear instructions to

devise new approaches.

The above description concludes that curriculum reform is essential to bring a

change in educational scenario and curriculum should be continuously updated after

regular intervals.

1.1 Importance of Curriculum

Curriculum guides a teacher what to teach and how to teach. It not only gives

practical shape to philosophy of education but also helps in organization and

systematic study of a subject. Dash (2007) has identified that curriculum is the

essential tool in the hands of teacher through which child’s personality is built.

Now a day, curriculum development has become the most important tool for

the achievement of educational objectives. Gilbert (2010) has concluded that
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successful curriculum reform will be best served by a democratic approach while

considering both ends and means. Levin (2010) has emphasized that although

curriculum choices involve complex processes yet there should be a balance between

experts’ opinion and input from various stakeholders.

According to Govt. of Pakistan (1993) “Curriculum is an overall educational

programme for any educational institution. It is the study between intention and

reality that correlates theory and practice. It involves a whole range of discussion

about content and its justifications through the translations of the plans (into practice)

by the teachers, and acquisition of the plans by the students. It also involves

questioning of assumptions underlying curriculum development or reforms in

accordance with the desirability for change”.

The above discussion concludes that curriculum is the only tool used by

curriculum developers and schools to achieve educational objectives. Any desired

change in education system essentially demands for appropriate curriculum reform. It

is important to note that curriculum decisions, about what is taught and how is taught,

should be based upon the aspirations of all stakeholders as they determine the

framework within which lessons are planed and learning takes place.

1.2 Curriculum Designs Employed in Pakistan

Curriculum in Pakistan is highly centralized. Ministry of Education decides

national educational aims, and in order to achieve these aims “objective curriculum

model” is followed. This model comprises four essential components.

a. Objectives: the expected educational outcomes of curriculum.

b. Selection of contents: choice for various learning activities.

c. Provision of learning experiences: exposure of learning experiences to the

learner.
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d. Assessment: process of measurement whether and to what extant objectives has

been achieved.

Figure 1.1: Objective Model of Curriculum Development

Aims & Objectives

Provision of learning
Experiences

AssessmentSelection of Contents

Source: (Iqbal, 2011, p.178)

For developing balanced curriculum these four aspects should be kept in

harmony with each other. Objective model of curriculum development for its

successful planning, development and implementation suggest organized focus on

curriculum design, development and evaluation through its four interrelated

components. There should be a delicate balance among the above mentioned

components but unfortunately in Pakistan assessment dominates and controls the

other three components. As a result, most students prepare to pass through

examination and to get good marks rather than to acquire knowledge and

understanding of subjects, even teaching methodologies and approaches employed by

the teachers ignore curriculum objectives and emphasize on preparing their students

for examinations.
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Mostly the process of curriculum revision is carried out in haste without

proper planning and grassroots evaluation of existing curriculum. Persons concerned

with curriculum development mostly did not know the causes of failure of existing

curricula or the reasons for change. They are not clear in their minds about the

objectives of curriculum revision and usually ignore the needs of learner, the

problems of teachers and the material required for the introduction of new curricula.

Consequently, revised curriculum is not more than listing and reshuffling of various

topics and experiments. Another problem is lack of participation and lack of

communication among various stakeholders in curriculum development process. As

members of curriculum committee usually have unique set of views, beliefs and some

time personal loyalties, they do not understand each other’s point of view and it

becomes difficult to congregate at any common point in democratic setting. As a

result, proposed changes and innovations are not seen or understood (Iqbal, 2011).

(Oloruntegbe, Duyilemi, Agbayewa, Oluwatelure, & Omoniyi, 2010) have

recommended the adoption of grass root approach in curriculum development /

revision process. They argued that as teachers are responsible for the long run

implementation of curriculum so they must be involved in curriculum development

process along with all other stakeholders. This would reduce teachers’ confrontation

and increase their obligation in curriculum implementation process.

Science curriculum in Pakistan has failed in developing learning skills and

promoting confidence to face realities of life. The education system neglects the

comprehension and intellectual growth of students (Siddiqui, 2007). Due to this

reason, teaching of science at schools has lost its meanings. The main focus of

students at school is to learn large number of facts and pass through the examination,

where as very little attention is given to understand theories and principles. It is
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believed that experiments sharpen students’ power of observation, develop curiosity

and encourage questioning but a little importance is given to the practical work at

schools (Henderson, 2007).

Education policy (2009) has intended that curriculum should be child

centered, objective driven and outcome based. This paradigmatic shift necessitates that

policy makers should focus on the interests of learners during the formulation of objectives

rather than of those who develop the policy or implement the programmes. According to

this shift main focus of curriculum should be on learning outcomes rather than

contents. It should promote sprit of inquiry, capacity of self learning, critical thinking,

problem solving skill and teamwork among the students.

Figure 1.2: The Child Centered Model of Curriculum Development

Aims & Objectives

Assessment

Attainment
Targets

Programmes
of Study

Science
Education

The
Child

Source: (Iqbal, 2011, Pp.181)

Child centered model of curriculum suggests that child should be the center of

all teaching and learning activities. Selection of objectives, contents, learning

activities and assessment procedures should revolve around the needs and interests of



9

child. One of the major emphases of child centered curriculum is its focus on the

attainment of targets during learning activity.

According to Iqbal (2011), while developing child centered curriculum, proper

emphasis should be given to different aspects of knowledge, development of

understanding of scientific process, skills, and attitudes by avoiding unnecessary

topics and their repetition. Curriculum approaches, teaching methods and assessment

procedures should be properly linked with one another keeping in view the relevance,

breadth, continuity, progression and equal opportunities. Ajibola (2008) also

identified that quality and relevance should be the two key features of curriculum

development process.

For successful child centered curriculum, scheme of studies should focus on

detailed description of contents, guidance for stable approaches, learning experiences,

pedagogical skills and processes, and availability of resources should be clearly

mentioned. Siddiqui (2010) has divided the curriculum development and

implementation process in six different phases given below;

1. Intended curriculum: the curriculum envisaged by policy makers

2. Manifested curriculum: how intended curriculum is described in textbooks and

in other learning materials

3. Comprehended curriculum: the way how teachers comprehend the curriculum

before actual teaching

4. Taught curriculum: the way the teacher make use of textbooks and teaching

material in classroom and how does he plan, organize activities to implement the

curriculum.
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5. Learnt curriculum: this curriculum refers how it is learnt by the students as a

result of direct teaching or as an outcome of the way activities were planned,

organized and implemented.

6. Assessed curriculum: the part of curriculum that has been focused by the

assessment system and process.

It is important to note that intended curriculum may be modified by

undergoing phases mentioned above however teacher can play very crucial role to

minimize the gap between intended and learnt curriculum. Iqbal (2011) has criticized

that teacher training programmes in Pakistan ignore this aspect due to which teachers

do not change at conceptual level even after attending teachers’ education

programmes. For them textbooks are the only manifestation of curriculum, even most

of the teachers never happen to see the curriculum and syllabus by themselves. In

Pakistan we tend to emphasize more on preparing a curriculum document by

committees and experts rather than construction of curriculum as a result of

interactions among teachers, students and school environment.

The professional competency of the teachers in Pakistan has remained the

primary concern and requires a top priority to get the benefits of educational system.

The knowledge of science, conceptions and beliefs of teachers play a vital role in

shaping their behaviors and thoughts. These behaviors greatly influence their

classroom teaching. (Iqbal, Azam & Rana, 2009; Swars, Smith, & Hart, 2009).

Moreover, it is also supposed that if teachers’ views about the subject matter remain

unchanged, it can cause failure to curriculum reforms (Goldin, Rosken & Torner,

2009). A vast majority of educationists agree that teacher’s profound subject

knowledge and pedagogical awareness play a key role in developing higher-level

thinking among students (Brickhouse, 1990 and Bybee, 1993). This refers that
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curriculum revision must take in account global changes and teacher’s conceptions

about science and their competency while developing new curriculum.

Science is not only a collection of facts and theories but a process which is

based on observation of facts, formulation of hypothesis, experimentation and

formulation of laws governing these facts which require unique teaching strategies.

Traditionally deductive approach is followed in most of schools to teach science

according to which teacher presents concepts, explanations, logical deductions and

examples of applications. This method is some time referred as top-down

transmission.

The other approach is inductive approach or bottom-up approach that gives

more space to observation and experimentation in which students make their own

knowledge under teacher guidance. This approach is very close to inquiry base

learning or problem base learning and fulfills the requirements of intentional process

of diagnosing problem, making assumptions, planning experiments, choosing

alternatives for investigations and searching information in cooperative environment.

It has been proven more fruitful than traditional approach (European Commission,

2007).The commission has suggested revolutionizing science-teaching pedagogy from

deductive to inquiry based methods as this strategy provides opportunity to increase

students’ interest and motivation in science, improve quality of teaching science and

enhance cooperation among the stakeholders of education.

(Schraw, Crippen & Hartlely, 2006) have stressed that basic requirement for

science education is to foster student’s meta-cognition and self-regulation. The

achievement of this goal essentially requires

 inquiry-based learning

 the role of collaborative support
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 strategy instruction to improve problem solving and critical thinking

 strategies for helping students to construct mental models and experience

conceptual change

 the use of technology

 The impact of students’ and teachers’ beliefs.

1.3 Efforts for Improvement of Science Education in Pakistan

Soon after the existence of Pakistan the importance of science education had

been realized and efforts were made to provide sound foundation to science education

by successive curriculum revisions. In first educational conference it was recognized

that education system in Pakistan particularly science education need to be reformed

on solid grounds. A committee on scientific research and technical education was

organized to review problems and issues of science education. The commission on

National Education 1959 analyzed the whole system of education but it did nothing

regarding improvement and promotion of science education except stressing the need

for revision and modernization of curricula. It did not touch upon the situation of

science education in the country in detail even it did not consider it necessary to

extend science education at school level. The recommendations of commission

regarding curriculum revision were general and did not embark upon the problems at

grass root level (Iqbal, 2011).

Curriculum revision process in Pakistan can be divided in two phases. First

phase of curriculum change spread from 1967 to 1970 and second phase from 1984 to

onward. Major changes in secondary science curriculum during first phase include

revision of curriculum of physics, chemistry, biology and mathematics for class IX in

1968 and for class X in 1969, and later introduction of revised practical work for class
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IX and X. Curriculum changes during this period could not achieve required results

due to number of factors.

Education policy 1972-80 also emphasized on curriculum revision but due to

non-availability of textbooks, components of this curriculum could not be

implemented properly. Moreover its main focus was primary and elementary

education. Second cycle of curriculum revision was initiated by education policy

1979. In this curriculum revision special attention was laid that difficulty level in all

subjects’ increase gradually avoiding gaps and overlapping among different subjects

of same level and comprehension level was maintained horizontally and vertically.

Education policy 1979 took notice of poor performance of science education

and put emphasis on the inquiry based demonstrations and experiments in secondary

science classes. Many steps were carried out for the uplift of science education such

as future scientist awards for talented students. National seminars, workshops,

symposia, conferences, and science fairs were held by collaboration of ministry of

Education, foreign agencies, university grant commission, boards of intermediate and

secondary education, and Pakistan science foundation. In 1983 Science and

Technology Wing was established to make schemes and initiatives for the

development of science education in the country and also for the improvement of

science curricula, production and provision of instructional material and equipment

for schools.

In1984 for the promotion of science education and training, Science Education

Project (SEP) was launched followed by the establishment of Institute for Promotion

of Science Education and Training (IPSET) in1989. Its function was to systemize

provision of facilities such as laboratories, science equipments, instructional

materials, library books, textbooks, assessment instruments and procedures, new
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learning modules, innovative experimental activities and training for science teachers

in addition to revising science curricula at school level.

In 1997 National Institute of Science and Technical Education (NISTE) was

established to improve the efficiency and utilization of basic equipments, building

human resources and by bringing science and technical curricula in line with the

needs of labor market. In 2000 Science Education Project (SEP) phase II was

launched for the period of 2000-2008.The major focus of this project was to establish

multipurpose science and IT laboratories, curriculum development, provision of

learning material, training of secondary school science teachers for effective use of

laboratory, motivation of students to study science through science fairs and quiz

commutations (Iqbal, 2011).

In spite of all these efforts science education could not achieve the required

goals and due to one or the other reasons the objectives of developing scientific minds

could not be achieved. One of the reasons may be that the philosophy of teaching

science might have not been clearly perceived by the planners. Although curriculum

revision efforts result quantitative expansion of science education but due to lack of

sincere and comprehensive approach qualitative aspects such as development of

balanced curricula, provision and use of instructional material, improvement in

philosophy and strategies of science teaching, improvement in teachers’ competency

through teacher training and involvement of student in scientific inquiry through

open-ended experiments could not be achieved.

According to Tahir (1997) most of the curriculum reforms in Pakistan were

nothing but a copy of previous curriculum with minor changes. There is deficiency of

competent science teachers particularly in female schools to teach science at
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secondary school level, moreover teacher training for implementation of new

curriculum was not insured in most of the curriculum reforms.

1.4 Statement of the Problem

Considering the importance of science as discussed above, it is clear that

science has been an integral part of school education. The quality of science education

should be raised considerably to achieve its purposes and objectives. In this modern

world dominated by science and technology, the science must be effective, innovative

and beneficial to both students and society. Teaching science is a complex process

and the science teacher has highly important task in implementing vital trend in

curriculum. Of course some of the burden of teaching science can be carried out by a

text book but the teacher has to use proper instruction, principles, and teaching

materials, methods of teaching, models and innovative devices to achieve the required

objectives. Although text books provide much material, guidance, activities, exercises

and practical work but teacher has to use it intelligently to create scientific thinking

and scientific attitude among students.

The literature presented in science of course consists of complex laws and

principles but at the same time it is difficult to be explained to the secondary level

students. As a result a number of writers have identified variations in science teaching

learning process which may be due to the lack of audio visual aids, laboratories or

their improper use. These may be due to dull and sterile methods of instruction or lack

of ability of science teacher. Moreover curriculum of science designed for secondary

level is also criticized. It is often said that curriculum is not relevant to current social

requirements and also indicate potential mismatches between students’ ability and

contents. Objectives of curriculum are not clear and it is failed to develop scientific

thinking, habit of inquiry, scientific literacy and required skills among the students.
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As curriculum is not correlated with pupils’ ability hence it develops poor

reading habits among students and teacher. However, students’ efforts are only to pass

through the examination rather than seeking knowledge. The students are generally

seen not taking interest in science subject because of irrelevant curriculum and

unattractive methods of teaching (Henderson, 2007). Students should be provided

such experiences that may help them live successfully in the present society and a

kind of society in which they live as adults. Teachers must acquire such knowledge,

skills and experience to bring such changes. This competency could be achieved by

teacher training, participation of teachers in curriculum development and by setting an

environment in schools in which theories are put to test in practical situation. It

requires great change in teacher training program that could implement effective

influence in classroom practices.

These shortcomings need to be resolved in opportunity otherwise no

educational program can be successful in this country. The question arises how the

curriculum of science can be made relevant to the demands of students as well as

society, and what kind of teaching methods would be applied to attract the students at

secondary level.

The foregoing discussion demands research on the issue of curriculum design

and teaching methodology of science. Therefore, the topic research was “The

Evaluation of Curriculum Development and Preparation of Teaching Strategies for

Teaching of Science at Secondary School Level.”

1.5 Importance of the Study

It has been widely accepted that survival of a nation in 20th century depends

upon the scientific literacy, scientific development of a society, and its application in

industry and agriculture. All this require a planned and systematic programme of
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science education. This is only possible by successful curriculum reform and by

provision of physical facilities for its successful implementation. Modern civilization

is a scientific civilization.

This is an age where the modern society is completely drawn to the scientific

environment and science becomes integral part of our life and living. Now we cannot

think of a world without science. The only way to maintain the nation’s strength and

to guarantee the welfare of our people in perpetuity is through the results of science

(Das, 1985).

Nations will only prosper by applying science in their life stream. If we wish

to place our own country on a secure foundation, ensure its future, prosperity and to

make it the equal of advanced nations, the best way to do is to increase our knowledge

and develop scientific research. Pakistan needs a strong base of science and

technology to solve its problems of food, shelter, energy, health and security, the

exploitation of natural resources and the boost of agricultural and industrial

production (Iqbal, 2000).

It is the need of hour that the developing countries like Pakistan must reduce

their reliance on foreign equipments and manpower. They should train their own

scientists and technical experts to solve the problems. On the other hand, teaching

science is a challenging and complex process that includes many factors including

creativity and use of methods, techniques, study, observation, analysis and

experiments. Fitzgerald (2005) concluded that critical thinking and logical reasoning

is of supreme importance to cope with rapidly increasing knowledge and helpful to

develop scholarly cultured and conversant students.

A teacher has to make use of instruction, principles, teaching material,

methods, models and innovative devices. He has to learn theories, explain the
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interactions among variables in the learning situations, and devise methods and

models to achieve effective learning. It is imperative that he keeps himself abreast of

modern teaching theories, teaching models as well as the latest innovation in teaching

to meet with the challenges of 21st century.

In order to achieve our objectives in education, we need improvement not only

in method of teaching, curriculum and future system of evaluation but also try to

solve those problems which are faced by the science teachers during the teaching. It is

essential to keep curriculum updated and to evaluate its effectiveness. As changes are

happening all time so it is crucial to revise this tool with emerging challenges and

demands of the society.

In addition to the importance of conducting research on science discipline,

following were the main reasons of embarking upon the present study.

 The researcher has been teaching science at secondary level for the last eight

years. During the course of teaching a number of difficulties relating to the

curriculum and teaching have been experienced by the researcher that require

research to enable science teachers to perform their professional duties

effectively.

 The study was expected to guide curriculum developers/experts to reconsider

the objectives, contents, learning experiences, teaching methodology and

assessment procedures of secondary school science.

 The study will help the administrators to review the teacher training

programmes, the allocation of funds and curriculum monitoring procedures for

secondary school science programme,
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 As mentioned earlier science is closely related to the progress and

development of a country. The study will be helpful in developing science

culture in the country to meet with the demands of 21st century.

 The study will be helpful to overcome poverty and malnutrition in our country

by the advancement in industrial and agricultural sectors with the help of

scientific progress.

 The study will be helpful to keep pace with the modern world of sciences.

1.6 Objective of Study

The objectives of this research were as follows:-

a) To examine the historical development of science curriculum at secondary

school level in Punjab.

b) To analyze the objectives of science teaching at secondary school level.

c) To examine the methods of teaching science subjects at secondary school

level.

d) To analyze the current curriculum of science subjects being taught at

secondary school level in public schools in Punjab.

e) To prepare the appropriate model of curriculum development and delivery

at secondary school level.

1.7 Research Methodology

The present study demands a combination of historical, descriptive and

developmental research techniques. The study is primarily concerned with the

historical development of curriculum and therefore the procedure of historical

research is flexibly followed. The nature of curriculum contents, its objectives and

teaching methods of science at secondary school level are analyzed in the second
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chapter. This analysis generated a number of issues to be resolved in the research. A

descriptive study has been conducted to find out appropriate objectives, course

contents and methods of teaching for teaching science. As descriptive study a research

tool has been be prepared in the form of questionnaire and a semi-structured

interview. The population of the study comprises all those stakeholders involved in

curriculum planning, course contents designing and teaching science at secondary

school level. On the basis of the analysis of the data, findings have been presented. On

the basis of findings a plan for curriculum designing and teaching of science at

secondary school level is designed.

1.8 Delimitation

The study limits itself to the following areas of investigation.

a. The study examines only methods of teaching and curriculum of sciences

adopted during the period 1980-2004.

b. It examines the already published text books of science practiced in Govt.

schools only in Punjab.

c. The study designs a general outline of the objectives, teaching methods

and curriculum of the subjects of physics, chemistry, biology, and

mathematics at secondary school level.
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CHAPTER No 2

LITRATURE REVIEW

Education is necessary to improve the social, cultural, economic and political

setup of society. As far as education sector of Pakistan is concerned, definitely the

signs are not positive. There are many reasons behind this failure, such as poor

infrastructure, incompetent teachers, faulty examination system and low allocation of

funds for this sector. The quality of education in primary and secondary sector in

Pakistan is miserable especially in the field of science. Mamon (2007) has concluded

that low performance of Education Sector in Pakistan is due to the lack of financial

resources, poorly designed programs and poor organization in implementation.

Consequently literacy rate in Pakistan is very low as compared to those countries

which have similar resources like India and Vietnam; both has less per capita income

than Pakistan but very high literacy rates as compared to Pakistan.

2.1 Historical Background of Education in Pakistan

To understand the present situation of education in Pakistan it is necessary to

consider the events and decisions taken during the early years after independence.

Pakistan was a nation poor, backward and fighting for its existence. The first and

foremost obligation of the government was to provide food and shelter to the migrated

people. It is very difficult in this situation to form a policy for a positive change in

education sector. Quaid-e-Azam was aware that the Muslims living in British India

had lagged behind in modern education. Long before Pakistan’s existence he

emphasized the significance of education as an instrument of any nation’s socio-

economic change.
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In 1912, in his speech on the elementary Education Bill in the Imperial

Legislative Council, Jinnah supported the case of compulsory primary education. He

said “One of the greatest reproaches against the British rule is the neglect of

elementary education in the country”. In 1925 Jinnah again criticized the British

Government “I say it is the greatest stigma on the government of any country in the

world to show that after your 150 years of rule, as is the case of this country, you have

not given knowledge and light, nay even the three Rs, to more than 6 or 7 percent of

population in this country” (Tahir, 1980).

Just after the formation of a new state in 1947 Quaid-e-Azam Mohammad Ali

Jinnah became the first Governor-General of Pakistan. He had enormous political

power, command and influence on all public maters and his personal orders became

major basic decisions for the future planning of the country. The intentions and

priorities of education were explained in detail by the nation’s founder who

emphasized the importance of modern education in the building up of a nation. He

was of the view that education helps to establish a feasible social infrastructure in the

state which results in strong economy, industry and defense (Jalil, 1998).

After independence in 1947 efforts were made to provide a definite direction

to the education in Pakistan. A set of aims given by Quaid-i-Azam Muhammad Ali

Jinah provide suitable guidance to all education activities in the country. He clarifies

the purpose of education in Pakistan Educational Conference held in Karachi on

November 27, 1947 as:

“You know that the importance of education and the right type of education

cannot be over-emphasized. Under foreign rule for over a century, sufficient attraction

has not been paid to the education of our people and if we are to make real, speedy,

and substantial progress, we must earnestly tackle this question and bring our
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educational policy and program on the lines suited to the genius of our people, in

consonance with our history and culture” (Govt. of Pakistan, 1998).

Quaid-i-Azam emphasized on science education in following words:

“There is no doubt that the future of our state will and must greatly depends upon the

type of education we give to our children, and the way in which we bring them up as

future citizens of Pakistan. Education does not merely mean academic education.

There is immediate and urgent need for giving scientific and technical education to

our people” (Govt. of Pakistan, 1998)

2.1.1 Inherited Education System

At the time of independence, Pakistan had insufficient education facilities.

There were not only lack of qualified trained teachers but also problem of too few

educational institutions, low literacy rate and very few physical facilities (Iqbal,

2011). Inherited educational system from British was established for producing clerks

to run their official work. Curriculum was limited and traditional rote teaching was

common practice at schools. Education facilities were restricted to certain developed

areas of country. In 1947-48 educational system of newly born Pakistan consisted of

10,000 primary, 408 secondary, and 46 secondary vocational institutions. There were

only 40 colleges, two universities and there was not a single professional college in

the country. During first two years government opened 19 professional colleges

including two for women. Total enrollment at secondary level was 58,000 and in

secondary vocational schools it was 4,000. A total of 644 students including 56

women were enrolled in two universities (Jalil, 1998).

At this stage political leaders decided to examine thoroughly the existing

condition and to reinstate the education system of the new ideological state of

Pakistan according to the aspirations of Quaid-e-Azam Mohammad Ali Jinnah rather
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than the needs imposed by British rulers. In this regard Jinnah himself took keen

interest in shifting the emphasis of education on professional and technical basis

suitable to the national needs. He equally supported to raise the status of women

through education so that they also play their role in the development and progress of

the state along with the males. About the role of women in the progress of country,

Jinnah declared that “In the great task of building the nation and maintaining its

solidarity, women have a most valuable part to play as the prime architects of the

character of the youth that constitutes its backbone, not merely in their homes, but

helping their less fortunate sisters outside in that great task” (Tahir, 1980).

2.1.2 Basic Infrastructure of Education System in Pakistan

1. The education in Pakistan is a provincial subject under the 1973 Constitution

but the areas like “policy, planning, curriculum, syllabus and standard of

Education are the responsibility of the Ministry of Education. Ministry

also coordinates all the institutions involved in academic and technical

education, up to the intermediate level. The major responsibilities of Ministry

of Education according to Govt. of Pakistan (2010) are as under:

2. National policies, plans and programmes in education.

3. Development of curricula and textbooks.

4. International aspects of education.

5. External examinations.

6. Education in the Capital, Federally Administered Areas and

Azad Jamoo and Kashmir.

7. Financial assistance to educationists and writers.

8. National libraries.

9. Boy Scouts and Girl Guides.
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10. Welfare of Pakistani students abroad and foreign students in Pakistan.

11. International exchange of students and teachers.

12. Foreign studies and training.

13. International assistance.

14. Administration of selective federal educational institutions.

According to Ministry of Education (MOE) Govt. of Pakistan (2010) the academic

institutions are the responsibility of provincial governments whereas federal

government assists in curriculum development, advises provincial education

departments and provide financial help to educational research. In this way federal

and provincial officials collectively handle the education system.

Federal minister is the head of federal ministry of education where educational

secretary assists him. Educational secretary is further assisted by joint secretary and

joint educational advisors. The Ministry of Education consists of six wings and one

cell. Curriculum Wing is responsible for the curriculum development and is involved

in the preparation of Schemes of Studies (Class I-XII), review and approval in

consultation with representatives of provincial departments of education and

Curriculum Research and Development Centers.

Preparation of strategy for the implementation of curriculum, review and approval

of textbooks and supplementary reading material produced by other agencies such as

Textbook Boards and private publishers are also concerns of curriculum wing. It also

directs to emend curriculum, textbooks and reference material that is contradictory to

Islam and Ideology of Pakistan.

The function of policy and planning wing is to formulate education policy plans,

provide guidance for the improvement of learning environment by coordinating and

monitoring at provincial and district level. Major concerns of monitoring and
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evaluation cell are to monitor working of various educational organizations, identify

areas in which performance is unsatisfactory and give suggestions for improvement.

Besides Wings, the Ministry of Education has two attached departments, six

autonomous bodies and 14 subordinate offices for its assistance, apart from 43

teaching and research institutions.

Provincial education departments are controlled by provincial education

minister and Provincial education secretary helps him to carry out the tasks. The

education department at provincial level is further divided into districts. Education

department at district level is controlled by Executive district officer. The system at

lower level is administered by the District education officer and sub district Education

officers. At union council level learning coordinators supervise the schools.

Federal educational Ministry involves the provinces in the formulation of

policies and plans at national level. The provinces also develop their own plans in the

light of national educational policies keeping in view the situation and available

resources.

2.1.3 Formal System of Education in Pakistan

Formal system of education in Pakistan is divided into pre-primary, primary,

middle, secondary, higher secondary and higher education. The students enter in pre

primary class at age of three to five years. Most of the primary schools in country

offer pre primary class as formal class called kachi. This level is further divided into

three sub levels Play group, nursery and kindergarten (also called 'KG' or 'Prep') but

most of the primary schools do not offer play group and nursery classes.

Primary education stage consists of five classes’ I-V. Child enters at the age of

five in Primary education and completes it in five years. In Pakistan primary

education is considered compulsory and free. According to Iqbal (2011) various
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governments have intended to make the primary education compulsory and universal

but were not realized in actuality. Among various hurdles, the main was lack of vast

number of schools to meet the demands of high population school age children.

After the completion of primary education at age of 10 the child proceeds to

elementary stage (grade 6-8). It takes three more years to complete the middle

education. Primary and middle levels of education are sometimes collectively called

Elementary education. Farooq (1994) describes that student enters in secondary

education at an age of 10 in 6th grade. Although secondary education is considered to

be comprised of grades 9 and 10, yet grade 6 to 8 is also a part of secondary

education. National educational policy (1979) has suggested that education system

should be of three tiers: having three major divisions: Elementary (class I to class VIII);

Secondary (class IX to class XII) and Tertiary (class XIII and above).This system could

not be implemented effectively, however due to this policy secondary schools with high

enrolments had upgraded to higher secondary schools (class IX to class XII) in 80’s.

Presently the education system in Pakistan contains the following tier: Primary (class I to

class V); Secondary (class VI to class X); College education (class XI to class XIV) and

higher education (class XV to onward).

Generally secondary education is considered to consist of class IX and X.

Education policies insisted that class XI and XII currently known as higher secondary

education should be included in secondary education (Farooq, 1994). Mostly, student in

secondary education enters at an age of thirteen and completes his/her secondary

education at an age of 16-17 years. Secondary and higher secondary schools usually

offer secondary classes. The curriculum usually includes a combination of eight

courses including electives (such as Biology/Computing, Chemistry and Physics) as

well as compulsory subjects (such as English, Urdu, Mathematics, Islamiyat and

Pakistan Studies).



28

Higher secondary level (grade 11-12) further provides two years courses.

Secondary and higher secondary education prepare the student for higher education.

This level of education is also called the F.Sc/FA or 'intermediate'. There are many

streams students can choose for the 11 and 12 grade classes, such as pre-medical, pre-

engineering, humanities (or social sciences) and commerce. Each stream consists of

three electives and as well as three compulsory subjects of English, Urdu, Islamiyat

(grade 11 only) and Pakistan Studies (grade 12 only). The Board of Intermediate and

Secondary Education (BISE) conducts the examination and awards a Certificate of

Secondary School Education (SSC) for matriculation and Higher Secondary School

Education (HSSC) for grade 11 and 12.

2.1.4 Secondary Education

Secondary education comprise two stages secondary and higher secondary.

Secondary stage consists of class IX-X and corresponding age of students is 13 -15

years and higher secondary educations include class XI-XII. The major aim of

secondary education is to prepare students for different carriers and to provide basic

knowledge in important subjects like Physics, Chemistry, Biology, Chemistry,

Mathematics, English and technical subjects. The other subjects taught are social

studies, Urdu, Islamiyat, Health and Physical Education, Arts and Crafts. Secondary

school Certificate (SSC) examination held at the end of X class conducted by the

Boards of Intermediate and secondary Education. Total enrolment at secondary level

is 2.462 million with 59% boys and 41% girls. The number of high schools has

increased over 23000 in 2007-2008 which was only 406 at time of independence

(Iqbal, 2011). A brief description of efforts made by successive governments for the

progress of secondary education in the form of five year plans and educational

policies is given below.
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2.1.5 Five Year Plans and Secondary Education

First five year plan (1955-60) was constructed through survey of entire

educational system. It aimed at to reconstruct the whole educational system and to fill

the gaps. In this plan education was given the status of separate sector and efforts

were made to improve the quality of education. With regards to secondary education,

it stressed to increase secondary schools, curriculum diversification, and introduction

of multipurpose secondary schools offering agriculture, commercial and technical

education. It also emphasize on character building and dignity of child. First five year

plan also recommended to introduce improved courses in mathematics, science,

commerce and agriculture. The first five year plan gives more importance to

economic development and did not admit the economic value of education. It failed to

achieve its targets due to lack of advance planning and delay in launching the plan

(Govt. of Pakistan, 1955). Some primary schools were planned to be upgraded up to

the level of secondary, existing schools to be strengthened and 75 new schools to be

established (Iqbal, 2011). During this period (1955-60) number of high schools

increased from 747 to 1060 and number of trained teachers in high schools increased

from 9200 to 13800. Total enrolment of students which was 0.109 million in 1955 has

increased to 0.149 million in 1960. Two new teacher training colleges for B.Ed

courses were opened during this period (Memmon, 1986).

Second five year plan (1960-65) viewed education as productive activity and

an investment in human resource for socio-economic development of nation state.

Second five year plan has emphasized to improve and modernize curricula and

proposed technical education especially secondary technical education for special

attention. It aimed to increase the enrolment of students at secondary level and

provide scholarships to the needy students. In second five year plan it was decided to
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start model schools to provide special opportunities to enable students who can

provide the leadership to the country. For improvement of secondary schools it was

decided to provide accommodations, equipments, library facilities, science

laboratories and qualified teachers (Govt. of Pakistan, 1960). Science education was

extended to class IX and X. Pilot secondary schools and model schools were opened

to provide diversified curricula. Additional enrolment in at secondary level was

100,000 but this was only 23% of the target for whole five year period (Iqbal, 2011).

This plan surpassed its goals and all sectors showed substantial growth, however its

success was partly dependent on foreign aid which declined after indo-Pak war over

Kashmir in 1965.

According to third five year plan (1965-70) diversification of curriculum was

launched to support vocational and agriculture sectors. More attention will be given to

secondary science teaching and mathematics. For proper guidance of students in the

selection of subjects’ guidance and counseling system should be introduced at

secondary level. Reform in education system will be introduced to meet with modern

world of science and technology (Govt. of Pakistan, 1965). During this period total

high school enrolment reaches up to 0.333 million and number of trained high school

teachers increased to 34500 (Memmon, 1986). During this period new comprehensive

schools were established to provide vide range of subjects in the field of science

education but non availability of trained science teachers gave serious setback to this

effort as a result these schools lost their identity and innovation (Iqbal, 2011).

The major education reforms in secondary education during period (1970-78)

were the introduction of mathematics, science and vocational subjects in madrassa

curriculum, introduction of part-time and full time vocational courses in secondary

schools with variety of other courses, better educational facilities to increase
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enrolment in schools, and more emphasis on vocational training to enhance absorption

of youth in industry, were main features of fourth plan but this plain was abandoned

by the new government due to bifurcation of Pakistan to Bengal. 52 teacher training

centers were established and it is estimated that 57000 additional teachers will be

trained during this period (1970-78) to fulfill increasing demands of trained teachers

(Govt. of Pakistan, 1970). During this period annual plans were prepared and largely

ignored.

Fifth five year plan (1978-83) was an attempt to stabilize the economy of

country and to improve standard of living. Reorientation of secondary education was

a major step in education sector which includes introduction of agro-technical

courses, full time and part time vocational training and improvement of existing

facilities like construction of new buildings, laboratories etc (Govt. of Pakistan,

1978). Regarding secondary and higher education fifth plan emphasizes on the shift

from quantitative to qualitative improvement and to increase the proportion of

national resources to education by the end of plan. To increase the enrolment rate at

middle and high schools, 51 high school buildings were constructed against a target of

111. During the period of fifth plan, 1650 additional rooms were constructed in high

schools against target of 3156 and 192 laboratories were constructed against the target

of 340 (Memon, 1986).

Many important reforms in education sector were seen during this sixth five

year plan (1983-88). Islamiyat, Pakistan Studies, Mathematics and science were

included as core subjects at secondary level, large number of secondary schools were

made operational to provide vocational training in one selected discipline according to

the local needs, quality of education was raised by providing training to school

teachers and curriculum was aimed to revise according to needs of modern society
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(Govt. of Pakistan, 1983). Sixth plan was aimed to increase number of high schools

up to 5530, an up gradation of 1073 middle schools to high schools and to open 236

new high schools to meet the increasing demand of country. But at the end of plan

561 middle schools could be upgraded to high schools and total number of high

schools could be increased up to 4274. According to Govt. of Pakistan (1988),

education system turned out to be unproductive as 40% of children do not have excess

to education which results in a high rate of illiteracy.

In seventh five year plan (1988-93) to increase literacy rate it was decided to

expand the facilities to primary and secondary schools to accommodate more

students; selected secondary schools were upgraded to higher secondary schools to

admit the increasing number of secondary students in high secondary classes. A large

number of primary and secondary schools were upgraded to middle and secondary

schools. Private sector was motivated to play its active role to enhance educational

facilities. It was decided to attract science teachers by giving incentives. Existing

incentives of M.Ed teachers would be continued, B.Ed teachers would be appointed

and their strength in secondary schools would be gradually increased so that

maximum trained teachers become available for class IX and X. Comprehensive

schools for quality education were introduced in each district. Participation rate of

students was suggested to be improved from 17.2 to 24.1. It was expected that literacy

rate would rise to about 40% by 1992-93 and improved educational infrastructure

would raise the literacy rate up to 80% by the end of century (Govt. of Pakistan,

1988).

According to eighth five year plan (1993-98) the science curriculum and

physical facilities for teaching science need to be revised. Services for secondary

education will be extended to accommodate maximum students from primary sector
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for which about 2.4 million seats in classes VI to X will be created. Second shift will

be introduced in selected secondary schools to meet the targets. The participation rate

would be raised from 38.1% to 42.7%. The national resources for science and

technology were increased up to 1% of total GNP. Trained science teachers were

appointed to enhance quality of science education (Govt. of Pakistan, 1993). After

eighth five year plan due to frequent changes in governments’ long term plans were

replaced by short term annual plans.

2.1.6 Educational Policies and Secondary Education

After independence in order to streamline the education system, successive

Governments in Pakistan have taken several measures; first educational conference in

1947 led to six year education plan (1952) and the most important event in

educational history of Pakistan: the National Education Commission on (1959).

First Educational conference held in 1947. In his opening address to the

participants Federal minister of education stressed on three major issues First; the

education system should based on Islamic ideology; second free and compulsory

primary education and third technical education should be restructured to meet the

future economic needs. He also suggested a critical review of examination system,

promotion of scientific research and need of educational planning on national basis.

The conferences recommend the formation of Advisory board of Education

comprising central and provincial education ministers, vice-chancellors of the

universities, and chairman of secondary boards to coordinate educational schemes; an

inter-university board composed of vice-chancellors to lay down guidelines for higher

education; and a council for technical Education to deal with the development of

education in engineering, agriculture, and commerce (jalil, 1998) but after the death

of Jinnah in 1948 and Liaquat Ali khan in 1951 political parties started to lose their
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control over bureaucracy as a result civil bureaucracy entered in politics and begun to

influence in decision making . According to Iqbal (2011) few of these ambitions were

truly achieved partially due to social, political and economic conditions of that time

and mainly due to conservative thinking of educationists, lack of interest of

bureaucracy and finance department. Those officials educated in stereotype

institutions lacked, original thinking, innovative ideas, creative mindedness and were

hardly capable of realizing developmental role of education in newly born state.

In October 1958 Ayub khan’s martial law started a new era in Pakistan’s

politics and public policy towards education. The new system of government had to

start with policies and political structure which were already in place. All the policies

and institutions in the period 1958-88 were highly influenced by the decisions and

policies set by government during the first decade (jalil, 1998). National educational

commission (1959) appointed by the Govt. of Pakistan started its work in 1959. After

analyzing preceding reports, existing situation and international reforms adopted in

the field of education submitted a comprehensive report in 1960.

This commission acknowledged the importance of skilled and educated man

power for productive efficiency of a country. The commission recommended that

secondary education should be recognized as a complete stage in itself and organized

as a divided administrative unit separated clearly in all respect from university

education. Secondary education should ensure the complete development of child as a

respectable citizen, devoted hard worker and patriot individual contributing in the

progress of country. Secondary curriculum should include compulsory core subjects

to make a student an active person of society and additional subjects for his proper

training of vocational pursuits. It suggest to divide secondary education in three
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phases; middle (class VI-VII) Secondary (class IX and X) and higher secondary (class

XI and XII).

The commission recommended the compulsory schooling, organization of

new institutions, residential high schools, technical and commercial institutes and

centers of excellence. It also emphasizes revision and modernization of science

curricula and extension of science education to classes IX and X along with wide-

ranging teacher training program (Iqbal, 2011). According Govt. of Pakistan (1959)

system of examination should be acknowledged which award the certificate based on

students performance. Public examinations conducted by boards of secondary

education (external examination) contribute 75% and 25% from school performance

(internal assessment). The educational conference (1947) stimulated the formation of

six year national plan for education, (1951-57). This plan was the first organized

effort at national level to develop education. This plan recommended the opening of

new schools, colleges and universities but could not be implemented.

Govt. of Pakistan in Education policy (1972-2009) has emphasized on

orientation of education towards Islamic learning, expansion in primary education,

provision of educational opportunities to all citizens of Pakistan, improvement in

quality of education and literacy rate and shift towards science and technology

(Farooq, 1994). Different governments in Pakistan had their own educational

priorities. National Education Commission (1959) during Ayub Khan’s government

recommended for 3 tears degree programme, emphasis on technical education and

provision of education planning department. Later on Hamood-ur-Rehman

commission suggested for the establishment of University Grant Commission (UGC).

Zulfiqar Ali Bhutto introduced education policy (1972-1980). He declared free

education up to 10th class and was decided to nationalize all educational institutions in
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the country. Students were given special concession for transportation and permission

for establishment of students unions. University Grant Commission was also

established during this period ( Farooq, 1994).

General Zia-ul-Haq introduced National Educational policy (1979) which

stressed upon islamization of education, Maktab schools were invigorated within the

building of mosques and private sector was encouraged to establish private

educational institutions (Farooq, 1994).

Education policy (1979) has suggested three tier system of education instead

of four tiers. It suggested elementary education (class I to VIII) secondary education

(class IX to XII) and university education (class XIII to onward). This policy also

stress to increase physical facilities such as science laboratories, teaching aids,

libraries and provision of trained science teachers at secondary level. It recommended

the introduction of mathematics as compulsory subject, up gradation of 1000 middle

schools to high schools, opening of 200 new schools, construction of 1150 residencies

for teachers and introduction of second shift in schools to increase students’

enrollment (Ghaffar, 2003).

In 1986 political government gave special importance to the education of rural

areas in the form of Nai Roshani schools and Iqra pilot project. National Educational

policy was announced in 1992. The main features of this educational policy were free

and compulsory secondary education, restoration of merit in all fields of education,

Good governance reform, introduction of self finance scheme in college and

university admissions and to increase participation of private sector.

The major goals of National Educational policy(1998-2010) was to increase in

literacy rate, provide quality education, reducing gender inequality, encouraging

private investment, making education purposeful and job oriented, upgrading higher
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education and developing decentralized management structure. This policy aimed at

diversification of secondary education and availability of three distinct streams at

secondary level. It suggested addition of separate stream of matric (technical) to

general education.

Educational policy (1998-2010) has admitted that teacher is a backbone of

educational system so gap between supply and demand will be minimized by utilizing

exiting teacher training institutes. Sole-textbooks prescribed up to secondary level are

causing number of problems in teaching, learning and evaluation of students. To solve

this problem a competitive system of multiple textbooks is being introduced at

secondary level. Govt. of Pakistan (1998) has indicated that in the past secondary

education remain neglected in terms of efforts and investment due to various reasons

such as unplanned expansion, irrational distribution of schools, unavailability of

science and mathematics teachers, inadequate physical facilities, timely supply of

textbooks and contravention issue of vocational / technical education.

National Education Policy (2009) has intended on uniformity in structure and

modes of education. Policy emphasizes to encourage private schools and other

parallel systems of education to merge in national education system in order to

achieve uniformity in education throughout the country, particularly in term of

curricula, educational standards, learning environment and cost effectiveness. This

policy was aimed at paradigmatic shift from policy developers to the learner need. It

emphasize that the objectives of education policy should focus the interests of learner

rather than policy makers (Govt. of Pakistan, 2009).

Major steps taken in National Education Policy2009 for curriculum reform

are: Production of objective driven and outcome based curriculum by emphasizing on

learning outcomes instead of contents. Curriculum shall focus on significant social
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issues and encourage students for self directed learning, problem solving, spirit of

inquiry, critical thinking, and cooperative learning. Federal Government will

responsible for maintaining educational standards through curriculum development

process, curriculum review process and textbook review process. Curriculum shall be

continuously improved through mechanism of curriculum evaluation and feedback.

Siddiqui (2010) has criticized the announcement of National Educational

Policy at that time when the previous policy had not expired. He negates the

justification of educational minister that the previous educational policy was not

producing required results. He argued that it was the history of Pakistan that every

policy was unrealistic and not more than a persuasive speech even a non professional

man knows well that the problem was not in any educational policy but was at

implementation level. The government instead of organizing up the implementation

process and giving proper budget to education sector choose the easiest way to

announce a new policy.

2.1.7 The Role of Teachers and Teachers Training Institutions

Educators or teachers are regarded as the nation’s supreme asset in Pakistan or

in any other part of the world because they are the core spreader of the knowledge,

skills and values. In the recent years importance of teachers has increased as they not

only have to communicate subject matter to the students but also help them to sharpen

their natural talents through using the teaching skills they have acquired. Hence in

order to bring a productive change in education system it is very important to recruit

teachers having subject proficiency and positive attitude towards education. They

should strive to elevate the standards of their own teaching and learning and enhance

the student’s achievements. Similarly, in order to prepare their students to face the
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forthcoming challenges of the national and global level, teachers must instill

temperament in their students towards lifelong learning and skills.

Educationists have acknowledged the multidimensional importance of

proficient teachers for the uplift of educational system and that teacher is irreplaceable

with any other type of educational material. The efficiency of education system depends

upon the quality and competency of its teachers. Shah (1997) is of opinion that teacher is

the sole builder of nation and teacher education in recent years has acquired remarkable

significance in our educational system because it has increasingly realized that the quality

of secondary education can be improve by improving competency of school teachers.

Darling-Hammod (1999), Kerr and Berliner (2002), Fuller & Alexander (2004) were

of the view that qualified and trained teachers show good results than inexperienced

and untrained teachers.

Teacher education in Pakistan is carried out through pre-service and in service

teacher training institutions. Mainly pre-service teacher education is more common in

the form of Degree, diploma or Certificate while in-service teacher education is

conducted by institutions like, Directorate of Staff Development, Provincial Institutes

of Teacher Education and National Institute of Science and Technology Education. It

is worth noting that 200 teacher training organizations and around 300 teacher

resources centers established under education sector reform are working throughout

the country but in spite of this extensive coverage the standard of teacher education is

considerably low.

Mamon (2007) has indicated three factors causative for poor teaching in

Pakistan. According to him unfortunately teachers are not very well qualified in

Pakistan which directly affects the quality of teaching. The primary school teacher

requirement is just matriculation and eleventh month certification which is definitely
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not enough. Secondly, factor of poor teaching quality is poorly designed training

programs and insufficient qualifications of the trainers. Moreover these training

programs have very less emphasis are teaching practices. The third and worst factor

contributing to poor quality of teachers is reference based selection. Moreover there is

lack of supervision system and no one is accountable.

In Pakistan training of primary schools teachers is done through Government

Colleges for Elementary Teachers (GCETs), Allama Iqbal Open University (AIOU)

and normal schools or PTC units. Curriculum boards and Extension centers are

usually held responsible for in-Service training. Three types of in-service education

possibilities exist that are as follows:

 Training untrained staff for three months.

 Refresher courses for short term duration.

 Short as well as medium term private initiatives.

 In-service training through donor funded programs. (Mamon, 2007)

Training of teachers also takes place in teacher training institutions which offer

B.Ed, M.Ed and M.A/M.Sc (education) degree. In 1983-84 for secondary science

teacher training BS.Ed was started at Lahore and Islamabad which offers three years

B.Sc degree in education for students who has completed intermediate with science

subjects. the institute of Education Research, University of Punjab in 1986-87 started

M.Ed science one year program for working teachers having B.Sc and B.Ed

qualifications and in1987-88 a two year MS.Ed courses offered to those candidates

who has B.Sc qualification in physics and biology. Despite of this most of teachers

teaching science at secondary level are untrained (Iqbal, 2011).

Both M.Ed and B.Ed programs are criticized for giving much importance to

theoretical knowledge rather than practical work. Even the teachers in these
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institutions do not have an ability to implement the curriculum changes attempting to

modernize the existing teacher training programs. Siddiqui (2010) has stressed that

teacher training should be given a new dimension. Traditional approach, of teaching

modern techniques and skills to the teacher should be modified and role of teacher

should be redefined as a researcher, who is always engaged in the process of research

for improving his teaching. Govt. of Pakistan (1998) has acknowledged that despite

the fact that reform in teacher training is urgently required but intended results cannot

be achieved without simultaneous reform in other stages in schooling.

Ashraf et al. (1990) have identified that teacher education in Pakistan is

unsatisfactory due to number of factors. One of the problems is that teacher training

programmes are not relevant to the classroom needs. The flaw possibly lays both in

syllabuses of teacher training courses and disappointing condition of practical teaching

which should be completed by trainees by delivering specified number of isolated lessons

during the course. Craft (1996), Day (1999) and Parkinson (2004) concluded that

revealing and assessing the needs of the teachers is the basic step in designing a

course for constant professional development. Without the accurate data on the

teacher’s needs not only causes the difficulties in planning but the generated results

can be unsatisfactory to the teachers as well as to those who are offering the in service

courses.

Driel and Abell (2010) has Indicated that, two issues must be focused in science

teacher training courses. First how to challenge and extend the initial belief and

knowledge the science teachers have about science. Second the development of

pedagogic content knowledge. Mohammad and Jones (2008) concludes that

collaboration among teachers and teacher educator working together to improve

teaching-learning practices in Pakistan is helpful in understanding teachers problems
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while teaching, resolving them at the spot. This cultivates confidence among teachers

to overcome the hurdles in teaching-learning process and to boost their professional

growth. Mooij (2008) has emphasized that there is a need for a new professional ethos

and culture to improve professional development of school teachers in India.

Govt. of Pakistan (2009) has acknowledged that all stakeholders unanimously

agreed that quality of teachers in the public sector is disappointing. Social status and

morale of teachers is inadequate, most of teachers has adopted the profession of

teaching because they do not have any other option. Pre-service and in-service

training programs are out dated, inefficient to fulfill professional needs and

necessaries a reform in almost all areas including, standardization of qualifications,

pre-service training, , teacher remuneration, career progression, professional

development and uplifting teachers status.

Government has planned to take several steps to overcome the existing situation

that include for example minimum qualification to teach at secondary level should be

master degree, standardized teacher training programs, revision of curriculum for

teacher education to promote student-centered teaching and conceptual understanding,

problem solving and practical reasoning skills will be focused in in-service teacher

training courses along with pedagogical content knowledge, subject content

knowledge, assessment practices, monitoring and evaluation and revision of teacher

recruitment and promotion procedures (Govt. of Pakistan, 2009).

2.1.8 Availability of Science Teachers in Secondary Schools

Pakistan and many other countries of the world are going through the shortage

of the trained teachers especially in chemistry, physics and mathematics.

Consequently, this calls for the training and equipping the teachers with the required
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knowledge and skills in order to tackle the issues pertaining to the quality of the

teaching and learning science. In most of the schools teachers with the background of

various subjects are teaching the science subjects for which they are not trained.

Despite the fact that these teachers might have used different kinds of the managing

strategies in their teaching, but still in order to bring effectiveness and meaningfulness

in their teaching they in awful need of in service training courses.

Unavailability of science teacher was also recognized in National Educational

Policy 1998-2010 (Govt. of Pakistan, 1998) the number of science and mathematics

teachers at secondary level is very crucial and need to be considered very seriously,

there is hardly a school with vacant post but Science and mathematics teachers are

short in supply. The possible reason for this is the present practice in designating

posts in secondary schools where basic nomenclature was not followed. The second

reason is the availability of science graduates in teaching profession; science

graduates prefers employment in other technical areas than in education even the

participation of science students in master degree is not encouraging.

The problem is more serious in female secondary schools where science and

mathematics teachers are not available even city and township schools. It means that

students studying mathematics and science are often taught by the teachers with no

special training in these subjects. Unluckily teachers do not have opportunities to

improve their professional competency by interacting with fellow teachers or an

educational specialist.

The gap was decided to fill by increasing efficiency of existing teacher

training institutions under Teacher Education Project along with Allama Iqbal Open

University, by revising curriculum of teacher training courses (contents and

methodology), and by increasing depth and frequency of in-service training courses
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through school clustering and other techniques. It was also decided to enhance quality

of teacher by raising minimum qualification of primary teacher from Matric to

intermediate for this purpose it was decided to launch two parallel programes F.A./

F.Sc. education and B.A./ B.Sc. education (Govt. of Pakistan, 1998).

In addition to these, to improve the standard of science teaching in 2009

Government has made a comprehensive reform effort by initiating a four year B.Ed

(Hons), and a two year Associate degree in Education (ADE) is offered after

completion of 12 years education. But according to Iqbal (2011) all the programs

including newly started B.Ed (Hons) seems totally inadequate to develop required

ability to teach science at secondary level and government need to plan effective

strategies an programmes to raise the quality of science teaching at secondary level.

2.1.9 Textbooks for Science Subjects

Text books are major source of teaching learning process in schools designed

to teach students what is desired. Especially in developing countries they have

become essential for implementation of curriculum in schools. Textbooks not only

fulfill the students need but also help new teachers as resource material and

commonly used by teachers as guide for planning class lesson (Jhon, 2001).

According to Pallo (2006) Textbooks are important tool of transferring knowledge.

They not only transfer knowledge but also help in understanding of this knowledge.

Singh (1984) consider textbook as instrument of instruction that facilitate

teaching-learning process. Textbooks offer to the student an easy access to a large

body of relevant knowledge to a particular subject. The textbooks are written in the

sequence of parts which become consecutively more and more difficult but this factor

is usually ignored. According to Agarwal (2001) Textbooks overloaded with contents

for a particular level contain study material for several years’ work. This widespread
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defect often creates frustration, lake of interest, and anxiety among students. Hence,

during content selection of a textbook it should be ensured that it not only covers the

subject but also move from simple to complex. According to Siddiqui (2007) in

Pakistan textbooks are supposed to occupy the central position in the process of

teaching and learning to the extent that assessment system and classroom teaching

seem to revolve around the textbooks.

This much rely on textbooks necessitate that they should be attractive, free

from errors, up to date, acceptable, well presented, available on time, sentence

structure should be free from ambiguity, contents should comprehendible, gradually

ascending difficulty level in term of concepts and vocabulary. They should contain

attractive and explanatory illustrations, horizontal and vertical coordination and over

all encourage student to learn (Hussain and Mehmood, 2002; Portway and Lane,

1997). Occasional summaries in textbooks help students to revise the class work,

pleasantly illustrated and easily readable textbooks increases student’s interest in

study and there is provision of factual knowledge.

On the other hand much reliance of teacher on textbooks, too much knowledge

and too much things at the same time presented in same volume are major weaknesses

of textbooks. Factual knowledge offered in textbooks discourages critical thinking

among students and promote authoritarian approach in science (Ravi, 2000). Hence,

this role of textbooks particularly at secondary stage should be discouraged.

Internationally textbooks are written by experts and implemented after

approval of government agencies but in Pakistan textbooks development is

Government affair. Provincial textbook boards and private publishers perform this job

under the directions of Ministry of Education and same is the only authority for the

quality control and approval of textbooks. An approved textbook become school
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curriculum. In Pakistan “textbook is the only available learning material in most

schools. Additional material like teaching aids, supplementary reading material and

school libraries are almost absent (Govt. of Pakistan, 2006).

Text books for science subjects are inadequate in many ways due to a number

of reasons. Textbook board controls the quality of books but there are no incentives in

the system for the board to produce good quality books. There is no proper system for

the training of curriculum development and textbook writing skills particularly the

science textbooks. One of the major steps in policy is introduction of competition in

to the production of textbooks at secondary level. It can create a healthy competition

but need to be introduced slowly with full understanding certainly it takes some time

to overpower the monopoly of textbook board in the market (Govt. of Pakistan, 1998).

Textbook has a basic role in providing quality education and its role become

more important when quality teachers are scarce and teachers rely only on textbooks.

Quality text books remained concern in Pakistan and most stakeholders when asked

show dissatisfaction on available textbooks. Unavailability of quality authors and

substandard process for textbooks development are the major hurdle in production of

quality textbook.

On the recommendations of National Education Policy 1998-2010, the

Ministry of Education has recently launched new textbook policy for improvement in

textbook and learning material. This committee after dialog with all stakeholders has

approved ‘National Textbook and Learning Material Policy and Plan of Action’ in

June 2007. It is hoped that this action leads to healthier choice, competition; improved

quality, availability and better prices among vide variety of products (Govt. of

Pakistan, 2009).
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2.1.10 Availability of Physical Facilities for Teaching Science

A healthy learning material is necessarily required for successful delivery of

science instruction. Akhtar (2009) indicated that in Pakistan majority of science

teachers were not using audio visual aids during teaching science classes at secondary

school level. The study also indicated that in most schools educational technology

items and space for using these items was not available. It was also found that

majority of schools do not arrange science exhibitions and field trips to encourage

healthy science activities among students.

Govt. of Pakistan (2009) has acknowledged that infrastructure facilities in

schools are inadequate especially in rural areas. According to the findings of Pakistan

Education Statistics, “in public sector, around 40% of schools are without boundary

wall, 36% without drinking water facility, 61% without electricity, 39% without

sanitary facilities and 6% without any building”. There is very short supply of

teaching aid and few libraries exit. Co-curricular activities, necessary for overall

development of child are absent in most school. There is highly inadequacy of

facilities regarding infrastructure of school in rural areas.

Naseer-ud-din, Iqbal, Khaleeq and Rehman (2010) have reported that majority

of students identified that availability of textbooks, classroom facilities laboratory

facilities are appropriate but most of the classrooms are overcrowded, number of

periods for practical work is not sufficient and most of the teachers do not use audio-

visual aids during science class regularly.

2.1.11 Examination System in Pakistan

At secondary school level curriculum usually comprises a combination of

eight courses. Three electives subjects such as Biology/Computing, Chemistry and
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Physics as well as five compulsory subjects such as English, Urdu, Mathematics,

Islamiyat and Pakistan Studies. Courtney (2008) has conclude that engagement of

student in teaching learning process and his educational development can be improve

by focusing on the measurement of teaching and learning process.

This leads to a supposition that examinations may be helpful to bring a change

in education system particularly terminal examinations that are taken at end of

educational programme. If examinations play their exact role instruction can harvest

huge benefits. Shemwell et al. (2010) have suggested six dimensions to assess

students’ ability using formative and summative techniques. These are question-

demonstration assessments, conceptual inventories and item cluster, performance

assessments, concept maps information technologies and student notebooks.

According to Hicks (2003) assessment of school science can be categorize in

to two main areas; assessment of students theoretical understanding of science

concepts, theories, laws and applications that may be assessed by multiple choice

tests, short answer questions, essay type questions and oral questioning. The second

main area is the assessment of processes, skills and students approach associated with

practical work. This proficiency of students, need to be measure on the basis of his

scheming, calculating and controlling ability in carrying out that skill. According to

him evaluation should be continuous and integral part of science education. It should

be purposeful, interesting, challenging and enjoyable having main focus on

improvement of teaching learning process.

According to Hoodbhoy (1998) shortcomings in the examination system of

Pakistan have been reported by thirty reports and various research papers. The

shortfalls are listed as:

 Single textbook for the preparation of examination
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 Rote memorization

 Poor coverage of the content

 Shortcomings in administration

 Improper use of practices

There are other factors which decreases reliability of Pakistani examinations.

These include, Incomparable exams set by various boards and incomparable papers of

the same board for the same or different subjects’ moreover improper practices and

cheating do not validate the results (Siddiqui, 2010). Shah and Afzaal (2004); Christie

and Khushk (2004) concluded that “There has been increased repetition of questions

and only selected contents are tested again and again. Nobody seemed to take any

serious action of this phenomenon which leads towards selective study”.

Reasons for rote memorization include depending on just a single textbook and

material reproduction from recommended textbooks. Relying on a single textbook for

the preparation of SSC examination has made a negative impact on the education

system of Pakistan. The increased repetition of questions or selected content material

lead to selective study, reliance on single textbook and focus on simple recall question

show a way of rote memorization, administrative flaws leads to cheating and

malpractices; lack of objectivity direct to aimless education showing lack of

understanding and application of knowledge. In addition to this mostly question

papers contain errors in language, subject matter, printing and technical construction.

There is no standard criteria for allocation of marks moreover examinations set by

different boards are not comparable and even papers set by the same board are not

comparable (Shah and Afzal, 2004).

Another aspect is the domination of behaviorist view of knowledge in Pakistani

assessment system. According to Siddiqui (2010) the only criterion of getting good
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marks is good memory; anyone who can cram can secure good marks even without

suitable understanding. The assessment system only requires good memory not the

critical thinking.

Pandey (2003) has criticized the existing external examination system used to

assess the secondary school examination courses. Describing the ill-effects of

examinations he argued that usually examinations justify pupils’ achievements in the

light of limited objectives upon which they can concentrate while major part of

science teaching cannot be conveniently tested by the examinations. The external

examinations find it easy to test memorized facts than critical thinking, inductive and

deductive reasoning comparative considerations involving a measure of judgment.

Another adverse effect is that external examination are often thought to be a test of

school efficiency as a result too often students are prepared and presented just to pass

through the examination. This demand that limitations of examinations, both as tests

and as stimuli should be fully realized.

Chistie and Afzal (2005) after considering views of one thousand science students

from fifty institutions which appear in SSC annual examination 2004 in Federal board

of Intermediate and Secondary Education (FBISE) indicated that the major focus of

SSC examination in Pakistan is on simple recall of questions not on understanding

and application of concept. The examinations have failed to assess diversified

educational outcomes and are promoting rote memorization among students.

According to research made by Chistie and Afzal (2005) examinations focus on a

narrow range of cognitive skills and ignore wide range of practical skills. The

research also shows that almost all Pakistani schools are uniform in their effort that

they make no effort at all to promote achievement of their students. The research
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suggest a comprehensive rethinking of basic aims, polices and structuring of

examination system.

Hoodbhoy (1998) have identified various weaknesses in Pakistani examination

system. Rote memorization, more rely on single textbooks, malpractices, poor content

coverage, administrative faults, subjectivity, repetition of questions and lack of

objectivity are some of them. Perveen and Khatoon (2009) indicated that fear of

examination effect the academic performance of students in the examination. Time

pressure, parents’ pressure, tough competition for getting good marks and poor

preparation are possible causes.

Variety of Instruments and techniques must be used to judge in depth the

capabilities and understandings of student towards science. Unfortunately in Pakistan

there is no system present at secondary school level for multidimensional assessment

of students’. To improve examination system in Pakistan Deakin (1974) has given

following suggestions

 There should be central unit for the development of tests.

 Use of Computer should be encouraged in result preparation and during

conduct of examinations.

 Loopholes in the regulations against cheating should be discouraged.

 Proper laws should be formulated to implement prescribed penalties and to

avoid leniency.

 Objective type tests should be preferred and proper weight should be given to

their validation.

These suggestions will be helpful in promoting more meaningful and efficient

education and better ways of selecting students and of evaluating their performance.

This system also discourages rote memorization and develops a critical thinking in
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students. Govt. of Pakistan (2009) has suggested a combined assessment approach

using multiple assessment tools along with traditional examination to ensure right

balance between formative and summative evolution techniques, which will focus on

skill development of child in relevant field.

Policy also recommended development of national standards for assessment,

elimination of unfair means from examinations and a system of continuous

assessment to provide feedback to teachers’ professional development, teacher

training institutions, textbook development and curriculum development process.

2.2 Curriculum Design and Development

Curriculum development is a coherent process for making programmatic

decisions and revising the product of those decisions on the basis of continuous and

subsequent evaluation (Oliva, 1992). It comprise the decision; what educational

purpose you seek to attain from a program, what learning experiences you are going

to provide to achieve these objectives, what will be the possible organization of these

learning experiences, what people and processes involved and finally how will you

determine that the objectives are being achieved (Ornstein and Hunkins 2009).

The systematic and rational arrangement of different elements of curriculum to

attain optimum outcome is referred as curriculum model. According to Ornstein and

Hunkins (2009) although curriculum models help the curriculum designers to map out the

entire educational plan yet they often ignore the human aspects like feelings, attitudes and

values implicated in curriculum designing. Thus they could not be substitute of

experience and professionally competent personals for taking decisions to enhance

students learning.

According to Ornstein and Hunkins (1993) curriculum development models

were evolved with the work of Bobbit and Charters. Bobbit compare creating
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curriculum with the task of constructing railroad. For Bobbit the first task of

curriculum development was to discover the activities which have to make up the

lives of students. Charters also believe in activity analysis however he noted that

changes in curriculum are always preceded by modification in our conception of aim

of education. Charters suggested a sequence of steps of curriculum construction

consisting of four steps:

 Selection of objectives.

 Dividing the objectives in to ideas and activities.

 Analyzing them to the limits of working.

 Colleting modes of achievement.

Although the work of Bobbit and Charters helped to grew curriculum as a field of

study yet the field achieved independent status upon the establishment of society of

curriculum study in 1932.

In 1949 Tyler published Basic Principles of Curriculum and Instruction. Tyler

(1949) suggested four steps to be considered in curriculum development. These were:

 Stating educational purposes the school seeks to attain.

 Selecting educational experiences to attain the purposes.

 Organizing learning experience

 Evaluation (process to determine whether the purposes are attained)?

By Tyler purposes means objectives, he indicated that curriculum planers should

identify these objectives by gathering data from three major sources (subject matter,

the learner and the society). The tentative objectives should be further refined by

filtering them through two screens; school philosophy and learners’ psychology. The

next steps were the organization and sequencing of these experiences and finally

evaluation.
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Figure2.1: Tyler’s Curriculum Development Model

[Source: Ornstein & Hunkins (1998) p.198]

Tayler’s model was linear in nature proceeding from objectives to evaluation

in which statements of objectives not only serve as basis of selection and organization

of learning experiences but also the assessment procedures. According to Ornstein &

Hunkins (1998) although Tayler’s model had various merits such as simplicity, clarity

and it focus on behavioral objectives, yet had various criticisms. For example; model

lack feedback mechanism for curriculum improvement; does not properly explain

organization and evaluation processes; does not applicable to all subjects; has

limitations in execution. Regardless of all its merits and demerits Tayler’s model

greatly influenced the curriculum development process.

Wheeler made efforts to remove defects in Tayler’s model and in1967

succeeded to develop a model. Instead of linear Wheeler’s model was circular and

cyclic consisting of five steps that are:

 Stating aims, goals and objectives

 Selection of learning experiences

 Selection of contents

 Organization and integration of contents and learning experiences

 Evaluation
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Figure 2.2: Wheeler’s model of curriculum development.

Source: Wheeler (1967)

Figure shows that Wheeler’s model is much progressive than Tayler’s model.

The circular arrangement of Wheeler’s model shows that evaluation is not a terminal

point instead it performs two functions; assessment of learning out comes and

provides feedback to improve the objectives which sequentially influence the other

phases of curriculum development. Wheeler’s model further categorizes purposes of

education in aims, goals and objectives moreover it clarifies the educators to refer to

their objectives in their evaluative stage.

Resembling Wheeler’s model Nicholas & Nicholas (1978) also presented a

cyclic model of curriculum development having four chief stages i.e. 1) Formulation

of objectives. 2) Selection and organization of contents. 3) Selection and organization

of learning experiences. 4) Evaluation.

The first step i.e selection and formulation of objectives usually starts with

situation analysis which comprises identification of problems and their possible
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solutions. Actually situation analysis is a complex process which depends on many

internal and external factors.

Taba (1962) gave grassroots model to the curriculum development and

emphasize to use inductive approach to the curriculum development. She gave an idea

that curriculum should be designed by the teachers as they are the users of curriculum.

She felt that administrative model proceeding from general to specific has failed to

achieve required results and curriculum development should be inductive i.e from

specific to the general. Her model consisted of five phases however first phase was

further divided in eight stages. The main phases of Taba’s model are given below:

1. Producing pilot units representative of the grade level or subject area

a. Diagnosis of needs.

b. Formulation of objectives.

c. Selection of contents.

d. Organization of contents.

e. Selection of learning experiences.

f. Organization of learning experiences

g. Evaluation.

h. Checking for balance and sequence.

2. Testing experimental units.

3. Revising and consolidating.

4. Developing frame work.

5. Installing and disseminating new units.

To link practice and theory Taba proposed eight steps given above for curriculum

developers to formulate pilot units. According to Taba curriculum developer should

begin by determining the needs of student and proceed to selections of goals and
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objectives and subject matter. Taba pointed out that not only must the objectives be

considered in selecting contents but also validity and significance of content chosen.

She proposed that curriculum developers also select strategies and methodologies

which involve student with the content. In second and third phase of curriculum

development Taba emphasize to test validity and teachability of pilot units and

suitable modification keeping in view student needs and available resources. In fourth

phase curriculum developers should check adequacy of scope and appropriativeness

of sequence of selected units. Fifth phase indicate need to ensure teachers training for

successful implementation of the curriculum.

Saylor and Alexender (1981) offered a model consisting of four major steps;

Goals, objectives and domains; Curriculum design; Curriculum implementation;

Curriculum evaluation.

Figure 2.3: Saylor’s model of curriculum development

Source: Saylor (1981, p. 30)
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First step of Saylor’s model involve selection of goals, objectives and

curriculum domains by careful consideration of views and demands of society, legal

requirements of state and philosophical views of curriculum experts. At design stage

curriculum experts select contents, organize them in some order, select learning

experiences keeping in view learners needs and society demands; decisions about

teaching methodology are taken in to an account that match with the philosophy of

curriculum. At implementation stage teachers make instructional plans, select

appropriate teaching methods, learning material to apply them in the classroom. At

fourth stage of Saylor’s model curriculum experts and teachers decide appropriate

assessment techniques to evaluate achievements of curriculum plan. The evaluation

results help the planners to decide whether the plan should continue modify or

discarded.

According to Ornstein (1993) the evaluation should focus on learning

behaviors of students, excellence of instruction and curriculum development process.

Steps involved in Saylor’s model were almost the same as Taba’s model but Taba

emphasize to start the curriculum process from grassroots level i.e from teachers,

from specific objectives while in Sayler’s model begins with selections of educational

goals decided by curriculum developers moreover curriculum implementation stage

increases its worth as it allows curriculum developers to take important decisions

about curriculum implementation in advance.
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Figure 2.4: Walker’s model of curriculum development

Source: (Oliva, 1992, p.172)

Walker (1971) offered naturalistic model of curriculum development as it was

based on actual observations of curriculum projects realistically with minimum terms

and principles. Walker was of view that beliefs, theories, conceptions and point of

views of curriculum developers highly influence the curriculum and serve as platform.

He suggest that curriculum developers should broaden their vision and the platform

should include the idea of what is and what ought to be. The deliberations phase in

walker model is not exactly laid out in chain of steps as in objective models but a

complex set of interactions that ultimately attain massive amount of background work

before actual course design. Deliberations phase must include generation of

alternatives and selection of the best one. The third phase of Walker’s model includes

extensive discussions of curriculum developers to take final decisions about various

processes of curriculum development.
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In 1976 Oliva write a book “supervision for today’s school in which he

presented simple, comprehensive and systematic model for curriculum development.

Although the model contain most essential components but do not provide essential

details and some processes that simplified models demand.

Figure 2.5: The Oliva model for curriculum development.

Source: (Oliva, 1976, p.232)

Diagram given below is an extended version of Oliva’s previous curriculum

model presented in 1976.This new model provides additional details and comprises

twelve components in which squares are used to represent planning phases and the

circles to represent operational phases. This inclusive model proceeds step by step and

takes curriculum designer from source to evaluation.

Figure 2.6: The Oliva model for curriculum development.

Source: (Oliva, 1992, p.172)
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At first step the model states the aims of education, their philosophical and

psychological principles that are derived from source. The source for aims and

objectives is needs of learner and society as described by Tyler. Phase II comprise

need assessment to incorporate curriculum with changing needs of society and

student. III and IV phase indicate a stage in which goals are further translated in to

curriculum objectives keeping in view the curricular goals described in phase I and II.

The next phase is operational phase in which comprise organization and

implementation.

In Phase VI & VII instructional goals and objectives are stated for each level and

subject. This phase also differentiate between goals and objectives. At the next stage

curriculum developer select instructional strategies to be used in the classroom. At

this stage curriculum developer also decides evaluation techniques. In phase X

strategies are implemented for pilot testing and in next stage final selection of

evaluation techniques take place. Evaluation of instruction and curriculum is carried

out in next two stages (Oliva, 1992).

Doll (1992) has also suggested some steps for curriculum planning that includes

surveying the scene, assessing the needs, identifying and defining the problem,

recalling accepted aims and goals, making proposals, preparing designs, organizing

the work force, supervising the planning process, utilizing the products of planning,

applying evaluation means.

Black and Harrison (1985) developed a curriculum model. Their major

concern is the relationship between science and technology in school curriculum and

development of capability in children. The model presented by them was the

combination of two types of activities, resource activities and task activities. Resource

activities were already present in traditional School subjects but task activities were a
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new addition which assumed to motivate and stimulate resource studies among

students. This framework can be helpful for development of teaching strategies and to

achieve all curriculum goals. Ajibola (2008) has identified that quality and relevance

should be the two key features of curriculum development process.

As models serve as guidelines to action and can be found for almost every

form of educational activity thus they must be selected, and planned deliberately and

carefully. Oliva (1992) gave characteristics or criteria to be adapted to chose / develop

a curriculum model. According to him the model should show following:

 “Major components of the process, including stages of planning.

Implementation and evaluation.

 Customary, but not inflexible, “beginning” and “ending” points

 The relationship between curriculum and instruction.

 Distinctions between curricular and instructional goals and objectives.

 Reciprocal relationships among components.

 A cyclical rather than a linear pattern.

 Feedback lines.

 Possibility of entry at any point in the cycle.

 Enough simplicity to be intelligible and feasible.

 Components in the form of a diagram or chart”.

Dayal, Bhutt, and Ray (2007) have given some suggestions for construction of

successful science curriculum. These includes,

 “Curriculum should be designed to meet the needs of students.

 Curriculum designers should take in to account that what is taught and how it is

taught at middle and primary level.
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 Curriculum should aim at allowing students to understand and not just to

memorize. This will call for considerable content reduction, focusing on

necessary skills and understanding. Curriculum should offer opportunities for

students to apply ideas and to widen critical thinking among students.

 Curriculum should propose for application of knowledge at real life situations

which are suitable to the interests, desires and ambitions of students.

 Curriculum should offer students’ chances to extend problem solving and

decision taking skills in real life situations.

 Curriculum should be designed with laboratory work where experiments are

used to illustrate and to develop ideas involving laboratory exercises.

 Curriculum should actively involve students in learning process and discourage

passive acceptance of knowledge.

 Curriculum should propose assessment procedures that reflect the curriculum

objectives and give credit for conceptual understanding. Assessment should

focus on application of ideas to new situations, critical and analytical thinking”.

2.2.1 Curriculum Organization

Curriculum development is planning to organize a programme to manage

available resources like space, time, material, equipment and individuals in a logical

way to recast the educational process as a whole. Its major concerns are renovation of

school syllabus and modernization of the teaching techniques. The process of

curriculum development includes four steps which operate in cyclic order to improve

existing curriculum to fulfill the changing demands of society.

Curriculum process is set of all considerations about which curriculum experts

think about and finally make choices in the development, implementation, and
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evaluation of curriculum. Curriculum development involves recreating or modifying

what is taught to the students in the school (Sowell, 1996).

According to Carl (1995) curriculum development is like an umbrella, which

is a continuous process of structuring and systematic planning of methods:

emphasizing from designs to its evaluation. It has following major steps

a. Analysis: the process of identifying the value of existing education system and

setting of goals for future.

b. Design: relevant data about desired changes must be organized and place into the

form of an action plane. The plan should be clearly identified what to be done the

order of changes to be made and time schedule needed to incorporate the changes.

c. Implementation: This step involves application of resources and training for those

in need of skills. The well convinced plan of curriculum development has to be

executed effectively. In the case of science curriculum the implementation

function involves, helping teachers to use curriculum effectively by holding

workshops and orientation courses, improving the provision of laboratories and

equipment, introducing more appropriate form of examination for students who

had completed the course.

d. Evaluation: It helps to assess the achievements of desired objectives and also

provide information on progress, if any improvement which could be incorporated

and so on.

According to Carl (1995) the curriculum development process can be categorized

into five basic steps:

 needs assessment,

 the planning session

 content development
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 pilot delivery and revision

 The completed curriculum package.

2.2.2 The Need of Situation Analysis

Situation analysis is normally performed prior to the process of developing a

curriculum to appraise the current needs of society in context to education. It may also

be used to examine the efficiency of newly implemented curriculum. Due to rapid

advancement in technology and scientific knowledge it is suggested that the process

of situation analysis should be a continuous ; the teachers and curriculum developers

should constantly aware of the changing situations in order to improve the curriculum.

The important aspects that should be considered in this regard are student background

and understanding, teacher attitude and proficiency, the school environment,

resources available and external restrictions. Situation analysis leads to the review of

the educational objectives to meet the local variations (Brady, 1995).

2.2.3 Factors Affecting Situation Analysis

Situation analysis depends upon various factors. These factors are classified in

to two major categories external factors and internal factors. External factors are

usually uniform in each state although there may be local variations in social and

cultural expectations. External factors of situation analysis include following.

1. Cultural and Social Changes and Expectations: Social and cultural changes

should be kept in mind while planning a curriculum. These include demographic

changes, family changes, economic changes, technological changes, employer

expectations, problem associated with change in public interest and participation in

education. It is also observed that adult children relationship, parental expectations,

maternal employment, particularly time mother spent in motherhood effect the
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socialization of children. All these should be considered while situation analyses for a

curriculum change.

2. Educational System Requirements: Each country has its own policies in relation

to curriculum implementation. Although ever increasing emphasis on standardized

and moderated testing in recent years remain controversial issue yet in most countries

external examination system prevail which restrict the curriculum planers, more over

community involvement, multiculturalism and sexism are the other major aspects.

3. The Changing Nature of the Subject Matter: Social and cultural changes result

in need to change the method as well as subject matter .The most noticeable change is

the efforts in selecting significant content by cutting across conventional subject

boundaries and integrating the knowledge of many subjects in to broader area of

inquiry; another trend is the approach towards modes of inquiry such as

‘investigating’ or ‘expressing’ as the focus of learning, rather than the approaches

associated with traditional subjects. Development of skills in self management, social

awareness, problem solving, need to teach thinking, skills to make the best use of new

information and learning how to learn are important features regarding to the rapid

change.

4. The Potential Contribution of Teacher Support Systems: Teacher support

system may comprise curriculum consultant, in-service training course, a local college

of advance education, or university. It includes audio-video material, professional

books, expert’s advice and demonstrations. This important factor should given due

importance in Situation analysis process.

5. Resources: Resources which may considerably influence curriculum provision

include funds allocated by education department and resources made available by

community. Each school is entitled to use a particular resources approved by the
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department. Community resources may consist of parent’s contributions, parent’s

assistance in teaching, support in the preparation of materials and human resources.

2.2.3.1 The Student

The student, teacher and school environment are considered internal factors of

situation analysis. The nature of students’ population differs in various ways;

a. Physical Development: The state of body development of different students varies.

Each has different motor skills, physical needs and health condition.

b. Psychological Development: Each child has unique psyches, self concept, urge to

do work, ambitions and distinct behavior in case of failure.

c. Intellectual Development: Every child differs in, readiness, capabilities, level of

cognitive development, experiential background and particular talents.

d. Emotional and Social Development: These include relationship of child with

other students, teachers and parents; evidences of aggression, his submissiveness

and self behavior when work under an authority.

e. Personal Characteristics: Personality assessment is complex and time-consuming

process. So in order to understand personality of child curriculum developers need

to consult his old teachers. It concern with moral development, values and

attitudes, motivation, aspiration, self confidence, anti social and pro social

tendencies, distinctive behavior , character and personality of child.

2.2.3.2 School Environment

One of the factors important in situation analysis is school and its

environment. Schools also vary in number of students, their ages, distribution of

students in different classes, their cultural background; curriculum relevancy to a

particular class or the subject and the teachers’ competency. Students belong to
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different family back ground and have different personal likings and disliking so the

pupil’s population varies not only among various schools but also with in the same

school. Situation analysis takes in account the individual differences and tries to find

out similarities to set up a pattern.

2.2.3.3. The Teacher

Teacher plays an important role in scheming and execution of curriculum. The

major characteristics of teacher which may influence curriculum designing and

implementation are discussed below:

a. Teacher’s Strengths and Weaknesses: Positive attributes and weak points of

teachers may support in curriculum development. Teachers’ talent lying outside

their subject field should be utilized in curriculum planning.

b. Teacher’s Interests: Teacher’s interest in a particular field like Sports, debates,

writing, art, musical instrument, poetry, craft or drama can be used by curriculum

planner and a source of motivation both for fellow teachers as well as the students.

c. Teacher’s Expectation: Teacher has different expectations for different students of

his class. These expectations may be high for a high ability class or low for a low

ability class. Researches illustrate that students’ performance is highly influenced

by teacher’s expectations.

d. Teacher’s Attitude towards Curriculum Development: Active involvement of

teacher is necessary in curriculum development process particularly innovative

teachers can play a significant role in this regard. Lack of teacher’s participation

in curriculum development process reduces the effectiveness of curriculum. Open-

plan, parallel classes, community schools, use of discovery methods, community

and parent involvement, individualized instruction and interdisciplinary studies

are the areas where teachers can play their role.
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e. Teaching Style: Learning experiences should be selected in the light of teaching

styles being used in the classroom. Most experts favor democratic teaching style

over authoritarian and laissez-faire styles. Similarly, formal teaching style

considered superior over informal but highly formal teacher may not teach as

effectively when curriculum calls for inquiry, individualized teaching and student

initiated learning experiences.

f. Teacher’s Self-Appraisal: Most of the teachers critically analyze their class

teaching, admit their faults and develop a plan for overcoming these faults in order

to enhance their teaching performance. This tendency of teachers to evaluate the

quality of their teaching, result in their continuous professional development and

also help curriculum planner in order to take decisions. It is being stressed through

education departments that every teacher irrespective of age or experience, is a

valuable contributor to curriculum decision making but in reality this policy is

rarely processed (Brady, 1995).

2.3 Formulation of Objectives

Ornstein and Hunkins (1993) have described six main factors that should be

the foundation of objective formulation process. These factors are:

1. Matching: one of a major difficulty of objective formulation is the transition from

general goals and aims to the particular objectives. Therefore, objectives must relate

to the goals and aims from which they are derived. For example, an objective that

students understand a science concept is not matching with a goal that students should

be able to utilize scientific method of study to gain the required scientific

understanding.

2. Worth: It is very difficult to decide which educational objective has significance

and which one does not. Some schools emphasize more on skill subjects such as
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mathematics. As a result, many objectives that are written have little worth. It is

concerned with the matter, how much is the achievement of an objective is rewarding

for a student at present or in future.

3. Wording: The scope of an objective is directly related with its wording.

Objectives are not effective if the user could not understand what the writer intended.

Objectives should be brief, easy to understand and specifically in the form of intended

outcomes.

4. Appropriateness: Objectives should be according to the needs of the students.

Appropriateness is affected by such factors as students’ background, developmental

level and interests. To determine appropriateness, curriculum expert must consider

students who are to receive the curriculum. Some objectives might be inappropriate

that they demand a particular student’s behavior that they are not able to perform.

Some of them are designed in a way as they do not reflect students’ interests in

general or for a particular subject.

5. Logical Grouping: normally objectives that deal with general perceptive are

grouped with objectives that are more specific which make confusion. Objectives

should be grouped according to some common idea so as to seem sensible when units

of instruction and evaluation are being determined.

6. Periodic Revision: Objectives are valuable if they survive not for their own reason

rather if they be as a pathway of educational learning. Social needs, subject

knowledge, students’ interests and instructional strategies are changing periodically

that necessitate periodic revisions of educational objectives. Some time objectives

may be valid for a particular content matter but behavioral guidelines, suggested

activities or instructional technologies may no longer be appropriate.
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As objectives denotes the expected outcomes of educational process, so great

care is needed to be given while formulating the objectives. Objectives statement

should describe clearly, the expected behavior and the content to which this behavior

applies, complex objectives need to be stated in term of behavioral objectives, there

should be clear distinction among learning experiences required to attain certain

behavior. Vashist (2003) and Pratl (1980) were of view that objectives should identify

learning outcomes, objectives should be consistent with the curriculum aims;

objectives should be precise, feasible, functional, appropriate and significant.

It has been a common view in the past that general aims of education should

be broken in to specific objectives but the view that is prevailing rapidly is that

general aims as whole must be implemented for all pupil on all grade levels and that

general aims cannot be broken down in specific objectives. It means that achievement

of many specific objectives of a particular aim do not grantee the attainment of that

aim as a whole (Vashist, 2003).

2.4 Selection of Content

Contents offer way for achieving goals and a mean for organization of

activities and learning experiences so that the learners achieve required level of

understanding of the world in which he lives. In developing countries centralized

curriculum development system often ignores the local needs and circumstances on

the other hand urban areas commonly receive more attention than the rural needs. He

suggest that during content selection it is kept in mind that contents cover the whole

subject; preserve its logical nature; take in to account the ability of children of

different ages.

Agarwal (2001) is of the view that at every stage contents should be associated

with student’s abilities, interests and experiences. Contents should supply the
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knowledge and training for scientific method of study. They promote among the

students the understanding and comprehension of the principals. Contents should raise

among students the understanding of social life and their responsibilities in the

society. According to Ravi (2000) there should be a strong relationship between

experiment and theory. It is also recommended to include something on uncertainties

in science, in order to avoid the impression that ‘science knows all the answers.

We may derive two principles in order to make choice of contents. Firstly,

contents give attention to problem setting situations. Secondly, contents stimulate

interest and challenge. While choosing contents care should be taken that course has

to be build around certain topics which are interlinked in such a way that something

learned in one place proves useful somewhere else, and something discovered later

throws light on something worked with earlier. Laslett and Smith (1984) were of view

that for effective learning subject matter should be clear, concise, and according to the

mental ability of students.

Mohapatra and Mahapatra (1999) indicated that such curriculum having

unrealistic cognitive demand on most of students’ effect learning adversely, pupil will

feel boring, intellectually unsatisfied and un-stimulated, result in poor achievement.

One of the major issues of school science curricula is that its contents and pedagogic

approaches are not satisfying the needs and aspirations of students and society.

(Hofstein, Eilks & Bybee, 2010) have suggested that socio scientific ideas should be

incorporated in to science curricula more thoroughly to make the contents of school

science and pedagogical approaches aligned with the needs of both students and

society.

Shami (1999) has critically examined that scientific knowledge is increasing

rapidly which poses a question on curriculum developers and teachers as to which
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knowledge to be selected and how it is organized? The traditional form of

organization at secondary school level in Pakistan is subject matter approach,

consequently subject matter is given the central place in the curriculum where as

textbooks and method of instruction is the primary source of its delivery. Subject

center approach alone unable to fulfill diverse needs of students and don’t provide

adequate base for all round development of child.

2.5 Selection of Learning Experiences

Learning experiences refers to the student teacher interactions that are

designed to achieve special educational objectives. Learning experiences are

combination of teaching methods and class activities, being an important part of

curriculum need to be considered carefully. Taba (1962) noted that learning

experiences are rather more important in achieving diverse objectives besides

knowledge and understanding of contents. Learning experiences are particular

behavior planed in the light of special objectives. In theoretical instruction these

include all the varied actions of teacher needed to influence students’ behavior and

learning.

Learning experiences and contents are complementary to each other and

effective learning can only take place when both coexist and both are productive.

Learning experiences suggested by material should be selected keeping in view that,

experiences should be practicable in term of available facilities, time, teachers

experience and should be practicable with in school or outside the school. Suggested

learning experiences should be according to society expectations and should help the

students in work market after completion of educational program. Learning

experiences included in curriculum should support the theoretical content material and

should promote thinking skills among students. Learning experiences should stimulate
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the students for greater understanding of their work and should promote open

mindedness among students to accept new experiences and tolerance for diversity.

Learning experiences suggested by material should facilitate learning and motivate

the students to continue learning. Selected experiences should facilitate the students to

broaden their interests and should encourage overall development of child in terms of

social, cognitive, affective, psychomotor and spiritual development (Ornstein and

Hunkins, 1993).

In the view of Dayal et al. (2007) science curriculum should not only focus on

cognitive issues but also on values and attitudes. Learning experiences should be

selected keeping in view students needs, entry requirements of profession and higher

education. Self learning among students should be encouraged so that they can feel a

sense of confidence and can take bold decisions in their life.

Eisner (1990) was very instrumental in emphasizing that suggested Learning

experiences should enhance the development of ideas, skills and ways of thinking.

Learning experiences should challenge the student to use his intellect, previous

knowledge and motivate them to engage in such an inquiry which open further avenue

of quest and inquiry for the child. Same learning experiences might be used to achieve

several different objectives. Martin et al. (1994) concluded that children

enthusiastically involved in science activities improve their problem solving skills and

achieve more than who learn through traditional book-base instruction. Innovative

new generation of science textbooks should incorporate maximum of learning

activities to support science learning.

Tyler (1956) gave five principles regarding the selection of learning experiences:

1. Learning experiences must give an opportunity to the students to practice the

desired outcome.
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2. Students must gain satisfaction from the learning experience.

3. It must be achievable.

4. Different learning experiences might be used to achieve the same objective.

2.6 Nature of Learning Experiences

It has been a strong desire of many years that learning should ensure complete

development of child necessary to manage real life situations effectively. The learning

experiences provided by school should reflect real life situations which craft among

the child creative thinking, planning, sense of responsibility, self-direction, training of

choice among alternatives for desired life standards rather than ability to describe /

demonstrate certain phrases, formulas, skills, which has been acquired or memorized.

Moreover student should actively participate in learning process and should be

educated through his own experiences rather than so much passive raw materials in

anticipation of the teacher’s exploitation. Hence contents should contain numerous

and varied interesting and meaningful activities for student to do.

New learning activities must discourage verbalism that demand from the

curriculum to stretch the four walls of school and to include plentiful and diverse

experiences in or out side with factories, shops, farms and research institutions. As

students learn most effectively through self activity in situations meaningful to them

so in spite of storing large data in the form of theories and facts they should be

molded with the intention to think and proceed intelligently in real life situations

(Vashist, 2003).

Science education has been highly influenced by rapid growth of scientific

information which advocates a shift from rote memorization to activity oriented

science teaching. This approach requires a learning process which ensures physical

and mental participation of learner in activities to explore and discover new scientific
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knowledge. Learning by inquiry does not necessarily require that entire curriculum

should be composed of activities, problems and experiments however it requires a

delicate balance between contents and activities at the level of curriculum

development as well as at the level of instruction (Shami, 1994).

2.7 Content Organization

An important step in the development of the curriculum is to explain the

content keeping in regard of students’ cognitive level. It is extremely rewarding task

to assist both students and teachers in learning and transmission of knowledge.

Student must be motivated for each topic by including applications relevant to the

concept and by using tangible examples from daily life (Govt. of Pakistan, 2000).

According to Sowell (1996) for each science concept, vast knowledge,

contents and learning activities are available curriculum experts have to choose

valuable material by using several content factors that include scope, continuity,

sequence and integration.

Scope is also called horizontal organization of curriculum. All concepts and

ideas in a particular discipline cannot be taught at each grade in the school instead

some chief concepts on behalf of many others must be made the base of curricula.

Scope comprises the decisions about the range of concepts and ideas included in the

curriculum.

At next stage keeping in view selected contents and learners needs, it is

decided that which process and learning activities are suitable for the purpose.

Attempts are in progress to redefine the scope of curriculum by some procedures

based upon an analysis of the educational needs. Consequently there arises a shift in

focus, being transferred from subject matter to the inclusive needs, interests and

purpose of student living. In this way reliance on textbooks relocate to appreciation of
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valuable learning experiences afforded by fieldtrips, experimentation, surveys,

discussions, investigations and other interesting activities. Now study of attitude,

appreciation and modes of behaviors is responsibility of the school which leads to the

all round development of the child. In the traditional schools the so called tool skills

of reading, writing, sketching, singing, computing etc have been commonly taught in

isolation for later use.

The modern view in this regard is that during curriculum development

provision should be given that these skills should be taught through use in meaningful

situations and in more interesting manner. In secondary school, guidance and

instruction are essential parts of teaching process; there is another prevailing trend in

curriculum development that demands the role of teacher as a guide, counselor as well

as instructor (Vashist, 2003).

Continuity involves presentation of multiple experiences supporting the same

idea or concept at different grade levels. Because most students in science class do not

grasp an idea in one experience so it is necessary that ideas of prime importance

should be presented repeatedly at the same grade level or at different grade levels to

strengthen the concept.

Sequence is the repetition of content regarding to certain major idea but in a

sense that new concept should be broader and deeper than the previous one. Contents

can be sequenced in a number of ways including use of either psychological or logical

approaches. Teachers usually prefer concrete-pictorial-abstract sequence to teach

science concepts. Integration of curriculum is in fact weaving of curriculum fabric in

to a maze of concepts, skills and values so that these elements reinforce the learner

(Sowell, 1996).
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According to Ornstein and Hunkins (1993) contents organization include

logical organization that follow some certain rules and concepts to organize and select

curriculum contents; the other is psychological organization which follow the belief

that content should be selected and organized from concrete to abstract i.e from

student immediate needs to the entire educational needs. The process of content

selection involve following criteria:

a. Self-Sufficiency: contents should provide adequate material on each topic and self

contained. Contents should be economical for the teacher to teach, require

inexpensive instructional material to demonstrate and easily understandable for

student containing sufficient explanations, illustrations and examples.

b. Significance: Contents should contain considerable knowledge about basic ideas,

concepts, theories, principles and generalizations according to the aims of

curriculum. They should emphasize on development of particular abilities, skills,

processes and attitudes concerning not only cognitive domain but also affective

domain. At this stage curriculum developer having, subject-centered approach

stress on knowledge, learner-centered design emphasis on meaningful activities or

experiences and problem-centered design would consider significance in term of

social, economical or political issues.

c. Validity: contents should be suitable, authentic considering modern needs of

society and state. As a result of new discoveries knowledge is multiplying and

changing very quickly so as to maintain validity it not only be verified at initial

selection of contents but also needs to be checked after regular intervals.

Moreover some criterion is needed to be set to maintain validity norms.

d. Interest: Another criterion for content selection is that contents should be

interesting and meaningful to the students thus curriculum must be selected with
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students’ interests. As interests of the child changes with age so criteria of student

interest should based on students previous experiences, knowledge,

understanding, interests, social values of their interests and the way they are

expected to interact with society.

e. Utility: utility emphasize that contents promote such abilities among students

which are useful to them in society. Subject-centered designer keep in mind that

contents learned enable the student to use that knowledge in job and other

activities. Learner-centered approach focus that contents enable student to gain

precise awareness about him and society. Personals having problem-center belief

highlight that the content facilitate student to apply his knowledge in solving life

related problems.

f. Learnability: Contents selected should not be so difficult for students to learn nor

so easy. Contents should be appropriate, challenging having favorable placement,

proper arrangement and adequate sequencing pattern to facilitate learning.

g. Feasibility: It emphasize curriculum planers to consider factors such as available

resources, time availability for teaching, size of class, competency of teachers,

nature of political climate, and availability of staff members. Content selection is

carried out keeping in view existing realities and available resources.

2.8 Curriculum Implementation

At this stage teacher delivers the curriculum in actual classroom setting.

Difficulties in delivering curriculum, gaps in teaching and learning are identified and

are used for curriculum improvement in future. According to Mohapatra and

Mahapatra (1999) “A curriculum without content is no curriculum; a curriculum

without experiences cannot be delivered or encountered by students, a curriculum

without planed environment cannot be implemented by teacher”.
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Accoding to Shami (1993) curriculum implementation is a sum of processes

associated with attempts by teachers to transform a printed programme of study in to

classroom reality. Ornstein and Hunkins (1993) are of the view that mostly

curriculum implementation is considered as distinct stage although it is an essential

part of curriculum development process. Successful curriculum implementation

depends on those decisions taken during curriculum development process for its

implementation. Arranging a staff workshop for curriculum implementation is not

enough; implementation involves attempts to change individuals’ knowledge,

attitudes and actions; it involves interactions between curriculum planers,

management, teachers, students and all stakeholders.

Curriculum implementation refers restructuring of education program that

include adjusting personal habits, course emphases, ways of behaving, existing

schedules and learning spaces. All these modifications depend partially on the

excellence of the initial planning with which steps of curriculum development have

been carried out. Armstrong (1989) emphasized that for successful curriculum

implementation, curriculum leaders must consider that

 What kind of in-service training will be offered to the teachers, what type of

teacher-learner interaction will be required?

 What kind of new learning material will be given to the students?

 What kind of teacher resource material will be supplied to the teachers?

 How much new curriculum demand for assessment procedures.

 Who will deal with the problems encountered in curriculum implementation?

 How much extra efforts, innovation demands from teachers.

 Will the teachers competent enough to meet the innovation.

 How much paperwork will be involved in monitoring the change?
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Ajibola (2008) also emphasized that in-service teachers should be given further

training to teach new / revised curriculum and for this purpose new experts have to be

trained locally or abroad. Govt of Pakistan (2006) clearly has acknowledged that the

teacher training should be essential part of curriculum implementation and each

textbook must have a teacher’s guide and teachers must be given special training for

proper implementation of new curriculum.

Ravi (2000) has explained that teachers’ guide plays an important role in

implementation of science curriculum. It guides a teacher how deep a topic should be

explored; why certain things are included in the curriculum and how they provide the

basis for the something coming later. A teacher’s guide includes experimental details

and instructions for effective use of apparatus.

Farooq (1985) put forth several recommendations for the implementation of

curriculum. These are given below:

1. Development and revision of the curriculum should be exhibited on

continuous and ongoing basis rather than a one time or emergency activity.

2. Curriculum development should occur at regional level with respect to the

national level needs. Presently curriculum is developed at national level which

should be decentralized to regional levels as well.

3. Focus should be built on improving the effectiveness of skills for teaching

rather than just locating the skills.

4. Research oriented supervisors and subject specialists should be hired because

they are equipped with the latest and up to date knowledge.

5. Research centers should be developed at the regional levels that are aimed to

the continuous improvement of the curriculum.
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6. Research centers should appoint leaders that are produced by the Institutes of

Education and Research.

7. Concepts understanding should be stressed rather than understanding the facts.

8. Behavioral terms should be used to define the Educational objectives.

Govt. of Pakistan (2009) has accepted that the major hurdles at implementation

level in Pakistan are lack of whole sector view, lack of clarity in roles and

responsibilities in fragmented authorities, weak planning and management, lack of

policy coherence, lack of stakeholders’ participation and parallel system of education.

Various steps are taken at different levels in education policy (2009) to overcome

these hurdles.

It is also accepted that creative teaching claim for increased freedom of teachers

which in turn result in an increased freedom of student under assistance to propose,

plan and carry forward desirable experiences. Another aspect which should be kept in

mind is sharing of experiences and cooperation of resource material among teachers

of different schools. One of the true innovations in curriculum development process is

the active participation of local community in its certain phases (Vashist, 2003).

Balim and Kucuk (2010) after analyzing Turkish and Portuguese science curricula

concluded that similarities occur in the basic aims of science curricula of both

countries; performance regarding to science achievements of students of both

countries stay under the international average. The possible reason for this poor

situation may be due to meager curricula implementation processes of both countries.

They suggested that curriculum implementation process, learning environment and

role of teacher need to be considered. Both countries need to focus their attention on

teacher training and curriculum implementation process.
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Usta, Ceng, Kasli, & Ayas (2009) have indicated some problems faced by

teachers in implementation of chemistry curriculum. These are insufficient time,

density of the concepts, lack of enough activities and inclusion of some topics which

are not suitable to do student center-activities. They recommended to, increase time

duration for chemistry lesson, decrease concept density, in-service teacher training

and provision of teacher guidebook consisting of alternate activities.

2.9 New Trends in Curriculum Thinking

There is an apparently rising trend that school experiences should be as vast as

those of human life itself and curriculum should afford experiences in all the major

social functions. It demands for the proper emphasis to the ever changing social

adjustment of student, and student should be introduced to the strains, stresses and

tensions of modern life.

There is another group which emphasis upon mental development to the

determinant of social education; they believe that truly cultured person is one who is

intelligently and adequately feel comfortable in all of the actual life situations in

which he found himself. Hence continuing social change demands for constant

curriculum revision (Vashist, 2003). Ajibola (2008) has emphasized the curriculum

developers to adopt interdisciplinary approach in curriculum development that focus

on the changing needs of society through reliance on understanding and application of

new technologies. He further emphasized that methodology in curriculum should be

deep-rooted to promote self discovery, problem solving skill and creativity among

students. According to him there is a need of paradigm shift from theoretical to

practical application of knowledge.

Psifidou (2009) reported that the main focus of curriculum development in

most of the countries is on learning outcomes and personal wellbeing of students in
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social life rather than taught inputs such as subject matter and teaching. Deng (2010)

concluded that to facilitate change in education system significant curricular changes

are necessarily required at class level, institution level and programmatic level.

Curriculum planning thus needs to be considered at these three levels along

with impacting collaboration of all stakeholders. Another aspect that needed to be

considered is that curriculum should promote critical thinking among students

Stapleton (2011) indicated that most secondary school teachers have narrow concept

of critical thinking however they expressed strong support to include critical thinking

in the curriculum. Most teachers wished for to learn it through teacher training

courses hence teacher training programs should be incorporated with training of

teachers to promote critical thing among students.

Effective value oriented science curriculum designing necessitates some

guiding principles for curriculum developers and teacher educators. Emphasis should

be given that science and technology are independent, and equally needed for the

society however both the beneficial and harmful aspects of science should be

presented in the curriculum. Science curricula should be stimulating and interesting.

Instead of attempting to load the students with knowledge from all the modern

disciplines, efforts should be made to include the key concepts which cut across all

the disciplines so that they may become curious, aware and interested in science.

Innovative trends should be adapted while the teaching of science concepts,

with illustrative examples of their technological uses in everyday life. Since the key

spirit of science is kept in its process, so emphasis should be laid on the process

approach. It should be stressed that scientific knowledge is tentative, public,

replicable, historic, empirical, holistic, and is based on observation and

experimentation.
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According to Stapleton (2011) following values should be inculcated through all

curricular activities:

 Consideration of consequences

 Demand for verification

 Longing to know and understand

 Questioning (that all things including authoritarian statements and self-evident

truths are open to question, often lead to further understanding).

 Respect for logic (consideration of an inference that emerges from cause-effect

relationship).

 Search for data and their meaning.

2.10 Curriculum Development in Pakistan

Educational planning, Policy making, curriculum development, Islamic

education and maintenance of educational standards are the liabilities of Ministry of

Education under the Constitution of Pakistan 1973 (National assembly of Pakistan,

2004). National Bureau of Curriculum and textbooks of Ministry of Education under

Federal Act (No X of 1976) authorized competent authority to facilitate in preparing

curriculum from class I to XII, scheme of studies, manuscripts of textbooks; to

approve manuscripts of textbooks before their execution and to direct any person or

agency in writing to amend, delete or remove any portion or whole curriculum.

The same are also responsible for introduction of approved textbooks to various

classes in schools regarding implementation of education policy approved by Ministry

of Education. According to Iqbal (2011) the curriculum reform in Pakistan is

combined effort of Ministry of Education and four provincial curriculum centers and

they accomplish it with collaboration of following organizations/ agencies.
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 Departments of Educations.

 Curriculum Research and development centers.

 Education Extension centers.

 Textbook Boards.

 Teacher Training Institutions.

 Examining Boards.

 Universities.

Most of curriculum reforms in Pakistan have been initiated by Federal

Government on the recommendations of Educational policies, Educational

Conferences or National Educational Commission. The detail is given below:

1. In 1959 (recommended by National Education Commission1959).

2. In 1967 (Modernization of Science and Mathematics Curricula).

3. In 1973 (suggested by Education Policy 1972-80)

4. In1978 (recommended by National Education Conference 1977).

5. In 1979 (Primary Education Project).

6. In 1989 (Science Education Project)

7. In 1994 (Middle schooling project)

8. In 2000-2002 (National Educational policy 1998-2010)

9. In 2006 (National Curriculum Council)

The science curriculum revision in Pakistan started in late sixties and major

science curriculum reforms (for class IX-X) occur in 1968, 1990, 2002 and 2006.

Development of curriculum is an ongoing process and the costs associated with the

curriculum and textbooks are to be met with the regular budget. The costs associated

with the publishing of textbooks come under the responsibility of textbook boards and

private publishers (Govt. of Pakistan, 2000).
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Curriculum in Pakistan was never revised under the light of experiments and

research. Development of research facilities and evaluation was intended to be

focused during the five-year plans. Rehman (1984) emphasized in his study of

restructuring science education in Pakistan that the status of science education in

Pakistan is not as effective as early fifties. He proposed several suggestions in his 6th

plan to eliminate the deficiencies in textbooks, laboratory instruments, curriculum,

teacher’s competencies and resources of libraries.

He presented an action plan for this purpose. The findings of his study

revealed that the major obstacles facing the science education are overly crowded

classrooms, lack of equipments/instruments and poor guidance. Teacher’s present

methods of teaching were also criticized by him (Rehman, 1984).

Another curriculum revision is still in progress since 2006. This curriculum

revision is initiated by Education minister of Pakistan. A new National Curriculum

Council has been appointed by Education Minister for the purpose of curriculum

revision.

2.11 Curriculum Development Mechanism in Pakistan

The provincial curriculum centers revise or develop a curriculum whenever it

receives a proposal from the Curriculum Wing of Ministry of Education for a

curriculum to be framed or revised. The main steps mostly followed in curriculum

development are highlighted below:

 Provincial centers are requested to develop draft curriculum for various

subjects by the Curriculum Wing.

 Committees of teachers and subject specialists are called in by the Provincial

centers.
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 Initial draft of curricula for various subjects is prepared by provincial

curriculum centers.

 Curriculum prepared by provincial committees and is then sent to the

Curriculum wing.

 A National curriculum committee representing from all provinces is appointed

to develop one draft of curriculum.

 Curriculum draft is circulated in institutions for micro testing and for

comments to the relevant teachers and specialist.

 The draft is reviewed again with respect to the comments by the National

Committee of Curriculum.

 The suggestions and recommendations are sent to the Ministry of Education

where Secretary Education accords the approval.

 The approved curriculum is sent to the textbook boards for the production of

textbooks (Iqbal, 2011).

The working of Curriculum wing is closely collaborated with the research

organizations, Board of Intermediate and Secondary Education, textbook boards and

Education departments in the province (Malik, 2002). When curriculum is needed to

be revised the Curriculum Wing prepares a proposal and submits to Educational

Secretary for approval. After analyzing the proposal and considering the financial

matters involved in the process the Educational Secretary gives final approval.

The next step is the selection of National Curriculum Committee (NCC). The

members of this committee should be professors of universities, college teachers,

renowned educationists and relevant school teachers; again list of proposed members

of committee are sent to Educational Secretary for approval.
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Figure 2.7: Process of national curriculum development in Pakistan under Federal

Control of Curriculum, Textbook and Maintenance Act 1976
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Desk officer (Assistant Educational Advisor) of Curricular Wing organize

meeting of NCC. The committee analyzes the existing curriculum, feedback from

various stakeholders and international curriculum documents. Keeping in view the

results of need assessment, aspirations of Government and public identify the main

focus areas.

At the next step NCC justifies the need of curriculum revision and after considerable

discussions prepares guidelines for curriculum revision. Changes in the scheme of

studies for new curriculum if required are decided by the committee and final draft is

submitted to the Educational Secretary for approval.

Curriculum Wing proposes National Subject Committees. On approval from

education secretary these committees analyze the existing curriculum, identify and

make changes in curriculum of each subject. The final draft is then sent to the

provincial educational institutions for their comments. Review committees appointed

by Curriculum Wing and approved by education secretary from all provinces of

country. They critically review the curriculum in the light of comments from different

stake holders and NCC and finalize the curriculum document.

Curriculum Wing issue notification for its implementation after final approval

from Education Secretary. Provincial textbook boards invite authors/publishers to

prepare the textbooks according to revised curriculum through national press.

The manuscripts of textbooks are presented to the review committees at

textbook board level for selection. The best available selected manuscripts after

necessary corrections are then sent to the Ministry of Education for final approval.

National textbook review committees for each subject at national level review the

textbooks and give its recommendations.
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After necessary changes these manuscripts are sent to the provincial

government for comments. On receiving these manuscripts along with comments

again presented to Textbook Review Committees for final approval. After final

notification from Ministry of Education Textbook Boards publish these books and

implement at school level. (Govt. of Pakistan, 2007)

Mostly the members of National Curriculum Committee, Subject

committee and Review committee have rarely worked at school level. They can only

identify and realize the needs of subject and have only the theoretical knowledge

about the subject. They are unable to recognize needs and problems of child regarding

learning. Teachers although are the members of committee could not play their role

effectively or proper importance is not given to them in decision making.

It is noted that after 18th amendment 2010 in the constitution of Islamic

Republic of Pakistan curriculum designing and selection of textbooks is devolved to

provinces (Iqbal, 2011).

2.11.1 Procedure Adapted for Curriculum Development

In curriculum development major role is played by National Curriculum

Committee, Subject committee and Review committee. These committees’ comprises

renowned school teachers, subject specialists,’ universities teachers, college teachers,

renowned educationists and textbook board officials. Mostly following procedure is

adopted in Pakistan for the development of a new curriculum.

a. Formulation of objectives: Objectives are formulated keeping in view the

recommendation of National Education Policy, results of research studies carried out

at provincial curriculum centers and in the light of suggestions from Boards of

Intermediate and Secondary Education. Initial draft of objectives is distributed to all

stake holders for their comments.



92

Several other factors are kept in mind during final selection in addition to the

suggestions of stake holders. An objective should be clear to understand, achievable,

measurable and can be translated in to behavioral objective.

b. Selection of schemes of studies: Scheme of studies is generally an outline of

subjects to be taught at a particular level. Several factors such as curriculum

objectives, social needs, student needs and mental level, nature of subject, classroom

environment, instructional material available etc. need to be considered during

selection of scheme of studies. In Pakistan changes in the scheme of studies for new

curriculum is decided by the National Curriculum Committee and Educational

Secretary gives its final approval.

c. Syllabus designing: Subject experts, serving teachers and psychologists prepare

syllabus of each subject in consultation with provincial curriculum centers. During

this process it is ensured that student needs, mental ability and developmental stages

be considered. The syllabus design should reflect curriculum objectives, scheme of

studies and teaching methods prescribed in curriculum document.

d. Selection of Content and teaching material: Preparation of textbooks, teachers’

guides and teaching kits is the responsibility of provincial textbook boards. When a

revised curriculum is approved by Ministry of Education the textbook board

advertises through national press for the preparation of textbooks and relevant

material. Provincial / National publishers submit the manuscripts for approval.

Through review committees Textbook boards in consultation with Ministry of

Education ensure the quality of these manuscripts and after final approval from

Education Secretary implement in schools.
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e. Approval: National review committee including five to six members review the

textbook considering that the book truly reflect the curriculum objectives, curriculum

guidelines and does not contain any material conflicting Islamic ideology of Pakistan.

f. Monitoring and evaluation of curriculum: At this stage teacher deliver the

curriculum in actual classroom setting. Difficulties in delivering curriculum, gaps in

teaching and learning are identified and are used for curriculum improvement in

future. Unfortunately monitoring and evaluation of curriculum mechanism either not

exist or do not function properly in Pakistan.

2.12 History of Punjab Textbook Board

Punjab textbook board is established in July, 1962, and is responsible for

production and distribution of textbooks from class I to XII for schools and colleges

in the Punjab. The present textbook board is the successor of the Punjab textbook

committee which was brought in to existence in 1877 and redesigned as advisory

board for books in 1937. The duration from 1947 to 1962 was a period of trial and

error in this vital field. The shifting devices adopted for the production and

prescription of textbooks resulted in wastage, malpractices and lowering the standard

of textbooks.

The whole question was surveyed by an investigation committee headed by

General Nasir Ali Khan, which recommended the establishment of West Pakistan

textbook Board to set up under an ordinance (Punjab Ordinance No V of 1971). This

organization started functioning in July, 1962. The board is an autonomous

organization. The Governor or his representative acts as its controlling authority.
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2.13 Curriculum of Science at Secondary Level

In formal education curriculum is set of activities offered by a school in order

to bring a change in the behavior of a child. It consists of prescribed course contents

in the form of textbooks and suggested activities. Child must understand the topics

given in the syllabus and have to learn certain experiences in order to achieve a

particular level. Schools are the places where cultural values are passed on to

succeeding generations. Major objective of school is to socialize an individual and

teach them required values that are demanded by the society at large.

Curriculum is such a tool through which schools can achieve its educational

objectives. It is essential to keep curriculum updated and to evaluate its effectiveness

and keep track that it is remain useful for the students’ development. As changes are

happening all time so it is crucial to revise this tool with emerging challenges and

demands of the society. In the present century the real wealth of a state is its scholars,

scientists and skilled persons; nations at present are competing for science, technology

and economics. The welfare, prosperity, security and future of a nation depend upon

the quality and type of education given to its coming generations.

2.13.1 Objectives of Science Subjects at SSC Level in Pakistan

Quality curricula demand a special care in selecting curriculum objectives.

The objectives of curriculum should reflect the requirements of the world of work,

needs of society and adoption of teaching method to involve students in learning.

Curriculum should be expansible, flexible and provide training facilities for it

implementation. Objective for secondary education should be more comprehensive,

comprising the needs and problems of adolescent life, which is the most critical

period of the individual development.
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Secondary education requires provision of variety of curricula to suit different

talent and aptitude. At secondary stage mutual interactions of child and society should

also be carefully tackled and importance should be given to programs of educational

and vocational guidance. Secondary education programme must offer more

diversified and improved series of courses to prepare citizens in terms of their own

capabilities as well as social and economic needs of the country. This concept

highlights the need of multipurpose schools that provide general education with

maximum attention on practical work according to needs and interests of children and

society instead of technical, commercial, agricultural and traditional schools. The

subjects offered at this stage should be lead to self-employment or partial self-

employment (Louis, 1987).

Govt. of Pakistan (1998) has suggested the following objectives for secondary

education in National Education Policy 1998-2010.

1. To prepare the student for the world of work, as well as pursuit of professional

and specialized education.

2. To develop the personality of student as enlightened citizen of an Islamic state and

peace, loving citizens of the world at large.

3. To ensure that all boys and girls, who are desirous of entering secondary

education, are not deprived of their basic right because of non-availability of the

schools.

4. To design a system of recruitment, training and selection of teachers in such a way

that well-qualified and trained teachers are available for all the subjects offered at

secondary level.

5. To prepare and make available such teaching-learning material which makes

learning rewarding and attractive.
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6. To introduce a system of evaluation that emphasizes learning of concepts and

discourages rote memorization.

7. To remove ambiguities and contradictions in the operation of 3-tier system of

education and design, rules, regulations and practices that ensure smooth

functioning of the system.

8. To adopt a balance approach towards integration of technical/vocational education

and evolve a system, which is cost effective and practicable.

Mathematics, physics, chemistry, biology and computer science are the core

science subjects in secondary school curriculum. Mathematics, physics, chemistry are

compulsory for all students however students have to choose biology or computer as

optional subject. A brief description of objectives selected from time to time for each

of these subjects by the government of Pakistan is given below:

2.13.2 Objectives of Physics at SSC Level in Pakistan

Physics is one of the core subjects in integrated secondary school curriculum

in Pakistan and is taught at grade IX and X. Physics curriculum has gone through a

number of revisions since the creation of Pakistan; the major among them were

carried out in 1968, 1976, 1986, 1994 and 2000.

The aims and objectives of Physics given in curriculum 1976 were:

a. Cognitive domain

1. To present physics to the students as a stimulating subject, intellectually satisfying

and significantly related to their experiences of life.

2. To develop in the students an understanding of the structure of physics and an

awareness of the fact that physics is an expanding field.

3. To familiarize the students with the fundamental principles, theories, and concepts

of physics in modern term and the scope of physics.
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4. To develop in the students skills of making careful observations, collecting data

and calculating the results of their experiments.

5. To develop an ability in the students to interpret the results of their experiments

and to understand the implications of these results.

6. To develop skills of setting appropriate apparatus for experiments and to improvise

where necessary.

7. To prepare scientifically educated individuals as useful members of society.

b. Affective domain

1. To inculcate the scientific attitude among the students and to develop an aptitude

in scientific pursuits and an interest in scientific and technical vocations.

2. To inculcate in the students the habit of scientific and rational thinking and an

attitude to search for order in diverse phenomena of nature and thereby to

appreciate the supreme wisdom and creative powers of the creator.

3. To help the students feel that the advancement of physics and its extended

applications are essential for the health and growth of national economy and to

appreciate that physics is a major part of modern culture (Govt. of Pakistan

1976).

The aims and objectives of physics remain exactly the same in curriculum 1986

except addition of one more which was to familiarize the students with the Quranic

injections for the acquisition of scientific knowledge and with the advancement in

physical science made by scientists of Islamic world, past and present (Govt. of

Pakistan 1986).

Almost all the objectives again remain the same in curriculum 1994 as given in

curriculum 1986 with two new additions firstly to develop attitude of inquiry, critical
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thinking and problem solving among the students; secondly familiarization with the

latest development and future trends in physics (Govt. of Pakistan, 1994).

Curriculum 2000 emphasizes upon understanding and application of physical

principles to everyday situations than on root memorization of stated facts. Most of

the objectives were more or less similar to the objectives of physics curriculum 1994.

Some new objectives physics curriculum 2000 were, to develop curiosity about

physical phenomenon, to understand role of physics on economical, technical and

environmental aspects of modern society and to develop an attitude of objectivity,

integrity, enquiry, initiative and inventiveness however objectives were further

divided in to three categories to emphasize properly on each skill. These three

categories were, i) knowledge, understanding and application; ii) practical skills and

iii) attitudes (Govt. of Pakistan, 2000).

2.13.3 Objectives of Chemistry at SSC Level in Pakistan

The educational policies pursued in Pakistan from time to time have stressed that

curriculum development should remain a continuous process rather than a sporadic or

one time effort. Consequently various curriculum reforms were introduced which lay

emphasis on learning of concepts and skills that encourage observations, explorations,

experimentation, practical work and creative expressions.

Keeping in view the broad aims of science education and to present chemistry as a

living subject, playing a remarkable role in everyday life following objectives were

presented in curriculum 1976.

1. To enable the students make observations, study the facts and frame

valid conclusions.

2. To enable the students acquire a better understanding of the structure of

matter, and of natural phenomena obtaining in the universe.
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3. To acquaint the students with chemistry as applied in everyday life.

4. To enable the students understand the basic principles governing chemical

processes. (Govt. of Pakistan, 1976)

Keeping in view the new dimensions of scientific knowledge better

understanding of pedagogical principles and actual requirements of society in

curriculum 1986 some new objectives were added to the previous list which

were:

 To give the students such a knowledge of the frame work of the subject as

to enable him to understand the structure and changing of matter, under

chemical conditions.

 To make clear to the students the possibilities and limitations of such

knowledge, and to create in him an awareness of the impact and influence

this knowledge has on society, so preparing him for life in a technological

age.

 To develop in the students those manipulative and experimental skills

necessary to make him competent and confident in the investigations of

material around him.

 To acquire knowledge about independent study techniques, self directed

investigations and activities to seek answer to problems and acquire further

knowledge.

 To help individual become a more productive member of society.

 To give appropriate knowledge of national resources and of the skills and

the technique to utilize them.

 To impart skills of making proper selection of knowledge and its

classification and categorization.
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 To appreciate the role of chemistry in influencing our everyday life and

national development effort (Govt. of Pakistan, 1986).

To make curriculum pupil centered and through careful evaluation of

existing curricula it was decided to reinstate the priorities of chemistry

curriculum in 1994. New objectives of chemistry at secondary school level were

formulated. Although these were less or more similar to the previous ones yet

these were more precise and clear statements.

The objectives of chemistry curriculum given in curriculum 1994 are given

below:

 To develop among students understanding of theories, phenomena, basic

concepts, principles and laws.

 To develop among students understanding of matter.

 To develop among students awareness of role of chemistry in industry and

society.

 To develop among students curiosity and creative thinking towards scientific

investigations.

 To develop among pupils experimental, manipulative and quantitative skills.

 To develop among students ability to work safely and efficiently in a chemical

laboratory (Govt. of Pakistan, 1994).

National Education Policy (1998-2010) initiated curriculum reform to

improve the quality of education with a view to update entire course contents

according to ideology of Pakistan to permeate confidence and thinking ability in

young generation. Following six objectives for chemistry were formulated:

 Develop attitude relevant to science such as enquiry, initiative, integrity,

precision and accuracy.
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 Develop imaginative and critical thinking.

 Formulate opinion in solving community problems especially related to

environment.

 Study beyond secondary level, in applied science or in science development

vocational courses.

 Seek proper employment.

 Recognize the role of chemistry in industry and society.

These objectives were further translated in to cognitive, affective and

psychomotor domains that emphasis on knowledge, understanding and application

of concepts in daily life situations; observation, experimentation, recording of data

and manipulative skills; to promote curiosity, interest, cooperative learning and

awareness of moral, economic, political and social consequences (Govt. of

Pakistan, 2000).

2.13.4 Objectives of Biology at SSC Level in Pakistan

Biology plays an important role in science education. It is not only a major

field of science itself but brings together the methods and results of other science

disciplines. Above all biology helps us to understand ourselves and world we live in.

Biology curriculum also has gone through a number of revisions since the creation of

Pakistan; the major among them were carried out in 1968, 1976, 1986, 1995 and

2000.

The aims and objectives of teaching of biology at secondary school level

presented in curriculum 1976 are to provide the students with necessary

knowledge, skills and attitudes so that they may:

 Understand the world of nature, physical and biological processes and be

able to interpret natural phenomena.



102

 Gain a better understanding of the meaning and purpose of life.

 Participate more effectively in solving problems of human society.

 Maintain and improve their health and share in the responsibility for

protecting the health of the community by applying their knowledge of

biology.

 Attain an emotionally stable personality and make a worthy social

adjustment.

 Utilize a scientific approach towards solving problems dealing with the

society and human welfare (Govt. of Pakistan, 1976).

In 1984 National Review Committee critically evaluate the existing

biology curricula and found that existing curricula does not conform the aims

and objectives of teaching biology, does not show any balance between different

disciplines of biology and it ignore health, agriculture and practical aspects of

biology. The committee recommended on emphasizing on biological concepts

applicable on both animals and plants, application of biological knowledge on

social problems.

In curriculum 1986 the aims and objectives of biology remain exactly the same

except addition of three more which were:

 To have some appreciation of the background of the work done by

Muslim scientists in the field of biology.

 To develop understanding of the primary needs of mankind i.e. food,

clothing and shelter and they are provided by nature.

 To understand the relation and importance of organisms and

environment and their effect on each other. (Govt. of Pakistan, 1986)
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Another curriculum revision was initiated in 1994-1995, meetings of

National review committee held in Islamabad to critically evaluate the existing

biology curriculum and to frame future curricula. In the light of guidelines of the

National Committee biology curriculum was revised in1995 but this time the

objectives of biology exactly remain the same as objectives prescribed in

curriculum1986 only the minor changes occur in contents and scheme of studies

(Govt. of Pakistan, 1995).

National Education Policy (1998-2010) initiated curriculum reform to improve the

quality of education with a view to update entire course contents according to

ideology of Pakistan to permeate confidence and thinking ability in young generation.

Following objectives for biology were formulated:

 Enable the students to appreciate that Allah ( S.W.T ) is creator and

sustainer of the universe.

 Broaden and stimulate students interest’ in and enjoyment of learning

Biology and to help them to acquire self initiative in the study of

Biology.

 Develop an understanding of biological facts, concepts and principles

and an appreciation of their significance.

 Develop appreciation of importance of experimental and investigatory

work in the study of Biology.

 Develop awareness for application of biology in personal, social,

economic, environmental and technological contexts.

 Be complete in itself and perform useful educational functions for

students not intending to study Biology at a higher level.
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 Suitably prepare for education courses in Biology, for biological studies

in other educational establishments and for professional courses which

require students to have knowledge of biology.

 Develop feeling for living things.

 Become well informed, confident and responsible citizen in a modern

advanced changing world.

The objectives were further divided in three domains; i) knowledge and

understanding ii) attitude and iii) practical skills. Knowledge and understanding

include recall of biological facts, concepts and principles, applications of biological

knowledge in daily life, recognize biological problems, formulate hypothesis,

organize, and interpret biological data to reach at results.

Attitude includes developing an interest, enjoyment in studying living organisms,

feelings for living organisms, to develop critical thinking, enquiry, investigative

approach and discussing biological issues in personal, social, technological and

environmental context. Practical skills include observation of biological phenomenon,

to perform laboratory techniques to handle apparatus and biological materials safely

and carefully (Govt. of Pakistan, 2000).

2.13.5 Objectives of Mathematics at SSC Level in Pakistan

Mathematics is one of the core subjects in secondary school curriculum

and is compulsory for all students. The secondary school level mathematics

curriculum has gone through number of revisions since the creation of Pakistan.

The first major change to modernize mathematics curriculum was initiated in

1968 which includes changes in subject matter, teacher training and changes in

textbooks.
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Second chief revision of secondary school mathematics was initiated by

Education Policy 1972-80. The real understanding of the nature of scientific

method is the key note of this revision. In this revision the content was made

concept oriented and discovery approach was adopted to teach mathematics.

The main objectives of mathematics in curriculum 1976 were:

 To provide the average student with feeling of competence in solving the

computational problems of daily life.

 To develop in the student appreciation for precision and logical thinking.

 To develop an understanding of symbols and language skills to understand and

convey information about quantitative relationships.

 To develop ability to fulfill social and economic needs of society.

 To provide a sound basis for higher secondary stage in social sciences. (Govt.

of Pakistan, 1976)

Secondary school mathematics curriculum was also revised in 1986. In this

curriculum almost all objectives were revised but contents remain almost the same.

The objectives of curriculum presented in curriculum 1986 were:

 To enable students to acquire understanding of concepts of mathematics and

to apply them to the world they live in.

 To provide students with sound basis for specializing in mathematics at higher

stages and apply in scientific and technical field.

 To develop sense of distinction between relevant and irrelevant data.

 To enable students to reason consistently, to draw correct conclusions from

given hypothesis and to inculcate in them a habit of examining the situation

critically and analytically.
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 To enable the students to communicate their thoughts through symbolic expression

and graphs.

 To give student basic understanding and awareness of the power of

mathematics in generalization and abstraction.

 To foster in students the spirit of exploration and discovery. (Govt. of Pakistan,

1986)

A major breakthrough in the mathematics curriculum at secondary level came

in the year1993-1994. This revision aims at qualitative improvement in the field of

mathematics which provides equal opportunities of learning mathematics to both the

students of general streams and students of science at secondary school level to meet

the demands of 21st century.

The objectives chosen for this mathematics curriculum were not new. first five

objectives were taken from mathematics curriculum 1976 and last four from

mathematics curriculum 1986 that are first fourth, fifth and seventh (Govt. of

Pakistan, 1993).

National Education Policy (1998-2010) initiated curriculum reform to improve

the quality of education with a view to update entire course contents according to the

ideology of Pakistan to permeate confidence and thinking ability in young generation.

Curriculum 2000 was aimed to provide the students with the information and

skills necessary for advanced work in mathematics to meet the requirements of highly

technological society of 21st century. The objectives of secondary school mathematics

curriculum 2000 were the same as mathematics curriculum 1993-94 (Govt. of

Pakistan, 2000).



107

2.14 Status of Science in Scheme of Studies at SSC Level

The status of science at secondary level is optional and its purpose is to

prepare students for higher education in different scientific disciplines and to

provide lower order skilled manpower for labor market. According to Iqbal

(2011) very few students take science subjects with particular interest and

purpose of perusing further studies in science.

Careful study of specific objectives reveals that although they are different

for different science disciplines and for different levels in different parts of the

world but the main aims remains the same give as below.

 To achieve appreciation and understanding of natural world.

 To prepare skilled manpower to adopt carriers in science.

 To promote deep understanding and habit of inquiry in science, values

and body of science knowledge.

 To prepare scientific and technological manpower and to promote

scientific literacy.

 To develop scientific approach among students and ability to apply

scientific knowledge to solve real life problems.

 To improve standard of living through scientific knowledge.

 To develop habit observation, understanding, critical thinking and ability

to draw inferences.

The science curriculum for secondary classes (IX and X) is based on

compulsory separate subjects of physics, chemistry, biology and mathematics

and for non science students option of general science and mathematics are also

available. The scheme of studies for secondary science classes is given below.
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Table 2.1

Old Scheme of Studies for SSC Science

Subjects Papers
Marks

Periods
Theory Practical Total

Urdu Two 150 - 150 4-6

English Two 150 - 150 4-6

Pakistan Studies One 75 - 75 3

Islamiyat One 75 - 75 3

Mathematics One 100 - 100 4

Physics One 75 25 100 4

Chemistry One 75 25 100 4

Biology One 75 25 100 4

Total 10 775 75 850 34

(Source: Ministry of education 1973)

The above table shows that in general importance given to science in old

and new scheme of studies was almost same except the marks allocated for

practical work have been reduced in new scheme of studies from 25% to 20%.

Table 2.2

New Scheme of Studies for SSC Science

Subjects
Periods Marks

Total
Theory Practical Theory Practical

Urdu 5 - 150 - 150

English 5 - 150 - 150

Pakistan Studies 2 - 75 - 75

Islamiyat 2 - 75 - 75

Mathematics 6 - 150 - 150

Physics 4 2 120 30 150

Chemistry 4 2 120 30 150

Biology 4 2 120 30 150

Total 32 8 960 90 1050

(Source: Ministry of education 2008)
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According to Iqbal (2011) although separate time for practical work has

been suggested in new scheme of studies yet it emphasize more on theoretical

aspect of science than on practical work which may badly affect the laboratory

work in schools.

2.14.1 Review of Curriculum of Physics

Physics is one of the core subjects in secondary school curriculum and a

fundamental branch of science. The study of basic principles of physics is essential

for understanding the laws of nature. Physics has also been closely related with the

development of various branches of science and engineering and provides

fundamental information about the properties of matter and energy.

Due to rapid exploration of the knowledge during last three decades and new

discoveries physics has greatly changed. The requirement of trained manpower in

science particularly physics has increased manifold. Students are required to learn

concepts in a logical way and to rediscover for themselves the laws of nature instead

of cram up the facts. This requires continuous curriculum reform.

The physics curriculum for secondary school level has gone through number

of revisions since creation of Pakistan. The Education Policy (1972-80) initiated

curriculum development, keeping in view goals and aims of education and scheme of

studies curriculum draft was formulated and approved in 1976. This curriculum

emphasis the learning concepts, skills and encourage observation, exploration,

experimentation and creative expression. Curriculum stressed that to select the

concepts and principles relevant to the needs, interests and age of students. It was

suggested to accommodate new trends in the science education at schools.

The new concepts about physical quantities have been introduced. Efforts

have been made to familiarize the use of S.I units at all levels. Contents were arranged
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in such a way that relating concepts occupy same place in detail to reinforce each

other. The molecular theory of matter and atomic structure has been introduced at the

suitable place.

Table 2.3

Contents and scheme of studies of Physics

Curriculum1976 Curriculum 1986

No Name of Chapter periods Name of Chapter periods

1 Measurement 7 Introduction 4

2 Motion 7 Measurement 8

3 Force and Motion 8 Motion 8

4 Vectors 8 Force and Motion 8

5 Circular Motion and Gravitation 7 Vectors 8

6 Energy and Momentum 3 Circular Motion and Gravitation 7

7 Properties of Matter 8 Energy and Momentum 12

8 Electrostatics 6 Properties of Matter 9

9 Current Electricity 7 Electrostatics 8

10 Magnetism and electromagnetism 8 Current Electricity 9

11 Waves 7 Magnetism and electromagnetism 10

12 Sound 5 Waves 9

13 Heat and Expansion 6 Sound 6

14 Measurement of Heat 8 Heat and Temperature 15

15 Reflection of Light 6 Reflection of Light 7

16 Refraction of Light 7 Refraction of Light 11

17 Nature and Composition of Light 6 Nature and Composition of Light 7

18 Electronics 8 Modern Physics 17

19 Nuclear Physics 12 --------- -

(Source: Govt. of Pakistan1976 & 1986)

To create interest and scientific attitude among students’ it was recommended

to provide maximum opportunities to the students to perform their own experiments.

It was also recommended that classroom demonstrations should be performed to
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illustrate lectures; for teachers convenience a list of 22 sample demonstrations along

with required apparatus was also provided. Curriculum has been suggested to adopt

problem solving approach to teach physics at secondary school level. To make

curriculum implementation scheme more functional and meaningful, due emphasis

was given to the needs for laboratory facilities, the equipment, materials, well trained

staff, teachers training programme, guidebooks and textbooks.

According to curriculum document 1976, and scheme of studies, the subject

physics was taught at grade IX and X. The total numbers of periods per week were 45

each of 40 minutes and the periods allocated to physics were 4, which were 8.8% of

total school work load. Marks allocation for physics was 100 out of 850; which are

11.7% of total marks. 25% marks be allocated to practical out of which 5% be

reserved for practical notebook and viva-voce.

Contents selected to achieve the goals consisted of nineteen chapters details of

which is given below.

In curriculum 1976 it was also required that students perform 10 experiments in class

IX and 10 in class X out of 25 experiments suggested in the document. The

Curriculum committee recommended drastic changes in subject matter, textbooks,

teacher training, laboratory work, evaluation and teaching methodology. Curriculum

contains detailed recommendations and guide lines for Textbook Writers, Teacher’s

Guide, Teacher Training Courses, Laboratory Work and provisions of equipment. It

provides proper instructions for paper setter and methodology of teaching for teachers

to follow while teaching physics in the classroom (Govt. of Pakistan, 1976).

Another curriculum revision at secondary school level was carried out in 1986.

The Federal Government in collaboration with provincial Governments constituted

National Curriculum Committee to review existing curriculum of science subjects at
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all levels. The National Committee scrutinized the existing curriculum from

September 29 to October 4, 1984 at curriculum wing, ministry of education,

Islamabad. The committee examined the aims and objectives at various levels in

relation to needs of discipline, policy provisions, curriculum requirements and

educational level of the learner.

The committee also reviews literature of other countries in connection to the

present curriculum of physics to incorporate relevant material to the new curriculum

and finally make draft curriculum in physics. The draft was circulated to provincial

curriculum centers, textbook boards, Boards of intermediate and secondary education,

institutions of teacher education, subject experts and working teachers for comments.

In the light of comments the curriculum was given the final shape by the physics

select committee on 18 to 20 March, 1985.

In new curriculum 1986 there was no prominent change seen in objectives of

teaching physics at secondary school level however minor changes were made in

course contents, for example a new chapter “Introduction” of physics was introduced

in the new syllabus that include branches of physics, historical development of

physics and contributions of Muslim scientists in the field of physics. Two chapters

“Heat and Expansion” and “Measurement of Heat” were merged in a new chapter

“Heat and Temperature”. One of the important chapter “Electronics” was excluded

from the course. A list of 31 experiments is given in curriculum comprising of three

sections and students have to perform at least 24 experiments selecting at least 5

experiments from each section. It means six new experiments were included in the

previous list (Govt. of Pakistan, 1986).

Curriculum of physics was again revised in 1994. Efforts have been made to

make the curriculum relate to modern development in physics and their applications
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to modern life. A set of new objectives was introduced to properly stress on practical

aspect. One of the new features of this curriculum is that objectives are further

translated to behavioral objectives which help the teacher, to emphasize properly on

important part of subject matter, to assess the students’ achievement on daily bases

and to focus his teaching on the given objectives. Behavioral objectives are written

against each concept where required.

The review of the contents reveals that the main topics are nearly the same as

those of 1986 except a few exceptions. Some very useful additions have been made in

the scope of the topic. For example contribution of Physics to the development of

technology and for the welfare of mankind, expansion of bimetallic strips, and their

applications, simple description of telegraphy, telephones, radio, television, sound

recording, ultrasonic, satellite and radar. Two chapters “Mechanics” and “Electronics”

was positive addition in course contents.

The list of practical activities consists of 31 experiments to be performed by

the students. Some new practical activities were added to the previous list e.g.

Conduction through semiconductor diode, Characteristics of P-n junction diode,

radioactivity and half –life analogue experiment. There are 24 demonstrations to be

performed by teacher in the class or laboratory in order to explain the concepts. A

positive aspect of new curriculum is that practical work reflects the theory of

curriculum. Relevant experiments and demonstrations were written against each

concept where required. Assessment procedure not mentioned in the document

however the table given below shows the pattern of paper during this period.

Curriculum document provide list of required apparatus and equipment for

teaching learning activities. It also recommends scheme of studies with chapter wise

allocation of Periods. The courses has been developed stressing on interactive



114

approach of study. A pupil manual is developed for students which encourage the

students to strengthen the understanding of the concepts in the course work.

Translation of aims in to objectives, behavioral objectives and proper stress on

practical work are positive points of the curriculum while ignorance of ground

realities and absence of curriculum monitoring mechanism are its shortcomings

(Govt. of Pakistan, 1994).

In curriculum document 2000 aims of physics are translated in to general

objectives and further in to specific objectives. The objectives are almost the same as

curriculum 1986 or 1994 with few additions as to develop ability and skill that are

useful in technological world and develop an attitude relevant to attainment of

excellence in physics such as objectivity, integrity, enquiry, initiative and

inventiveness. The objectives are further translated in to specific objectives and have

further sub divisions, Knowledge, understanding and application, practical skills and

attitude.

Critical review of objectives reveals that they were complex in nature and not

clearly stated; for example following specific objective “students should be able to

consider moral, economic, political, environmental and social consequences of the

application of physics to meet human need”, “students will be able to make value

judgments using sound principles of physics”, students will be able to apply

knowledge and principles of physics to familiar and unfamiliar problem situations”. It

seems that while formulating objectives of physics, the ground realities and mental

ability of student was totally ignored.

One of the good things is that the curriculum stresses on practical skills and

development of scientific attitude among the students. The main topics are nearly the

same some topics are removed while some new concepts are added e.g Scientific
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method of study, teachings of Islam and science, use of prefixes and scientific

notation, multiplication of a vector by a number, parallel forces, equilibrium of

bodies, stationary waves, defects of lenses, defects of vision, electromagnetic

induction, A.C generator, logic gates, information technology, computer and

information handling. Course contents are divided in to two sections part-1 including

eleven chapters for class-IX and part-II including nine chapters for class-X.

The curriculum 2000 recommended 27 practical activities from which student

have to perform 13 in class-IX and 14 in class-X. Curriculum suggests performing

each practical twice during the session. The curriculum recommends 45

demonstrations to be performed by the teacher in the classroom to clarify the concept.

Curriculum emphasizes the teacher to be fully aware from objectives before going to

class. Emphasis should be given on teaching for understanding, by organizing

investigations, learning and discussion. Teacher should use maximum demonstrations

to stimulate learning; teacher should keep emphasis on understanding of physical

interpretations of theoretical formula and experimental data.

Teachers are encouraged to design their lesson in such a way that suitable

questions and activities are incorporated in order to develop various types and levels

of thinking in students, including analysis, evaluation, critical thinking and creative

thinking. Teacher should use verity of teaching methods according to different

learning situations.

The curriculum document provides clear instructions to assess students’

achievements. It propose to devise examination of physics keeping in mind three

different skills, knowledge and understanding, application and problem solving,

experimental skills and investigations. It advises the paper setter that examination

should measure the conceptual understanding rather than rote memorization.
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Translation of learning experiences or contents at a proper cognitive level of student

is an essential aspect of curriculum development. The present curriculum document

provide proper instructions for this delicate task and intend that while writing a text

book of physics author must follow these instructions (Govt. of Pakistan, 2000).

Overall the national curriculum 2000 is a good effort to modernize the

objectives, contents, teaching methodology and examination system. It provide a rich

source of experiments for the students to perform, variety of demonstrations for the

teacher to explain the concept, instructional objectives of each chapter are given to

help teachers while teaching and assessing the student. It offer appropriate guidelines

for author and assessing body but does not take into account proper teacher training to

implement a new curriculum. It overlooks continuous curriculum monitoring system

for its proper implementation and improvement. It neglects the gross root realities,

available resources and mental level of the student.

Tahir and Ullah (2010) critically analyze existing physics curriculum 2000 and

proposed physics curriculum 2006 for secondary school level in Pakistan. According

to them the curriculum of physics 2006 provides more opportunity to interrelate

majority of concepts with science, technology and needs of society. They believe that

the new curriculum indicates a paradigm shift from knowledge to understanding.

They also have suggested some basic changes in curriculum particularly for textbook

development process and a need for establishing a mechanism for continuous

students’ assessment.

2.14.2 Review of Curriculum of Chemistry

Chemistry is an important component of subjects of science stream and

emerges as a separate subject at secondary school level. Students needs and

aspirations, the requirements of society for trained manpower, teachers knowledge,
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competency and acceptance for change; changing nature of chemistry, latest

knowledge and its structure are important factors that should be considered in

curriculum development.

Curriculum development is a dynamic process which represents continuous

interaction between educational objectives, course contents, methodologies of

instruction and evaluation procedures. Rapid changes in society, political world and in

science and technology necessitate curriculum renewal exercises after regular

intervals. Exponential growth rate in science and technology makes it a difficult task

to keep science curricula up-to-date; still difficult task of updating the knowledge of

teacher and textbooks. Keeping in view present situations a massive curriculum

reform was initiated in 1975 and after reviewing the existing curriculum, suggestions

received from different agencies new curriculum was presented in 1976 that also meet

the general requirements of education Policy 1972-80.

The main objectives of this curriculum mentioned above necessitate that

contents of chemistry curriculum reflect the curriculum objectives and must be so

formed to present chemistry as a living subject that play a tremendous role in shaping

our day-to-day life, rather than a collection of unconnected facts. This is only possible

if conceptual framework is established and contents would sustain the curiosity of

students and help them assimilate the basic principles governing the facts of chemical

process rather than process itself.

The curriculum was framed in continuity of scope and contents of science

curriculum for class I-VIII. It was considered that chemistry curriculum at secondary

school level should consist of structural theory of chemistry, elements and their

simple compounds, and introduction of other branches of chemistry. In scheme of

studies four periods per week has been allotted to chemistry and it was recommended
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that at least one period should be devoted to practical work. It was also suggested that

approximately 10% of time should be allocated to introduction to other branches of

chemistry, 40% to elements and their compounds, and 50% to the structural theory.

Table 2.4

Contents and scheme of studies of Chemistry

(Source: Govt. of Pakistan1976 & 1986)

Curriculum emphasized that there should be single textbook of chemistry for

class IX and X. the book should be fully illustrated contain maximum examples from

everyday life written in easy language .Curriculum suggested to adopt inquiry

approach in writing the textbook and for teaching. For making science teaching more

meaningful it was emphasized on more frequent class demonstrations, greater

Curriculum1976 Curriculum1986

No Name of Chapter Weightage Name of Chapter Weightage

1 Introduction 4% Introduction to chemistry 4%

2
Chemical formulas and laws of

chemical combination
15%

Elements, compounds and

mixture
8%

3
Atomic structure and chemical

bonding
15% Atomic structure 10%

4 Gases, Liquids and Solids 15% Chemical bonding 7%

5 Solutions 7% Solutions 9%

6 Electro chemistry 4% Acids, bases and salts 6%

7 Acids, bases and salts 4% Dynamics of chemical reactions 6%

8
Chemical reactions and their

kinetic energy
4% Hydrogen and water 3%

9 Classification of elements 2% Carbon 4%

10 Hydrogen and water 4% Nitrogen and Phosphorous 7%

11 Carbon 7% Oxygen and Sulphur 10%

12 Nitrogen and Phosphorous 7% Halogens 4%

13 Oxygen and Sulphur 11% Metals 7%

14 Halogens 3% Organic chemistry 7%

15 Metals and their extraction 4% Chemical industries 8

16 Organic chemistry 4% - -

17 Industries 4% - -
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resilience on laboratory work, mobilizing local resources and maintaining teacher

student ratio 1:40 for theoretical work and 1:20 for practical work. To encourage

observation, inference and laboratory work curriculum suggested nineteen practical

activities which students have to perform during two years course. Curriculum

document also suggest a detailed procedure for planning and preparation of tests to

assess student achievements (Govt. of Pakistan, 1976).

As mentioned before in the beginning of 1972 a massive re-drafting of

curricula was undertaken and hastily implemented. Since then there has been no

significant changes in curricula except minor deletions and additions necessitated by

public criticism or pedagogic difficulties expressed by teachers. It was increasingly

felt the need to develop new curricula after taking stock of present situation in respect

of new dimensions of scientific knowledge, better understanding of the pedagogic

principles and actual situation of our physical and manpower resources.

A new curriculum draft was formulated in 1986 which reconsider the

objectives and subject matter for chemistry at secondary school level. Some new

topics were added to the previous text for example types of chemical reactions,

Dalton’s atomic theory, discovery of fundamental particles, Rutherford’s atomic

theory, Bohr’s theory, PH scale, Heavy water, electroplating, and manufacturing of

dry cell, paper, shoe polish and toothpaste. Some topics were also discarded from the

previous curriculum. In this curriculum many new practical were also added to the

previous list.

The curriculum provide a detailed note material requirement such as

equipment, apparatus, chemicals, charts, models and audio-visual aids for successful

implementation of chemistry curriculum reform. It was suggested that enquiry

approach should be adopted in writing textbooks and the textbooks material should
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fully reflect that chemistry is an experimental science. The curriculum also suggests

reform in assessment procedures and examinations used for students’ evaluation. It

suggested formulating assessment design for chemistry so that examination may test

understanding of chemical concepts as well as the ability to apply these concepts

rather than to recall of memorized facts. For this purpose to offer choice in

examination alternative questions should be given from the same chapter rather than

from different chapters and essay type questions should be made more objective by

structuring the questions and by developing marking scheme for each question (Govt.

of Pakistan, 1986).

Another major curriculum reform in the field of chemistry at secondary school

level was carried out in 1994. The new chemistry courses embarked to give proper

attention to the practical aspects of the subject and to the integration of laboratory

work with theoretical studies. It was also a pupil-center course. That is to say, the

course had been planed from pupils’ point of view rather from the point of view of

chemistry as a discipline. With this in mind, learning was based, not on the traditional

lecture-style exposition of the facts, but instead on pupils own experiences of

chemical phenomenon. The curriculum necessitated that students explore new

scientific knowledge through their own activities in the laboratory along with

demonstrations performed by the teacher in the class and on the basis of phenomenon

observed, the concepts, principles and models of chemistry should be developed, one

at a time, in a systematic way.

Care should be taken not to over-elaborate idea beyond what is needed at each

particular point in the course. In this way pupils have the opportunity to gain a firm

understanding of each concept at a simple level first. If these simple ideas are allowed

time to mature, they would provide a sound foundation for the development of more
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advance ideas when these are needed at a later stage. One of the main aims of

teaching of chemistry is to expose pupil to practical experiences with a wide a range

of elements and compounds as possible.

Curriculum suggested that as much as time as possible should be spent in the

laboratory. The idea of chemical change should be reviewed from a practical point of

view and various types of chemical reactions should be carried out and discussed. The

classification of reactions as exothermic and endothermic was also presented on the

bases of practical experience. Up to this point, all reactions had been represented by

word equations only. The law of conservation of mass was introduced at this point as

evidence for the conservation of atoms during reactions and the remainder of the

chapter is devoted to teaching pupils how to write balance equations using appropriate

chemical symbols. Finally pupils were shown how to use balance equations to

calculate mass; mass relationship. Revised curricula also produce procedures on

descriptive chemistry and maintain a strong basis in practical work in the school

laboratory. Reactions were interpreted in term of theoretical models presented earlier

in the text and these models further developed and extended where the need arises.

In this course the systematic development of chemical concepts on the basis of

practical experience was designed to lead to meaningful rather than rote learning.

Internationally uniform system of nomenclature of chemical compounds has been

adopted for both organic and inorganic chemistry. The work load was reduced by

removing unimportant topics from previous course for example phosphorus its

compounds, bleaching powder and industrial preparation of soap, getable ghee, sugar,

electroplating, dry cell, paper, shoe polish and tooth paste.

Some very important new topics were included in the course 1994, for

example exo and endo thermic changes, law of conservation of mass, electrolytes and
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non electrolytes, electrolysis, acid base titration, periodic classification of elements,

modern periodic table, properties and uses of calcium, magnesium, zinc, lead and

silicon etc. Contents were rearranged keeping in view, continuity, relevance and

logical order. Numbers of chapters were reduced from 15 to 12. It was also suggested

that written examination should consist of three sections, objective type questions,

short answer questions and essay type questions. Focus should kept on students’

ability to recall important information, to understand key ideas and processes and to

apply the acquired knowledge to new situations (Govt. of Pakistan, 1994).

Table 2.5
Contents and scheme of studies of chemistry

Curriculum 1994 Curriculum 2000

No Name of Chapter Weightage Name of Chapter Weightage

1 Introduction to chemistry 7% Introduction to chemistry 3%

2
Chemical reactions and

chemical equations
9% Chemical combination 6%

3 Water and solutions in water 8% Atomic structure 10%

4 Acids, bases and salts 8% Periodicity of elements 8%

5 Periodic table 8% Chemical bonding 10%

6 Atomic structure 9% States of matter 3%

7 Chemical bonding 7% Solutions and suspensions 10%

8 Hydrogen and active metals 8% Electro chemistry 12%

9 Iron, Copper, Zinc and Lead 8% Acids, Bases and Salts 10%

10 Carbon, Silicon and Nitrogen 9% Chemical Energetic 3%

11 Oxygen, Sulphur and Chlorine 9% Hydrogen and water 8%

12 Organic chemistry 10%
Carbon, Silicon and their

compounds
7%

13 - - Nitrogen and oxygen 10%

14 - - Sulphur and its compounds 12%

15 - - Halogens 6%

16 - - Metals and their extraction 10%

17 - - Organic chemistry 10%

18 - - Chemical industries 12%

(Source: Govt. of Pakistan1994 & 2000)
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To improve the quality of education through curriculum revision and textbook

development another curriculum reform was initiated by National Education Policy

1998-2010.National review committee established by Ministry of Education

comprising stakeholders from all levels thoroughly analyze existing curriculum and

synthesized comments on initial drafts of new curriculum. Global experiences of

curriculum developers were also kept in view while updating the new curriculum.

National curriculum 2000 was a good effort to modernize the objectives,

contents, teaching methodology and examination system. Purposeful learning

competencies were suggested to provide the learners, skill for continuing education,

civilized behavior and attitude to become useful citizens of the state. It provide a rich

source of experiments for the students to perform, variety of demonstrations for the

teacher to explain the concept, instructional objectives of each chapter are given to

help teachers while teaching and assessing the student. All this help in making

curriculum more effective and need based.

Efforts were made to formulate objectives more clear, rational and attainable

for this purpose objectives were divided in three categories; knowledge,

understanding and application; practical skills; and attitude. Content material was

reconsidered keeping in view modernization in subject matter, needs of learner and

society. Electrochemistry, chemical energetic and chemical industries were

introduced. The subject matter was dived in eighteen units. Students have to cover

first ten chapters in class IX and last eight chapters in class X. New curriculum

emphasize on students participation in the form of classroom laboratory activities.

Fifteen practical activities were also suggested in the curriculum of which students

have to perform ten practical in class IX and five in class X. It was suggested that at
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least 60 periods (classes) out of 180 per year should be given to the practical work

(Govt. of Pakistan, 2000).

2.14.3 Review of Curriculum of Biology

In science, curricula contents and techniques used frequently in secondary

schools lag a generation or more behind new inventions and new techniques. The

major cause for this is probably the inertia within the education itself. Teacher

training institutes prepare teachers for a specified syllabus; they in turn prepare

students to pass through examinations and examinations based on rote memorization.

Curriculum is still insisting on dissection of frog instead of genetic

engineering, human ecology and population problems in case of biology; on the other

hand physics curriculum is emphasizing on the working of tape recorder and floppy

disc whose production is abolished throughout the world. Biology play an important

role in science education, it helps us to understand ourselves and the world we live in.

Biology not only helps to explore evolution, ecosystem and the chemical and physical

basis of life but it brings together the methods and results of a number of other

sciences.

Biology curriculum has gone through number of revisions since creation of

Pakistan. In 1975 National Curriculum Committee studied and reviewed the existing

curriculum and found various shortcomings. Committee found that existing biology

syllabus does not conform to the standard of aims and objectives of teaching biology,

syllabus emphasize on memorization of useless details than on understanding of

useful principles, Syllabus neglect social aspect of biology and did not emphasize on

practical work. National Curriculum Committee suggested that biology syllabus

should contribute to a gaining of knowledge about biological phenomenon as well as

to a training of scientific method, instead of memorization syllabus should convey an
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understanding of principles underlying living phenomenon. Committee stressed that

biological knowledge must be used in direct application to society and to provide

skills and attitude which are relevant to social living.

It was recommended that there should be only one textbook for the whole

country and panel of authors should include two botanists and two zoologists. Trained

graduates who have studied botany/zoology in B.Sc should be employed to teach

biology as secondary school level and a course on teaching of biology should be

included in B.Ed curriculum. It was also recommended that a regular 6-8 weeks

teacher training program should be started immediately and due attention should be

given to practical work.

The subject matter for class IX included introduction of biology, nature and

origin of life, structural organization of organisms, diversity in living organisms and

food and energy. Contents for class X included excretion, movement and locomotion,

coordination and behavior in animals, growth, reproduction and development,

heredity, evolution, inheritance of organisms and their environment, and biology and

human welfare. A list of twenty four practical tasks for class IX and fourteen for class

X were also suggested to be performed by students.

It was recommended to provide required apparatus, glassware, specimens,

models and charts for successful teaching of biology. According to curriculum

document 1976, and scheme of studies, the subject biology is taught at grade IX and

X. The total numbers of periods (classes) per week were 45 each of 40 minutes and

the periods allocated to biology were 4, which were 8.8% of total school work load.

Marks allocation for biology was 100 out of 850; which were 11.7% of total marks.

25% marks be allocated to practical out of which 5% be reserved for practical

notebook and viva-voce (Govt. of Pakistan, 1976).
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In 1985 it was felt that existing curricula have commonly not yielded the

desired results and to bring existing curricula in consonance with national objectives

with emphasis on learning of scientific concepts and scientific methodology leading

to creative thinking, achievement of skills and appreciation with importance of

science for the development of society curriculum revision was required.

Table 2.6

Contents and scheme of studies of Biology

Curriculum 1976 Curriculum 2000

No Name of Chapter Weightage Name of Chapter Weightage

1 Introduction 2% Introduction 4%

2 Nature and origin of life 1% Organization of life 10%

3
Structural organization of

organisms
17%

Classification of living

organisms
1%

4 Diversity in living organisms 13%
Viruses, Bacteria and

Cyanobacteria
3%

5 Food and energy 16% Fungi and Algae 3%

6 Excretion 3% Bryophytes 2%

7 Movement and locomotion 4% Tracheophytes 7%

8
Coordination and behaviour in

animals
4% Invertebrates 3%

9 Growth 5% Chordates/ Vertebrates 3%

10 Reproduction & development 17% Food and Nutrition 7%

11 Heredity 6% Respiration 4%

12 Evaluation 5% Transport in organisms 5%

13
Interrelationship of organisms

and their environment
3% Excretion 3%

14 Biology and human welfare 4% Support and movement 3%

15 - - Response and coordination 5%

16 - - Reproduction 10%

17 - - Gene and inheritance 4%

18 - - Evaluation 3%

19 - - Environmental Biology 9%

20 - - Man and Biology 9%

(Source: Govt. of Pakistan1976 & 2000)
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The National Curriculum Committee reviewed the existing curricula and

found that existing curricula did not show any integration of botany and zoology and

there was a need to develop syllabi reflecting the spirit of biological themes

applicable to both the plants and animals more over existing curricula totally ignore

public health and agricultural aspects of biology.

Revised curriculum of Biology 1986 has given full consideration to future

academic pursuits of students in the disciplines of biology, botany and zoology. The

committee has strived to achieve a balance in exposure to the students to biological,

botanical, zoological concepts and information. Vertical linkage with a view to

achieving continuity, introduction of new concepts and quantum of information at

different levels have been given due consideration. Subject contents and themes have

been indicated to ensure that students learn new concepts as the progress from class

VI to onward. Objectives and subject matter of Biology were also reconsidered and

some new objectives and contents were incorporated. Some of new topics included in

new syllabus were Quranic teachings about animals and plants, significance and

relevance of biology to society, biogenesis and abiogenesis, types of plants and

animal tissues and some topics on environmental biology.

The numbers of practical activities were reduced from 24 to 14 for class IX

and 14 to 11 for class X. It was indicated that textbooks for secondary level was

deficient and defective in many aspects. The descriptive part at many places has been

made unnecessarily complicated and involved. The text contains numerous mistakes

and errors, both factual and typographical. There was a tendency to overburden the

students with unnecessary details of description and terminology. Most of the pictures

and diagrams were incomprehensible and not related to the text. Moreover, enquiry
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approach was not adopted and questions given at the end of chapter were mostly

recall type (Govt. of Pakistan, 1986).

Another major curriculum revision was initiated in 1994-95. Course contents

were reorganized to update subject matter of biology while objectives remained

unchanged. A new chapter “support, movement and locomotion” was included in

syllabus and a chapter “Biology and human welfare” was excluded from previous

syllabus. Previous chapters were updated by including details and some new topics.

The main focus of chapter-1 is to provide understanding of biology as a science, its

method of study and its relevance to daily life. The discussion approach and historical

treatment have been adopted to develop pupils understanding which was further

fortified by including number of exercises that offer the students basic skills in

scientific investigation.

Chapter-2 helped to broaden students’ vision about cell, cell structure and cell

division. This chapter provides opportunity to the students to carryout laboratory

activities using microscope, the method of scientific study and application of

knowledge to real life situations. Grouping of organisms, natural systems of

classifications and binomial nomenclature were introduced in chapter-3.The main

objectives were to familiarize the students to the system of classification that may

vary with time and author. Activities were included to enable the students to become

familiar with diverse groups to which organisms have been classified. The basic

concepts on life processes of animals and plants including photosynthesis, respiration,

transport, excretion, food and nutrition, locomotion, support and movement, control

and coordination as well as development and reproduction had been given in chapters

4-10. A historical approach had been adopted to encourage the students to realize how
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the concept of photosynthesis developed and how it is helpful in maintaining balance

of nature.

The processes of osmosis, diffusion, the concept of root pressure and

transpiration in connection with transport in plants, sexual and asexual reproduction in

plants and animals were discussed using activities to enable the pupils of learn the

concepts and scientific skills by direct observation and experience. Various life

processes in animals, particularly in humans were given special attention so that

students could learn new facts about nutrients and role they play in the bodies of

animals, physical and chemical breakdown of food, importance of balance diet,

absorption of nutrients and digestive disorders.

Biological knowledge useful for students such as malfunctions of respiration

system, excretory system, support and movement, reproduction system and

environmental hazards to these were emphasized. The concept of cell division,

reproduction and development was discussed in chapter-10. Stimuli of plants, nervous

and endocrine system of animals and how animals respond to changes in both external

and internal environment were discussed in chapter-9.micro-organisms and their

importance to daily life was discussed in chapter-11. The components of cells,

chromosomes, heredity and the process of evolution to develop students

understanding of biological principles which govern inheritance were discussed in

chapter-12. Students’ background knowledge of environment from previous classes as

well as previous chapters was upgraded in chapter-13.

Relationship between organisms and energy flow in ecosystems at different

levels was sequenced from easy to more complex to clarify the students about balance

in nature. Thirty-nine practical activities were incorporated in the syllabus to

emphasize on practical field work, to stimulate thinking, observation, explanation,



130

experimentation and creative expression. It was indicated that the revised curriculum

could only be fruitful if suitable textbooks and minimum requirements for laboratory

work be available (Govt. of Pakistan, 1995).

Another major curriculum reform (vision 2010) was carried out in accordance

with National Education Policy 1998-2010. The utmost priority was given to the

revision of curriculum with a view to update the entire course contents so that

ideology of Pakistan could permeate the thinking of young generation and help them

with necessary conviction and ability (Govt. of Pakistan, 2000).

Different studies of Biology textbooks have revealed that many of them fail to

express the major principles of biology; these textbooks contain such detailed material

which has no contribution to the building up of principles. Such books are overloaded

with detail and contain terminology which is not understandable to the students.

These words though the student may remember remain worthless to him unless he is

given a necessary experience. As a result, these textbooks fail to attain the important

task to promote scientific method among students (Agarwal, 2001).

2.14.4 Review of Curriculum of Mathematics

School of mathematics is not just a subset of discipline of mathematics but

comprising of number of elementary topics such as; numbers, algebra, statistic,

measurement, geometry, probability, problem solving and computing. All of these

topics are not taught for the sake of mathematics but for their practical use, as a basis

of further study and to sport cross curricular activities. Much of the subject matter in

mathematics consists of commerce and industry rather than to the discipline

mathematics itself; this is to fulfill the social need and to make it personally engaging

and evidently useful or motivating (Ernest, 2004).
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The mathematics curriculum for secondary school level has gone through

number of revisions since 1947. A major reform to modernize the existing

mathematics curriculum was initiated during 1968 followed by drastic modifications

in subject matter, textbooks and teacher training courses. These changes include the

introduction of sets in secondary school mathematics and significant emphasis on

practical and scientific application of mathematics.

Another substantial revision of secondary school mathematics was carried out

during 1972-73, in which inductive and deductive approach was adopted for teaching

mathematics at secondary school level moreover contents of mathematics was made

concept oriented. The curriculum demanded for real understanding of nature of

scientific method and active involvement of students in investigation. It encouraged

the students to learn how to draw valid conclusions from data to determine the

significance of their findings. Contents consist of three portions mathematics algebra

and geometry courses that require discovery approach to be followed.

Curriculum committee strongly recommended teacher training courses and

development of teachers’ guide and textbooks for its successful implementation.

Committee also recommended that education boards conduct secondary stage

examination in two parts. Part I and part II respectively at end of first and second

years. Question paper should be consisted of a compulsory part objective part,

carrying 20 marks and more than 50% choice should be allowed in remaining paper

(Govt. of Pakistan, 1976).

One more mathematics curriculum reform at secondary school level was

carried out in 1986 but only a few and minor changes were made in the previous

curriculum. The syllabus consisted of twelve chapters, including sets and numbers,

exponents and radicals, algebraic expressions, factorizations of expressions, algebraic
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sentences and matrices, elimination, variations, logarithms, trigonometry, vectors in a

plane (scalars and vectors), deductive geometry and practical geometry (Govt. of

Pakistan, 1986).

Another mathematics curriculum revision was carried out in 1993. The

curriculum was developed keeping in view the new emerging requirements of 21st

century. Moreover, the growing influence of calculators and microcomputers was also

kept in mind. It was felt that present age requires open ended approaches that involve

investigational and problem solving skills. The curriculum has emphasized on the

development of mathematical attitude that could help in development of abilities like

understanding of mathematical concepts, methods of discerning mathematical

relations, logical reasoning, and application of mathematical concepts, methods and

their relationship to solve life problems.

To provide equal opportunities and to get the desired standards of

mathematical understanding and skills required high education and job market. It was

decided that topics of Elective mathematics curriculum were equally important for the

students of general stream. In 1993 unified mathematics curriculum was developed

for all the secondary class students belonging to both general as well as elective

group. The main emphasis of this curriculum was at qualitative improvement in the

field of mathematics education.

In comparison, this curriculum was quite close to mathematics curriculum

offered in 1986. With effectual addition of information handling, this curriculum

contained sets and numbers, algebra, geometry, trigonometry and information

handling. Only one chapter, vectors was replaced by information handling in

comparison to the mathematics curriculum1976. Most of the part of this curriculum
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had focus on the needs of students of elective group moreover it was implemented

without any prior teacher training for its delivery (Govt. of Pakistan, 1993).

In 2000, it was again decided to overcome the weaknesses of existing science

curriculum including mathematics. For the first time in the history of Pakistan, Punjab

Education Department has developed science and mathematics curriculum for class I-

XII.A task force consisting of four groups of physics, chemistry, biology and

mathematics was appointed by Punjab education department for revision of

curriculum and development of textbooks. The initial drafts developed by this

taskforce were reviewed by other three provinces, federal government, curriculum

bureaus, curriculum wings, textbook boards and National Institute and Science

Education. After final approval, this curriculum was implemented from 2003.the most

important feature of new curriculum is the grass root changes towards delivery

approach of mathematics.

The comparative analysis of present mathematics curriculum for class XI and

X with mathematics curriculum of 1993 reveled that no crucial changes has been

introduced in the new curriculum regarding to the course contents. The course

contents have been divided in to two parts, one part for class Ix and other for class X.

the new syllabus is very close to the mathematics syllabus presented in 1994 and 1986

only the sequence of some chapters and some topics is different however a new

chapter “variations” has been introduced and the chapter information handling has

been greatly extended.

A new pattern for question was proposed including objective type questions

(20parts) of 20 marks with no choice, direct application of formula/theorems (5parts)

of 10 marks with no choice, comprehension (9 parts out of 18) of 50 marks choice by

giving alternative parts and application of formula/theorems in complicated problems
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(3 parts out of 6) of 20 mark choice by giving alternative parts. It was recommended

that Euclidian geometry, trigonometry, matrices and function should be introduced in

textbooks in fascinating way that develop reasoning power and correlate mathematics

with daily life (Govt. of Pakistan, 2000).

Amir, Ali and Halai (2010) has described that the mathematics curriculum

reform including Pakistan strongly recommended problem solving approaches to

school mathematics. The success of curriculum depends largely on individual teachers

changing their approach to the teaching of mathematics.

2.15 Major Findings Drawn from Analysis of Curriculum Reforms

A close review of all these efforts to modernize science curricula reveals that

no crucial changes has been introduced in case of subject matter however, grass root

changes in delivery approach was evident. No modern concepts were introduced

during the period 1980-2004 rather there was merely reshuffling of various scientific

concepts to improve sequential validity. There was lack of emphasis seen to evaluate

effectiveness of implemented curricula or newly drafted curricula. What was actually

achieved was shifting of certain concepts at intermediate level to schools. Detailed

study of curriculum revision efforts also expose that these lack sincere and

comprehensive approach.

Although these efforts result quantitative expansion of science education but

qualitative aspects such as development of balanced curricula, provision and use of

instructional material, improvement in philosophy and strategies of science teaching,

improvement in teachers’ competency through teacher training and involvement of

student in scientific inquiry through open-ended experiments could not be achieved.

There was no proper sequence seen in the modernization process of science curricula

and mostly the curricula were not accompanied with appropriate changes in practical
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work. Moreover, laboratories were not supplied with suitable equipment and

apparatus for proper implementation of curricula (Iqbal, 2011).

According to Koosimile (2005) the policy statements about nature of syllabus

and guide lines for its adoption and implementation were confusing and conflicting.

Research found overlapping between old and new curriculum contents and gap among

suggested teaching model and actual teaching practice in schools.

(Khamis and Sammons, (2007) after analyzing the educational reforms in

Pakistan suggested that, in developing countries like Pakistan contemporary

educational reforms demand for better academic understanding and clear instructions

for new approaches.

According to Siddiqui (2010) in majority of Pakistani schools, textbook

occupy the central position. Even after completing teacher training courses teachers

have a little chance to improve existing curriculum. Many teachers well aware of

modern science teaching find themselves helpless due to curriculum restrictions. In

most of the schools in Pakistan, assessment of head teacher, students, and class

teachers depends upon the examinations results. So, in order to avoid the pressure of

head teacher and parents’ class teacher tries to focus on the results instead of

innovations. Another curriculum reform is still in progress since 2006.

Curriculum (2006) in addition to focus on the contents of subject standards

further elaborates the standards by highlighting the benchmarks in each content area.

Benchmarks indicate what students should know and be able to do at completion of

each topic. This enables the teacher to assess the student achievement and to discover

the gap between teaching and learning process. This Curriculum revision was initiated

on the bases of review of scheme of studies, comparison of current curriculum with

curricula of different countries, consultation with educationists, administrators,
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curriculum experts, school teachers and students. Need assessment was carried out by

field visits to collect feedback from teachers, students and stakeholders. Training of

working teams was conducted through seminars and workshops for preparation of

uniform curriculum format consisting of standards, benchmarks and learning

outcomes. Review of drafts by subject experts and working teachers were carried out

for further revision and refinement of contents (Govt. of Pakistan, 2006).

2.16 Teaching of Science

According to Ismat and Iqbal (2009) there are two approaches about the nature

of science; traditional approach and contemporary. According to traditional approach

science is an organized knowledge of facts, theories and natural phenomenon. Nature

acts in a particular way and what is known about natural phenomenon is absolute and

final. The teacher having traditional approach believes that he/she has to transmit a

fixed body of knowledge (given in textbooks) to the students and students have to

memorize it without any change.

Newsam (2003) is of view that traditional approach relies on already selected

set of facts and teacher is believed to be distributor of knowledge who has to pass on

the fixed knowledge to the students in one way or the other. Traditional approach uses

competition and questioning technique to motivate students or to assess their

achievements. On the other hand, contemporary view takes science as an evolving

phenomenon and it urges student to make a concept by interacting the world around

him under the guidance of teacher. Learning in contemporary setting is achieved by

problem solving, inquiry, active engagement of student in activities and by mutual

interactions of students. In this approach knowledge is acquired through involvement

with contents instead of repetition (Richardson, 1997).
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Modern science curricula in various countries of the world emphasize not only

on understanding of science concepts but also on variety of other goals such as

understanding of nature of science. Gallagher (1991) concluded that many of

secondary textbooks gave only thoughtless attention to the nature of science, usually

in first two chapters while during instruction more attention is given to concepts and

principles than to the process which is contrary to the approach used to formulate

these books.

Modern science classroom has changed in to mini resource center cum-

laboratory where students remain busy in activities and literary discussions while our

class room still has a blackboard and fixed rows of desks(if available) where students

are not allowed to talk with each other. Educationists are emphasizing on educational

trips and nature walks as they are highly important for concrete learning but our

students remain confined in the classroom throughout the academic year even they

rarely visit the school laboratory during the whole session. As for as science teaching

in Pakistan is concerned; it is not very different from the science teaching in the past.

Teaching method that is traditionally used in Pakistan to teach science at

secondary school level is a combination of lecture method, text book reading and to

some an extent chalk board is used. Students are passive and they are never put in to

situation from where they can move to logical reasoning and critical thinking. Iqbal,

Azam and Rana (2009) concluded from a research on 200 science teachers chosen

from 37 secondary schools in Pakistan that most of the teachers (60.45%) had

traditional view about nature of science. This teacher’s belief about nature of science

not only influences students’ development but also their way of teaching in the

science class. Hence teachers training programs emphasize to change teachers belief

from traditional to contemporary using explicit (history and philosophy of science)
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and implicit (inquiry and science process skills). According to Iqbal (2011) the most

commonly used method of teaching in Pakistan is textbook, chalk and talk or

expository method. This method becomes more verse when only one book is followed

as in Pakistan.

The use of audio-visual aids is totally ignored even cheaply and readily

available resources like charts and models are rarely used to facilitate

teaching/learning of science concepts in some schools. The real science teaching in

which teacher is engaged in helping students according to their capabilities and in

which teachers are supplemented by adequately planned curricula and highly

organized instructional methodology is rarely seen in Pakistan where in some schools,

science class reaches up to 100 students per class.

According to UNESCO (1987) teaching style should be extensively selected

on the basis of nature of the subject and its objectives. To teach science the

development of critical thinking, sense of inquiry, decision making skill and receptive

attitude for understanding nature can be promoted successfully among the student if

teaching methods effectively relate students’ knowledge to the real life situations.

This could not be achieved through traditional talk and chalk method or through

traditional laboratory experiments but more interactive strategies are necessarily

required that can facilitate participatory learning and independent inquiry.

System of education in Pakistan is chiefly exam-oriented and examination

focuses on memorizing power, instead of knowledge and professionalism (Bloach and

Khalid, 1990). Keeping in view the existing situation in teaching science Govt. of

Pakistan (2006) has decided to bring a paradigm shift in teaching-learning process

from directive model to interactive and participative model using most advanced

teaching techniques. Traditional teaching methods should be replaced by
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demonstrative lectures, seminars, workshops, study circles, tutorials, case studies,

presentations and mini projects.

It is recommended that student centered and interactive approach should be

adapted for stimulating and developing high level thinking among students. Teacher

should emphasize on understanding of concepts by organized investigation and

discussion. Industrial and technological applications incorporated with social,

economical and environmental issues should be discussed to increase curiosity. In this

connection, Barrs (2005) has indicated that local government and adequate resources

are necessary ingredients to improve the quality of teaching science in Pakistani

secondary school.

2.16.1 Methods of Teaching Science

To teach science effectively, the teacher should have firm conceptual

understanding, solid pedagogical knowledge and understanding the nature of

disciplinary work. The major function of structuring methodology is to empower the

teacher with healthy teaching methods. This comprises the promotion of teacher

abilities to critically study any given curriculum material and put in order its worthy

parts in to effective instructional units to take maximum advantage of curriculum

material.

Dayal et al. (2007) has suggested that teachers should be given proper training

to construct and evaluate coherent instructional units from curriculum material

already available for their classes which engage students in healthy learning activities.

Jackson and Ash (2011) has identified that combination of instructional practices such

as inquiry science instruction, purposeful planning and rich academic science

vocabulary development, quickly improve students’ science learning outcomes and is

helpful in narrowing achievement gaps. Bouhnik and Giat (2009) Reported that
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application of logical reasoning in high school science classes significantly improve

students’ critical reading skills, analytical skills subjectively and objectively. Students

reported the change in their reading behavior and improvement in critical and logical

approach.

Bouhnik and Giat (2009) concluded that by emphasizing practice over theory,

stressing upon applications, providing numerous real life examples and by

encouraging students to introduce their experiences in to learning process makes

learning more effective and interesting to them. This strategy shows high

improvements in the ability of students’ to analyze; to evaluate, to think critically and

in promoting critical reasoning skills but Siddiqui (2010) is of the view that stressing

only at teaching methodology is not very fruitful. Everlasting change requires

concrete efforts in three dimensions, i.e change in pedagogy, attitude and concept

making. Simsek and Kabapinar (2010) indicated that inquiry based learning has

positive impact on conceptual understanding and scientific process skills but have no

effect on scientific attitude towards science.

Kitot, Ahmad, and Seman (2010) concluded that inquiry teaching is effective

in creating critical thinking among students and should be stressed in schools.

According to Dayal et al. (2007) Problem solving method encourages the learner to be

more active and motivated. It encourages the student to become an independent

learner and helps him to achieve high level of understanding of the relevant

knowledge. Samba, Achor and Ogbeba (2010) concluded that most of secondary

school science teachers were aware of innovative teaching strategies but only a few of

them were being adequately utilized. They suggested that textbook authors should

explain carefully in the books how teachers can make effective use of all these
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strategies and teacher training workshops and seminars should be arranged to

motivate and help the teachers to apply these strategies effectively.

Mishra (2007) is of the view that there are six powerful forces in education which

work for every kind of students and in all circumstances. These are activity,

expectation, cooperation, interaction, diversity and responsibility. These forces give

rise to six basic principles of good teaching practice given below:

1. Encourage contact between student and faculty: Strong contact between

students and teachers causes to enhance student’s involvement and motivation

to the studies. It gives confidence and courage to work hard to complete their

future planes.

2. Develops reciprocity and cooperation among students: When students

work in small groups helping each other, it inculcates among the students, the

habit of competition, sharing ideas and sociality and also deepens their power

of understanding.

3. Encourages active learning: Activity based learning gives lasting

impression than listening to the teachers in a passive class or to memorize

facts and readymade assignments. Hence, in order to enhance learning,

students must know what they are learning. They relate the new knowledge to

their past experiences and apply it to the real life situations.

4. Give prompt feedback: In order to get maximum advantage from courses and

to improve learning, proper feedback should be provided to the students at

different stages. At the start of an academic session students need support in

order to understand newly presented knowledge and skills, during classes they

necessitate everyday opportunities to perform and receive suggestions for
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perfection. At the end of the programmer they require perception to evaluate

them and to identify their learning deficiencies.

5. Emphasizes time on task: Effective time management is necessary for both

the teachers and the students to achieve high performance. Learning is the

combined product of time and energy. So, ability to use one’s time well is very

crucial for a student.

6. Communicates high expectations: High expectations of teachers and

institutions result in extra efforts of students towards learning. Students

become well motivated, willingly exert themselves in learning to attain high

achievement rate.

He further suggests some principles to enhance teaching learning outcomes:

1. Seize the moment: For an effective teaching it is necessary that it occur in

quick response to a need the learner feels. When a student asks something he

is ready to learn. It is the responsibility of a teacher to facilitate the student

with required knowledge as soon as possible.

2. Involve student in planning: Just presenting information to the class does

not ensure learning. For learning to occur it is necessary to involve the student

in identifying his learning needs and outcomes, in selecting teaching

approaches and resources best suited for direct involvement of student. To

improve learning, give the student a chance to test his ideas, to take risks and

to be creative.

3. Begin with what the student knows: Teacher should be well aware with the

previous knowledge of students before starting a new lesson because the

learning multiplies quickly when it is based on what the student already

knows.
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4. Move from simple to complex: Student feels pleasure in learning, if he first

got control on simple concepts and then applies his knowledge to more

complex ones. A careful assessment is necessary at this stage as complexity of

concept varies from person to person.

5. Accommodate the student’s preferred learning style: Just like different

teaching styles, there are also different learning styles which vary from student

to student. Some are visual learners who gain best by seeing or reading, there

are others who learn more conveniently by listening called audio learners.

There are still others who like to learn by doing (called as) psychomotor

learners. Learning of a student depends not only on intelligence and prior

education but also on his favorite learning style. Teacher can improve his

teaching by identifying the learning style of different students and by giving

provisions to them in selecting appropriate teaching tools such as printed

materials, illustrations, videotapes, equipments etc.

6. Sort goals by learning domain: Cognitive domain, psychomotor domain and

affective domain are three major domains which determine learning behaviors

of child. Cognitive domain involves intellectual abilities. The psychomotor

domain copes with physical or motor skills. The affective domain deals with

expression of feeling about attitudes, interests and values. Most of the learning

involves the above three domains. Teacher should merge the knowledge of

preferred learning style of student with the knowledge of learning domains in

order to achieve intended behavioral changes.

7. Make material meaningful: To attain high learning rate teaching material

should be relevant to real life situations of student. Learning will be easier if

material is more meaningful to the student.
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8. Allow immediate application of knowledge: The student should be offered a

chance to apply his new knowledge and skills to solve real life problems.

These fortify learning and build confidence.

9. Plan for periodic rests: When instructions are lengthy and complex, students

feel burden and unwilling to listen more. Under these conditions they should

be invigorate by some way after regular intervals.

10. Tell your students how they are progressing: Positive feedback to the

students; develop in them feeling of attainment and motivation towards

learning. When students are informed about their progress, this encourages

them to work hard and helps to recover their weaknesses.

11. Reward desired learning with praise Praising desired outcomes increases

retention rate of learning (Mishra, 2007).

Hick and Alsop (2003) have identified seven teaching activities that may be useful

in science teaching.

 Use effective questions to promote understanding and strengthen

conceptual framework among students.

 Breakdown complex scientific concepts in to understandable steps and

make use of concrete models to explain abstract ideas.

 Plan meaningful activities to develop scientific concepts and practical

skills.

 Encourage students to apply their mathematical knowledge and skills to

science.

 Promote effective skill of communication among students through concise

written and oral presentations. At this stage, encourage them to use graphs

and tables to explain scientific concepts and ideas.
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 Promote a debate on sensitive issues of science; allow discussions in small

groups so that students can share their opinion on novel science topics.

According to National Academy of Science 1996 students’ learning and

understanding of science is much influenced by actions of teachers, how they are

taught and their relationships with teacher and other students. One of the major roles

of teacher in teaching learning process is the selection of effective instructional

strategies. His varying behavior in this regard, influences directly or indirectly on the

learning process. He should adapt the suitable subject matter to meet the needs and

interests of each individual and at the next step make proper arrangement of a rich

media. These arrangements include books, lecture notes, audio visual aids, homework

assignments, class discussions, and laboratory experiences (pandey & Sharma, 2007).

Iqbal (2011) has stressed on students’ development, for understanding of

scientific phenomenon rather than to focus on factual knowledge and cramming of

information. Yadav (1993) has stated that there is no particular way to teach science

at secondary school level but due to new educational trends, modification in aims and

objectives, more stress on problem solving and inquiry; trends towards cooperative

learning and growth of information technology during last two decades has brought

change in the methodology of teaching science.

Martin et al. (1994) were of view that multiple teaching methods are useful for

children to teach science; students should be given maximum opportunities to hand on

learning activities as children receive intrinsic reward from personal discoveries.

Guided discovery and learning cycles are important teaching methods. Mostly,

following methods are used to teach science subjects.
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2.16.2 Teaching Physics

In comparison to other sciences, Physics undergoes to changes more often. In

accordance with the new discoveries and inventions, the entire contents of Physics

textbooks of developed countries are changed in every decade. This changes the

teaching method as well. A textbook must have a connection with past, modified with

demands of present time and fulfills the future requirements.

The philosophy of science and phenomenon of science teaching itself suggests

what science contents should be offered to the students and how they should be

presented. It helps to determine related contents, selection of problems to be solved,

balance between experiment and theory, the choice of teaching methodology and the

nature of laboratory work. Modern physics teaching is focused on changing from

teacher –centered approach to a student centered approach. The new approach

encourages active learning and is helpful in developing a deep level of understanding

of the contents. It promotes among students self learning skills; team work, problem

solving skills and power of communication. He suggests that problem based learning;

concept mapping and model centered learning are suitable for teaching physics.

According to him problem solving approach develops high order thinking, rich

practical skills, and active participation of students in real life problems. In this type

of learning, problem acts as the context and driving force for the learning that

encourages the student to solve problems. The learner either individually or working

in groups analyze relevant information obtained from different sources, think

critically, discuss the results with others and in this process he tends to focus on

learning process (Dayal et al., 2007)

According to Nelson (2006), teaching physics has been passing through

evolutionary changes consisting of four generations. First generation was a traditional
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approach in which teacher was main source of knowledge, rely on textbook and

lecture method to deliver knowledge to the students. Students were passive learners

and they mostly used to copy the notes given by teacher. Practical consisted of

cookbook laboratory activities. In second generation there was a shift from teacher-

centered to student-centered approach. Need of teachers’ training was felt to adopt

constructivist approach to teach in science classes. Generation three emerged by

including technology for collecting and analyzing data to develop cognitive

understanding of science concepts.

Third generation makes maximum use of instructional material and latest

equipment to support constructivist approach and formative assessment technique to

guide the student. Fourth generation uses collaborative learning approach which

encourages teachers and students communities to actively interact by sharing

experiences, asking one another for information, evaluating one another’s ideas and

monitoring one another’s work. All these changing trends demand for a

comprehensive training program for physics teachers. Therefore, effective science

teaching should include development of skills and methods for learners to understand

scientific inquiry, conceptual understanding of topic, use of activities to collect and

analyze scientific data, strategies to promote constructivist learning and cooperative

learning among students.

According to American Association of Physics Teachers (AAPT) (2009), the

most important role of science teacher is to help the students understand set of

information and process of scientific investigation. He should lead the students truly

to comprehend the science concept through the use of scientific inquiry. The teacher

should use variety of instructional approaches to prepare lessons. He keeps in mind
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educational objectives to be achieved and design suitable ways to achieve these set of

objectives and means of assessing whether the targets are attained.

To ensure students learning and understanding teacher may use variety of

instructional approaches such as inquiry, demonstrations, laboratory practices, book

reading, class discussions, problem-solving strategy, cooperative learning,

questioning, peer instruction or just lecturing. Teacher should understand, tackle and

resolve the difficulties faced by students in order to form logically acceptable

explanations.

Science teacher should be familiar and capable to use the technology in

science teaching, he should use appropriate instructional strategy such as interactive

demonstrations, inquiry learning, discovery lessons, hypothetical inquiry, laboratory

instruction to help the students think critically, assessing at their own to reach the

truth. Teacher should use formative and summative evaluation techniques for

continuous and effective assessment of students’ learning .He should fortify the

learning process by providing proper feedback where necessary. Class teacher should

know the psyche of his students, how they learn, how to make class environment;

student centered, knowledge centered and supportive for students.

Dinescu, Dinica and Miron (2010) concluded that efficiency of secondary

school student in physics can be increase greatly by using active participation and

interactive strategies incorporated with some adequate teaching method. Nayak

(2004) has described five steps to teach physics

 Discover prior knowledge and concepts of students.

 Remove misconceptions and help the students to develop a rich concept based

structure of knowledge.

 Extending analyzing and reasoning skills
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 Developing problem solving skills.

 Developing deep understanding of physical situation and broaden the ability to

use knowledge of physics to analyze new situation to make solution.

2.16.3 Teaching Chemistry

Killen (2003) has suggested direct instruction method to teach chemistry due

to following advantages: direct instruction is an effective way to introduce a new

topic giving a broad overview defining concept; it interrelates different parts of

subject to develop a foundational knowledge of student. In direct instruction

sequencing of lesson, time for instructional activities is under the control of teacher,

he can emphasize and monitor academic achievements and provide feedback.

Teacher can make his instruction worthy by creating classroom environment

that promotes learning, organizing and explaining contents according to students’

ability, helping students become independent learner and reflecting critically are the

key aspects to encourage academic achievements. Killen further recommended

following points to be kept in mind to teach chemistry:

 Make clear what you want to teach.

 Decide learning outcomes you want to achieve.

 Select and organize the content in appropriate sequence along with suitable

examples from daily life to achieve learning outcomes.

 Decide a suitable teaching strategy to engage the students in learning

activities.

 Select appropriate assessment plan to evaluate learning outcomes.

Bostrom (2008) made an interesting discovery that narratives from live

experiences can be used to make abstract chemistry concepts more meaningful to the

students. This approach can be helpful in explaining abstract science concepts and
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should be used in curriculum development process. Pandey (2003) is of view that it is

no less certain that chemistry knowledge is of prime importance at secondary level.

An understanding of basic process of respiration, nutrition, excretion in animals and

plants cannot be understood without the knowledge of chemistry.

The importance of chemistry at secondary school level becomes more important

because due to difficulty of dealing with theory there has been a tendency to restrict

amount of chemistry studies in the early years. This difficulty also exists at secondary

level too that most of the theories found in chemistry could not be proved at this level.

So, in order to teach chemistry at secondary level a complete experimental treatment

is not easy to devise. Shankar (2007) has suggested following points to enhance

students’ achievements, by making case examples meaningful to the pupils,

application of core concept to the real life situations, active learning rather than

passive listening, psychological motivation, application of feedback for the

improvement, repetition of particular activity; all these play an important role in

making science effective and interesting.

2.16.4 Teaching Biology

Biology is the science which not only widens knowledge and understanding of

natural world but also improves sensitivity, enjoyment and apprehension about natural

world. A variety of teaching /learning situations can be developed in such a study.

Where zoos or natural reserves, are available that can allow students to develop

enjoyment of animals, awareness of issues of conservation, scientific skills and

understanding. Therefore, a visit to a zoo, botanical gardens, public parks, school

garden, aquaria or nature reserve, linked to the school work can be used to develop

skill of observation, hypothesizing and inferring as well as group discussion (Dayal et

al., 2007).
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According to Agarwal (2001) Biology is an extensive subject and consists of a

variety of major principles which are the real stuff of biology. If a student does not

understand these principles, he could never understand Biology and its relation with

other science subjects. Agarwal has devised some basic rules to make biology

teaching more effective. To him, biology teaching must be practically concerned with

living things, life activities and processes going on in living organisms. Pupil at every

stage should actively participate; remain busy with organisms in real life situations

rather being merely inactive recipient of verbal instruction dealing with dead

specimens and their structural diagrams.

Biology teaching must relate its contents with other science disciplines like

health education, physics and chemistry, gardening and home science. In addition, it

must stress upon fundamental unity of the living world and their interdependence.

Pandey (2003) is of the view that various aids are necessarily required to teach

biology at secondary school level to carry out observation and experiment. The

selection, collection and display of these aids are equally important that require

intense care and passion from both teacher and students. This collection should

contain purposeful specimens of living and non living things. Such material requires

its proper use, intense care, frequent replacement and discrimination in their

collection. One of the difficulties in Biology teaching is that life is a continuous

process, isolated lessons cannot help the student to understand the development,

growth and habits of animals and plants.

Another problem is that considerably long time is required to observe the

developmental change. Daya et al. (2007) has critically examined that according to

Piaget theory experimentation is the basis for cogitative development among the

students but in case of biology due to non availability of sufficient time, it is
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impossible to apply traditional methods of experimentation and observation as used in

physics, chemistry and other science subjects.

Agarwal (2001) has pointed out another difficulty in biology teaching

“Evolution, the major unifying principle in biology, presents many problems,

particularly to the pupil. It rest upon a mass of detailed evidence of many kinds, but

the pupil has only a limited knowledge. It demands an appreciation of time scales,

knowledge of past life forms some understanding of geological sequence and a

realization of the cumulative effect of minute changes continued through geological

time”. He indicates the following difficulties regarding to teaching of biology:

1. “Members of staff are probably less well equipped for teaching biology than other

science subjects.

2. In case of biology it is difficult to draw up a detailed scheme for the academic

year.

3. The subject is mostly concerns with living things, whose appearance and reactions

cannot be made to conform to the exigencies of a time table.

4. Science must be founded on observation but fresh specimens are not available.

5. It is very difficult to keep animals out of their environment and looking after

them.

6. Since life is a continuous and every vital function is bound up with the rest, it is

difficult to know how or where to begin.

7. If the children have no elementary knowledge of physics and chemistry, it creates

difficulty for a biology teacher to teach biology.

8. Biology gives knowledge of different organs and their functions and leads to an

understanding of how they work together to produce a harmonious whole. This

understanding is the aim of biology teaching and is only reached as a result of
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observation and reasoning. It is a great mistake to start giving children

generalizations; these ought to be formed as a result of individual observation”.

According to Agarwal (2001) Biological education must be practical and social.

These two points are complementary to each other; provide guidance to the teacher in

the development and implementation of syllabus. He further suggested that Biology

should be taught mainly as a practical subject but when treated as a theoretical subject

it adversely affects students’ understanding and training skill. It means that Biology

can never be studied successfully within four walls and Biology teachers should take

interest in collecting ‘specimens’ rather to purchase from dealer because in this way

he can also observe natural setting which gives reality and inspiration to his work. He

emphasizes a school garden which can serve as a basis for much biological work. He

also suggests that every effort should be made to do as much outdoor work as

possible.

2.16.5 Teaching Mathematics

In early years of life children compare quantities, discover patterns and

struggle to solve problems relevant to the real life situations. Mathematics helps them

to understand logically the world around and to create a substantial foundation for

their success in the school. In elementary and middle school not only the

mathematical understanding and skill of the students is required but also the

understanding of science. In high school, mathematical expertise, not only impart

success to students in the course work but also offer gateway to technological literacy

and higher education.

Mathematics is essential for effective education as it involves the ability to

calculate, to estimate, to analyze and to reason logically. Problem solving in

mathematics leads to selection and application of variety of skills including
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interpretation of data, discovery of patterns and communication of thoughts. It is

helpful in preparing individuals for adult life and wide range of carrier opportunities.

It not only assists the study of other subjects but also foster self-competence, logical

thinking, power of determination, self-management, imagination and flexibility.

Amir et al. (2010) have described that the mathematics curriculum reform,

including Pakistan, strongly recommended problem solving approaches to school

mathematics. The success of curriculum depends largely on individual teachers

changing their approach to the teaching of mathematics. Ibrahim and Othman (2010)

indicated that there is significant difference in performance of secondary school

mathematics student of Singapore and Malaysia. The dominance of Singapore student

in mathematics attributed to its curriculum which focuses only on few key concepts

for each year of school; it laid emphasis on thinking skills through each step of

problem rather direct application of formula. Students are taught to think actively,

applying problem solving skill, reasoning skill to the real life problems.

Govt. of Pakistan (2007) has identified that contrary to traditional teaching

methods, teaching mathematics involves listening to the students, recognizing their

level of thinking, setting a task and examining reflection of task how students create

meaning. The primary task for mathematics teacher is to assist students’ cognitive

reconstruction and conceptual reorganization through meaningful interactions of

mathematical tasks that promotes discussion and cooperation among students for

conceptual understanding.

In mathematic teaching teachers’ role shifts from dispensing information to

planning investigative tasks that support cooperative learning, rational understanding

and creativity. Dayal et al. (2007) have concluded that many reformers and reformed

curricula called for new teaching practice, urging less dependence on teacher
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exposition, whole-class recitations and increased dependence on small group work.

They have also emphasized on maintaining a focus on substantial mathematics while

also fostering communication and collaboration in group work.

Kaur (2008) concluded that students’ self assessment, teachers’ demonstration

procedures, review of prior knowledge, feedback and close monitoring of their

students are helpful to attain high achievements in mathematics class. According to

Dayal et al. (2007) Quality mathematics teaching necessitates, equality, sustain

efforts, high expectation and strong support for all students. An effective teacher

should understand what students already know and what need to learn in order to

achieve intended standard. He should provide knowledge, challenging and supporting

to the students to learn mathematics with understanding, generating comprehension

from self experience and previous knowledge. Use of technology plays a key role in

teaching-learning mathematics and it should be used to enhance students’ learning.

According to Dayal et al. (2007) during mathematics teaching teacher should

keep in mind following measures:

 Cultivate and extend students’ interest by planning variety of experiences.

 Use student’s individual interests and learning styles to flourish, confidence

and competence in mathematics.

 Base his teaching on concept-development, reasoning and problem solving.

 Use those teaching practices which strengthen representing, communicating

and connecting mathematical ideas to other subjects.

 Make sure that mathematical curriculum is logical and companionable with

known interactions and sequences of important mathematical ideas.

 Make available for students deep and sustained interaction with key

mathematical ideas.
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 Make use of everyday activities to promote mathematical ideas. The

mathematical experiences should be arranged in logical sequence which

encourages students to move forward improving mathematical knowledge in

depth and focus on concept development.

 Provide support, sufficient time and material to engage students to explore and

manipulate mathematical ideas with keen interest.

 Use variety of teaching strategies and experiences to introduce mathematical

concepts, methods and mathematical language.

 Identify students’ weaknesses through continuous assessment and provide

feedback where necessary.

 Improve his/her professional competency to teach mathematics effectively.

 Share his/her ideas with fellow teachers and experts to develop high quality,

mathematics teaching standards, curriculum development skills and

assessment procedures.

 Explore resources necessary to overcome the barriers to young students’

mathematics proficiency at classroom and institutional level.

Goos, Galbraith and Renshaw (2004) noted that classroom social interactions are

helpful to improve secondary school students’ mathematical understanding that lead

to mutual construction of mathematical knowledge and extend their mathematical

thinking. They have suggested several measures to enhance these interactions and

consequently mathematical understanding.

 Mathematical thinking is an act of sense-making and rests on the process of

specializing, generalizing, conjecturing and justifying.

 The processes of mathematic enquiry are accompanied by habits of individual

reflection and self monitoring.
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 Mathematical thinking develops through teacher scaffolding of process of

inquiry.

 Mathematical thinking can be generated and tested by students’ thought

participation in equal-status peer partnership.

 Interviewing of familiar and formal knowledge helps to adopt the conventions

of mathematical communication.

 Students learn mathematics by making sense of it for themselves.

 Communication between students should be encouraged so they can learn

from each other, sharpen their understanding, and practice using the specialist

language of mathematics.

 Teacher should use problem solving as a model to teach mathematics and

encourage the students to go through the process.

Morgan (2004) concluded that diagrams are helpful in teaching-learning

mathematics. These are valuable for teachers when used in demonstrations and in case

of students diagrams are seen to be helpful in solving particular type of mathematical

problems. According to National Commission on Writing in America’s Schools and

Colleges (2003), writing in solving mathematical problems has long term positive

effects. It can not only help students to organize their understanding towards

mathematics and to demonstrate what they know but also helps them understand what

they know. At its best writing is learning. A report issued by National Commission on

writing in America’s schools and colleges emphasizes the importance of writing as a

learning tool in all subject areas.

Lumb (1987) indicated six aspects that should be kept in mind for effective

mathematics teaching. These are exposition, discussion, consolidation and practice,

problem solving, investigational work and practical work. He suggests that
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mathematics teacher should present mathematics in an interesting and enjoyable

manner; allow students to be actively engaged in learning process both at individual

and group level, create sense of achievement in learning mathematics and encourage

favorable attitudes, aid the children in their understanding and mastery of basic

concepts and help them to use these basic concepts progressively on more

sophisticated stages of mathematics, revise, practice, consolidate and develop deeper

understanding of the concepts, make connections between mathematics and other

science disciplines to encourage the utilization of mathematics to real life situations,

encourage students to communicate symbolically and verbally with other students and

teacher to develop a cooperative learning environment.

Battista (1999) criticizes that traditional methods of teaching mathematics are

unproductive due to which; students’ school mathematics is not more than sequence

of memorizing facts and procedures. As a result, these methods often fail to promote

mathematical reasoning and problem solving skills among students.

2.17 Practical work in Science Teaching

Practical work helps to encourage accurate observation, measurement,

calculations, record using apparatus and measuring instruments. Practical work is

helpful to clarify the theoretical facts that improve comprehensiveness of scientific

concepts. It enhances rational, logical and manipulative skills of students. Laboratory

work arouses and maintains interest, curiosity, motivation and is used to verify facts

and principles. Practical work encourages critical thinking and problem solving skill

among the students by allowing them to apply their scientific knowledge to the

natural phenomenon.

According to Dayal et al. (2007) laboratory work can be used for development

of concepts and to encourage problem solving skill. The organization of laboratory
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work should be based on the objectives of curriculum and it should be planed to

illustrate ideas, concepts and to expose theoretical ideas to experimental testing.

Laboratory work should provide opportunity to make careful observations, safe

experimentation, deducing results, interpreting the data, devise experiments, team

working, presenting data, time management and true approach in scientific

phenomenon. Iqbal (2011) is of view that inquiry approach and discovery method

during practical work help students to develop scientific attitude and enable them to

enjoy the pleasure of discovery.

Hicks (2003) argued that practical work in school laboratory promotes science

learning in three dimensions; cognitive, affective and skill. According to him,

practical work enhances the understanding of theories, abstract concepts of science; it

helps to generate interest and motivation in science subjects as some teachers argue

that practical work makes the students excited about science and things become easier

to understand and remember for them; practical work is also helpful to develop skills

such as hypothesizing, inferring, observation, and investigation. According to him

practical work should be managed in such a way that each and every student has an

opportunity to use the apparatus, an activity should not be overloaded by too many

skills and students’ assessment should be based on their manipulative ability not on

the paperwork. Bennett (2003) has pointed out following purposes of school

laboratory

 For developing laboratory skills.

 For enhancing the learning of science knowledge.

 For gaining insight in to scientific method.

 For promoting problem solving skills.

 For developing scientific attitude.
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 For motivating pupils.

Watson (2000) indicated important aims of practical work as:

 To promote precise observation, measurements and explanation.

 To encourage a scientific method of thinking.

 To make scientific experiences more real.

 To improve understanding of scientific ideas.

 To arouse and maintain students’ interest.

Parkinson (1994) described following reasons to emphasize practical work:

1. To motivate students to continue science and to keep them interested.

2. To create precise observation and manipulation skills.

3. To promote logical thinking among students.

4. To provide an opportunity for pupils to develop communication skills and to

learn through group discussion.

5. To help students to understand and accept the theory.

6. To promote team work among students.

Parkinson (1994) has described following purposes for secondary school practical

work. According to him the nature of the type of practical work tasks undertaken in

schools varies from classroom to classroom however it falls in to following four

categories.

a. Learning basic practical skills: Some science teachers think that it is necessary

for the students to learn some basic practical skills like handling of apparatus, use

of Bunsen burner, use of measuring instruments before carrying out the whole

experiment while majority of others are of the view that this is not necessary.

b. Illustrating a theory or concept: This approach is based on the belief that

illustrations help the students in understanding of science concepts. It may be true
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in some cases but not in all situations particularly when experiment does not give

desired results or results are not very clear. However, this technique can be helpful

to increase motivation and curiosity of students in the class.

c. Proving a theory: This approach require that students think like a scientist,

generate correct scientific answer by carrying out experiments. Students are given

practical tasks in the form of work sheet, using these instructions students carry

out multi-step procedures with a little help of the teachers. This approach does

not fulfill the real requirements of inquiry as the students have to follow a set of

instructions in order to reach at pre determined result.

d. Investigative work: Investigation or exploration is a new approach of practical

work. There are three phases of such practical activity; planning, implementing

and concluding. It differs from above three approaches in a number of ways, it

mentally engages the students more than just carrying out an experiment; it

requires the students to plan their own experiment, evaluate their experiments,

suggest improvements and question their own understanding of scientific

phenomenon .

Malik (1997) has quoted that a person learns an average of 11% by hearing and

13% by seeing. The redetection rate of this learning also varies. An average person

can recall only 10%of what he learns through hearing, 65% of both audio and visual

mean and 90% when apply this knowledge to real life situations( by doing). Many

researches support this concept that achievement rate of science objectives in

laboratory is far greater than in the classroom. In laboratory, children remain busy in

activities observing and concluding results.

According to Hicks (2003), practical work in secondary school science has been

greatly influenced by Nuffield Science Teaching Projects which aims to make
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students ‘scientists’ as they work in their science lessons. The theory behind this

approach was that, if students are allowed to make proper observation of selected

experiments and processes they will be able to infer and conclude scientific theories

and laws by themselves.

Wellington (2000) has a same vision that in science curricula psychomotor skill

should be given proper weightage and laboratory centered activities should occupy

the central place in the science curriculum. Personal involvement of student in the

practical work increases his understanding to the concept. This requires provision of

low cost apparatus so that each student in the class can perform his own experiments.

An urgent need in this regard is to emphasis on variety of experiments facilitated by a

wide range of apparatus rather than to traditional work on routine measurements

(Ravi, 2000).

Effective science teaching requires a laboratory-centered student-active classroom

where students remain actively involved in experiments on daily basis to harvest

benefits of laboratory. This cannot occur in spotless classrooms where desks are

permanently in straight rows (Dayal et al., 2007).

According to Gupta (1995) laboratory work creates interest for science and

research among students; prepare them for higher studies and to adopt science as

career in future life. It develops habit of self learning, skill of handling science

equipments, habit of reasoning and clear understanding of scientific concepts. It

improves sense of observation, reasoning, critical thinking, ability of decision making

and to arrive at conclusions.

In spite of all these advantages, laboratory work has some weak points as well. It

takes much time to perform an experiment and to arrive at conclusion and some

practical tasks could not be performed in school laboratory particularly biology



163

practical. It is very difficult to handle a class in laboratory especially a large class. It is

a costly method and also has safety risks. He emphasizes on students’ preparation for

practical work to enhance their perception about the laboratory work utilizing

previous knowledge to avoid cook book recipes (Gupta, 1995).

Johnstone (1998) has suggested that teacher should provide an opportunity for the

students to plan a strategy to draw conclusions from experimental data. To enhance

students’ learning teacher should arrange discussion at the end of each experiment so

that, students can think independently and apply their knowledge in order to reach at

results. Agarwal (2001), Meyer (1983) and Wadhwa (2001) were of same view that in

science teaching practical work should go hand in hand with theoretical work. When a

class is doing theoretical work of a particular science subject it should do practical

work too in the same subject relevant to the topic that has taught in the class.

Bennett (2003) has suggested that teacher should keep in mind the objectives of

each activity during practical work. During practical work teacher should stress the

students to gain experience from the activity and remain investigative. Sufficient time

should be allowed for discussion at the end of each activity to draw conclusions. A

high order practical work demands from the students to plan their own experiments

and carry out their own investigations with a little help of the teacher.

Henderson (2007) has observed that the teaching of science at schools has lost its

meanings. The main focus of students at school is to learn large number of facts to

pass through the examination and a very little attention is given to understand theories

and principles. It is believed that experiments sharpen students’ power of observation,

develop curiosity and encourage questioning but a little importance is given to the

practical work.
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According to Dayal et al. (2007) students actively participate in practical work but

are not given an opportunity to explore their own curiosity or a chance to apply prior

knowledge. This occurs because students are instructed to follow the directions where

they learn procedures instead of gaining a true understanding of true scientific

process. Practical notebooks are “cookbooks” exercises that require very little

reflection or inquiry on the part of student. This traditional laboratory work can

become repetitive and routine for many students. Teachers motivate their students for

the laboratory work in order to arouse interest, curiosity and creativity but fail to

achieve the goal because most of the laboratories being used are confirmatory rather

than investigative. Traditional laboratories offer opportunity for the students to learn

facts, but they are not designed to promote scientific thinking.

An effective curriculum should engage the students’ minds instead keep them

busy physically. Laboratory work should allow the students to investigate and solve

problems on their own. One of the problems concerning the practical work at school

laboratory is that philosophically testing a theory using school practical work is totally

inconsistent, since the outcome is certain by the very nature of theory being tested.

Students are mostly given the wrong impression by the teachers who act as if they are

testing a theory, when in reality they are demonstrating the concept.

Larkin (1994) indicate that lack of teachers’ confidence about scientific ideas,

competency in training and experience are major reasons for poor practical work in

schools.

In Pakistan almost all science teachers favor the practical work in science

teaching but in many cases this does not happen. The reasons indicated by science

teachers include lack of facilities, large class size and time pressure due to overloaded

curriculum. At secondary level in Pakistan, 25% of total time is allocated to practical
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work and an examination in practical work in many science subjects is compulsory

part of annual examination weighing 15% marks (Ministry of Education, 2008).

Govt. of Pakistan (2006) has acknowledged that facts, concepts and their

explanations given in science course must instill that science is based on observation

and experimentation. An investigative approach to the practical work is necessary and

independent use of apparatus promotes manipulative investigative skill, creativity;

reflects the student’s mastery over scientific principal involved.

Pandey (2003) has criticized the existing approach used for practical work in

schools. According to him experiment means a trial or process to discover something

previously unknown and this hardly describes what normally takes place in school

laboratory. As both the teacher and the students already know the expected result of

the experiment they are going to perform. These practical exercises are essential but

they do not possess vital features of innovative work. This type of practical work does

not demand from a student to formulate a hypothesis, plan of investigation, process of

trial and error to reach at the result hence fail to promote curiosity, critical thinking

and finally the ultimate satisfaction.

Nayak (2004) concluded that cookbook labs may be helpful for promoting

some experimental skills and data analyzing practices but not satiable for developing

inquiry skills. Iqbal (2011) has criticized that the examination in practical are so

arranged that a student does not need to show any actual performance during

examination to pass through rather he only answers the questions or makes the sketch

of the required diagram. According to him, in most of the secondary schools

laboratory building and science apparatus are practically not existent while in other

schools experiments are carried out simply to verify the facts already known. This
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method of traditional experimentation does not develop creativity and original

thinking among students.

Many science teachers also have accepted the importance of practical work.

They believe that student should have first-hand experience in laboratory in order to

acquire skills in handling apparatus, to measure, to observe, to illustrate concepts and

principles. Much practical work is hopeless in helping students to understand the

concepts and theories of science. It is unscientific in the sense that it is different from

actual science activity. Unfortunately practical work does not exist more than this and

few opportunities were provided for the students to conduct challenging investigations

(Parkinson, 1994).

The possible reasons for teachers, not using labs on regular basis as described

by Dayal et al. (2007) are:

 High cost.

 Teachers’ belief that laboratory work does not make any difference in

students understanding.

 Limited supply and access to equipments.

 Expenses associated with the proper maintenance of laboratory.

 Most of laboratories that are performed are typically confirmatory (that

require students to follow predetermined plan to verify the concept) rather

than investigative (students plan their own experiments and procedures to

verify the fact) which can lead to boredom or frustration.

 Goals of much laboratory work remain unclear to students.

 Student and teacher perceptions of the purpose and effectiveness of the labs

are often inconsistent.
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2.18 Problems of Science at SSC Level in Pakistan

By tradition, education has been regarded as social responsibility but due to its

indispensable role in rapid economic and social progress educational development has

become a major task for any government. It is seen that those countries have made

rapid progress which devote a great deal of attention to education, training and

research but in spite of our all efforts, we could not achieve the desired results from

our science education. The possible reason for this failure is that science is being

taught just as history and teachers often pay no attention to the actual procedure of

science teaching. Another reason for this tragedy is insufficient laboratory facilities

and shortage of competent science teachers at secondary level.

It is clear from five year plans that funds released for education were

inadequate and we could not achieve educational targets in any of the five year plan.

As a result, education and especially secondary education suffers non availability of

required laboratory facilities, necessary equipments, qualified science teachers

particularly female science teachers, proper library facilities, audio-visual aids and

proper building and even sitting arrangement. Even if some funds were released for

purchase of scientific equipments, those were insufficient for the purpose. More over

there was no quality control over these purchases. Students can only see the science

laboratories but never allowed to carry out the experiments due to shortage of

apparatus or required chemicals.

In Pakistan the secondary education is the most defective phase in educational

system that necessitates a detailed analysis and complete reorientation. Louis (1987)

has suggested three reasons for this failure; Firstly, the government is not investing

enough resources according to increase in population and therefore in the demand for

education. Secondly, the quality of teachers is poor. Thirdly, society is indifferent to
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intellectual pursuits and is interested in education only as a screening device for the

limited job opportunities.

He further explains that Pakistan is still following lord McCaulay’s system of

education which was established to produce low order man power to run their offices

because neither the curriculum nor the school organization and the plant facilities

could change the emphasis from the theoretical to the practical and from the

imaginary to the applied. The working group emphasizes the production of second

level workers who form the backbone of the democracy.

As described by Agarwal (2001), in most of the schools the whole education

system revolves around the textbooks. Although, Text books provide bulk of

knowledge to the children for a particular subject in a brief way and children get a lot

of knowledge from textbooks yet they provide a little understanding about facts and

principles.

Komatsu (2009) identified that local education administration in Pakistan is

problematic issue which may considerably hinder efficient and effective delivery of

education. Bush et al. (2010) identifies flaws in school management, decisions taken

by school leaders regarding teaching and learning process are often inadequate and

Management is mostly failed to compensate the social and educational problems

faced by learners and their communities. Arunatilake and Jayawardena (2010)

identified that qualified principals, proper monitoring system, adequate physical and

human resources are important factors for successful education management at school

level.

Govt. of Pakistan (2006) has clearly acknowledged the evidences from most

Pakistani classrooms showing that teachers transmit textbook facts to the students

who are expected to learn by heart these facts and regurgitate in examination. This
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practice has become so embedded because teachers have themselves, as student,

learned in this way. Teachers have a strong belief that teaching a class having large

number of students by lecture and assessing students’ ability by memorizing facts is a

key to success in the examination. Main emphasis on public examinations by teachers

has led the main focus of teaching to prepare the students to pass through

examination. Due to less significance in public examination practical work is often

sacrificed. Classroom teaching turns out to be largely teacher-centered. Thus,

development of thinking skills is overlooked.

Practical work is often conducted in groups rather than individually. Students

find some topics difficult to learn as they involve concepts and calculations to

understand which leads to ineffective teaching and frustration among students. Use of

low cognitive level questions in most examinations, repetition of same questions

again and again, lack of practice of inquiry and discovery approach in classroom and

shortage of science teachers are possible reasons of substandard quality of education.

Memon (2007) identified various problems which are possible barriers in the

way of educational development in Pakistan; these include financial crisis, irrelevancy

of curriculum with social needs, narrow vision of public sector towards education,

shortage of competent teachers, inadequate laboratory and library facilities, low

enrolment of students in science classes, ailing examination system and lack of

research. Keith and Levin (2010) have indicated that participation in secondary

education is less than 50% 0f all school age children in India which is far less than

other developing countries. The possible reason for this low participation rate is the

cost to households. Huge infrastructure needs and difficulties related with increasing

teacher supply and deployment are major state concerns to fill the gap. Today,

Pakistan is also facing the same problem.
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Naseer-ud-din, Iqbal, Khaleeq & Rehman (2010) identified following

problems to teach science at secondary level in Pakistan:

 Deficiency of science apparatus in school laboratory.

 Substandard of laboratory apparatus which is not workable.

 Unavailability of separate laboratory for Physics, Chemistry and Biology.

 Improper time allocation for practical work in school timetable.

 Deficiency of competent science teachers.

 Shortage of books particularly science books.

 Overcrowded classrooms.

 Deficiency of audio visual aids.

 Lack of trend to use audio visual aids in classroom.

One of the major problems of science is the poor assessment standards. The

examinations which are the only criteria for student assessment have failed to assess

diversified educational outcomes and are promoting rote memorization among

students. Examinations not only focus on a narrow range of cognitive skills but ignore

wide range of practical skills. Ajibola (2008) has critically examined that practical

application of knowledge is necessary for skill development.

Shankar (2007) is of the view that written examinations do not meet the criteria

for real assessment of students’ performance in science, he recommend that teacher

should create real activities for measuring students’ performance, each item of these

activities resemble a question that can measure a variety of learning outcomes such as

application of biology to realistic problem, data analysis, cause and effect analysis,

creative thinking and problem solving. This can convey the students that they are

learning valued skills and also help to focus educational measurements to intended
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outcomes. Another aspect may be the low literacy rate particularly in females, as

mothers’ education level counts in quality education.

Faize and Dahar (2011) concluded that education level of mother contributed a lot

on the academic performance of secondary school science students and science

students having literate mothers performed significantly better than students having

uneducated mothers. Poor literacy rate in Pakistan falls below 60% while, the female

literacy rate is even more miserable that is also a possible hurdle to teach science at

secondary level in Pakistan.

2.19 Review of Related Studies

Fouzia (1999) conducted a study on the topic “Effectiveness of Teaching

Mathematics through Inductive Deductive Method Vs Lecture Method at Secondary

Level in Federal Government School for Girls, Rawalpindi”. The main objective of this

study was to identify the effectiveness of lecture method and inductive deductive methods

of teaching mathematics at secondary level. Students were divided in two groups;

control group and experimental group of nearly equal capabilities. The uniformity of

two groups was achieved on the bases of pre-test scores. Experimental group was

taught through inductive deductive method while control group was taught by lecture

method. Post-test was given to both groups after treatment. Data was analyzed and

interpreted in the light of objectives of the study. Relevance was determined by

applying t-test at significance rate of 0.05.

The study concluded that inductive deductive method of teaching was more

effective method as compared to lecture method while teaching mathematics. The

inductive deductive method also found to be improving students interest in mathematics.

Gibson (2001) carried out a study to determine needs for the teachers to

prepare their students for the state level and prepare them to get through nationally
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standardized tests. The main objectives of the study were to focus on science teachers,

how they developed perceptions of students’ understanding in their classroom and

why they apply appraisal and instructional approaches to enable their students in

developing conceptual understanding, to find out what was taught and the actual

strategy the teachers used to develop those perceptions.

Qualitative and interpretative case study method is used to reach at the results.

Five different classrooms were observed for fifty hours at each classroom.

Explanatory case studies of five teachers have been collected from one school district

to illustrate how they teach for understanding in spite of the pressure of conforming to

the National Science Education System and also preparing the students to succeed in

the systematized multiple-choice achievement tests. Discussions were made after

formal data collection phase of each teacher. These case studies are formulated to

assess the mutual grounds and schemes about teaching for understanding. The

teachers in the study utilized various instructional and assessment techniques, the

choice of which made a difference in the extent of understanding on the part of their

students. The decisions of these teachers were often affected also by the

understanding of their science concepts and notions about how students learnt.

These teachers preferably used informal knowledge of students when teaching

about understanding of statistical tests. Even though they have to face the pressure of

how to assess for understanding, they were able to ignore those assessments which did

not provide the conformation of students’ understanding. The outcome of the study

shows that, while creating the classroom environment, a teacher used variety of

strategies to determine students’ understanding and assessment. These include

decisions for choosing the ways to help the students, for making connections between
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new knowledge and previous understanding, decisions about activities to be made

available for the students, plans for instruction and assessment.

Irianto (2001) conducted a study to investigate the current problems facing the

science teachers’ development and training center in Indonesia.

The study was executed with two objectives, to investigate and analyze current

problems faced by PPPG IPA (Pusat Pengembangam dan Penataran Guru Ilmu

Pengetahuan Alam), and to provide recommendations to articulate the suitable

policies and strategies in order to streamline the future roles of PPPG IPA. The study

was constituted of seven research questions, grouped into three concerns, explicitly,

analysis of Directorate policies, a needs analysis and the quality of environment.

Different research techniques were used for seven research questions to collect

the data, namely, Science Laboratory Environment Inventory (SLEI), School Level

Environment Questionnaire (SLEQ) were translated into Indonesian language. The

study incorporated both qualitative and quantitative research methods and also used

various sampling strategies like purposive sampling and opportunistic sampling. The

data collecting strategies adopted were interviews, observations, surveys and mining

documents. The study concluded that current problems faced by PPPG IPA are

associated with human resources, policies, facilities, science laboratory environment,

working environment and in-service training networking.

The study provided certain recommendations to the Ministry of National

Education (MNE) to frame effective policies and strategies with the purpose of

enhancing quality, reinforcing implementation of strategies and to improve efficiency

and effectiveness of in-service training programs. Along with that, ministerial

regulations were also recommended replacing the existing regulations to

accommodate the concerns faced.
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Malik (2002) performed a research to study secondary and higher secondary

physics curricula in Pakistan. The major objectives of study were to analyze existing

physics curricula, to identify socio-technical needs for science curricula and to

develop a validated model of physics curricula. Document analysis and five point

likert scale questionnaire were used as instrument for data collection. The data

collected from 80 science teachers and 800 students from 40 science schools/colleges

was analyzed and interpreted using Chi square test. He found that most of students were

unaware about national objectives of science; students were not satisfied with contents

and teaching methodologies and physics curricula. He concluded that objectives of

physics do not relate to national ideology, contents are not according to mental ability of

students and scheme of studies are not appropriate to achieve the policy objectives.

Furthermore, curriculum monitoring, implementation and examination system also need

to be restructured.

Earnest (2003) performed a study for comprehensive study of reform for

science education in a transitional society, Rwanda. The aim of this study is to

elaborate, analyze and discuss information on the existing quality of science education

in Rwanda from the standpoint of primary students and teachers, education personnel

and by in-field observations and analysis. This study also examines the limitations

experienced in the implementation of the educational policies and reforms and to

suggest the reforms suitable on uncertain political, economic, social, cultural and

ethnic grounds.

This research used case study methodology and both quantitative and

qualitative methods in order to determine how perceptions, knowledge and

experiences of teachers and students influence school learning environment. The

questionnaire was distributed to the students and teachers of Rwanda. Teachers were

directed about the versions of revised School Level Environment Questionnaire and
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Teacher Beliefs Instruments. Two scales originated from the Test of Science Related

Attitudes were customized for use in classes in Rwanda. The qualitative portion of the

research utilized classroom observations, interviews, historical, curriculum document

examination, personal reflexivity and articles. For the interpretation of quantitative

data to significant information the ethnic and gender viewpoints of policy makers,

students and teachers were observed via interviews and classroom observations of

science lessons. Researcher’s personal observations and experiences were also

exploited to understand science education restructurings in Rwanda.

The quantitative and qualitative outcomes of the research has pinpointed

features that impact the process of science education reforms and make significant

explanations of the background, situation and culture of Rwanda. Document

examinations specified that enhanced access to secondary education is vital. Science

lesson observations and interviews directed that contextually relevant curriculum

should be developed and to transform science teachers training programs. The

findings of the research has identified the constraints, difficulties and dilemmas that

young and inexperienced teachers have faced in the effective execution of educational

reform processes, furthermore, the difficulties experienced included work pressures

due to examination system and lack of resources and finances which were essential

for improving and reconstructing educational institutions.

The research also examines the effect of transition in Rwanda on science

education. It also investigates the reform process in science education in the

transitional Rwandan economy and society, studied the intricate educational, cultural

and historical aspects influencing science education. By means of multiple research

methods, the study is an investigation of researcher’s knowledge of alterations done in

science education, the obstructions to those alterations and the recognition of facets
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which can augment the prospects for science education reform in future, particularly

in the domains of science curriculum reform, teachers’ professional advancement and

assessment procedures.

McCOLL (2003) explored a curriculum design framework for science

education based on the history of science. For that purpose, a case regarding the

history of science has been developed explaining that it can help in getting a clear

understanding of the nature of science which can finally lead to gain Scientific

Literacy. The main recommendation is that, it is not necessary to teach history of

science at secondary level rather it should be utilized for the development of the new

concepts for the present courses being taught.

The main objective of this research and the framework has been named as

“Dimensions of Science.” It focuses on the perspective that education can be an

effective way to transfer the culture and values specially the culture of science and

how it relates to the society. This research also explains some significant concepts

about the nature of science. A thorough analysis has been done on the history of the

development of ideas, in order to clearly explain the practical application of the

framework to some certain subject or courses of senior secondary school. The

“Dimensions of Science” tend to explain the possible ways to come across the

examples of each dimension in a specific area of the study while sticking to the same

concepts and ideas considered important in the present course outlines. A cultural

analysis which is applied to society in general may be appropriately used, with

modification, as a framework for the study and analysis of the culture of science.

The major conclusions drawn from research were, firstly, the history of

science is a very important and interesting topic for the students to study and

moreover, it also plays a very important role in understanding the concepts and nature
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of science. However, it was not at all intended to develop some new course for the

secondary education. Other than the problems which may arise due to the introduction

of any new course in an already overloaded syllabus, however, the importance of

creating some new ways to teach the present syllabus cannot be avoided.

It is the need of the time that the science curriculum should be changed in

order to clarify the already created images in the minds of the students developed not

only by their teachers but also through various programs shown on different media

channels, in order to get a better understanding of the concepts of science. The

students always tend to develop images in their minds regarding the nature and how

scientists do their work even though the teachers or the person who designs the

curriculum are not intended to do so.

Arbab (2003) and Iqbal (2004) examined the effect of cooperative learning on

mathematics and general science achievements of 9th class respectively and found that

cooperative learning is more effective as a teaching learning technique for

mathematics and general science at secondary school level as compared to traditional

teaching method. Students showed better results in mathematics and general science

taught through cooperative learning method than the traditional method. The retention

rate in case of mathematics of both groups was almost the same.

Rehman (2004) conducted a research under the topic Analysis of National

Science Curriculum (Chemistry) at Secondary Level in Pakistan. This research was

conducted to study the present condition of science curriculum in Pakistan at the

secondary level. The main purposes of this study were, firstly, to study the aims of the

science curriculum at secondary level education in Pakistan. Secondly, it examines

the science curriculum in the perspective of its Objectives, Subject matter, Teaching
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methods and Evaluation. Thirdly, it tends to do critical analysis of the contents of

chemistry in order to highlight the vigor and flaws at secondary level in Pakistan.

The population of this study consists of all the national science curriculum

specialists who are part of the Ministry of Education Islamabad and Curriculum

Bureau in provinces along with all the teachers of Chemistry working at the

Secondary education level. The questionnaires were used to collect the data. The

sample size consisted of 40 curriculum experts and 800 teachers, taken 400 from

Punjab, 120 each from Baluchistan, Sindh, NWFP and 40 teachers from the federal

area as well. The shelf data was gathered from the policy documents, five year plans,

studies on science education, economic survey of Pakistan, all the related text books,

statistical analysis and the previous researches.

The questionnaire consisted of four-point scale and the data was analyzed

using percentages and Chi Square tests. The most important conclusions drawn from

the research were that the participation of teachers was not being ensured in

curriculum development process and the objectives of chemistry were not according

to the needs of the modern age. The teachers were not trained for proper

implementation of curriculum. The present examination system support cramming

rather than comprehensive learning skills. The study suggests mechanism of proper

teacher training before implementation of curriculum, use of suitable teaching method

and finally use of proper instructional material. The examination system at secondary

school level also needs to be reformed.

Akhtar (2004) analyzed curriculum development process and developed a

model for secondary level in Pakistan. The objectives of the study were to analyze the

existing curriculum development process in Pakistan and to develop an appropriate

model for curriculum development process. The population of study consists of all the
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curriculum developers, subject specialists and secondary school science teachers. 67

curriculum experts and 2200 science teachers from all over Pakistan were selected.

Two questionnaires, one for curriculum experts and other for science teachers were

developed for survey. Data collected on yes or no and five point scales was analyzed

by using Chi-square method.

The major findings of study were that majority of curriculum developers were

untrained and unsatisfied by the curriculum development process. The objectives of

curriculum do not match with the needs of state and society and failed to promote

critical thinking and creativeness among the students. The study found that existing

curriculum did not give proper weightage to theory and practical aspects and contents

were not useful for practical life of an individual, teaching methodologies used and

examination system were inappropriate. Experts were of the view that there was no

curriculum implementation and monitoring mechanism found in Pakistan.

Riasat (2005) conducted a research on the topic “Development and

Effectiveness of Modular Teaching in Biology at Secondary Level”. The study was

aimed to determine role and effectiveness of modular teaching in the academic

achievements of biology student at secondary level and to compare its effectiveness

with traditional teaching. Developing a sample module for biology teaching at

secondary level was also an objective of the study. Eleven null hypotheses were

formulated and applied on sample of two sections of 9th class in Federal Govt. boys

High School Naugazi, Islamabad. The sample was divided in to experimental group

and control group, each consisting of 28 students. The pre-test and post-test design

was used for the study. A treatment of developed module was applied on experimental

group while control group was taught by traditional method for a period of twelve
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weeks. At the end of treatment, a teacher made post-test parallel to pre-test was

administered on both groups.

Results of both groups were analyzed by applying two-tailed t-test at 0.05,

level of significance. Pre-test results of both groups in biology were almost the same

but there was a significant difference in post-test scores of both groups. Experimental

group performed better than control group in Post-test which shows supremacy of

modular teaching technique on traditional technique. After a gap of six weeks, the

same post-test was again applied surprisingly on both groups to check the retention

rate of students. The study indicated that modular teaching approach was more

efficient to teach biology at secondary school level than traditional approach.

Experimental group also showed better results in terms of achievements,

understanding, attitudes and retention rate. The study recommends the usage of

modular approach to teach biology class at secondary level and further research in this

field for extension of this method to other subjects.

Bibi (2005) conducted a research on “Evaluation Study of Competencies of

Secondary School Teachers in Punjab” Pakistan. The study evaluated the personal as

well as the professional competencies of secondary school teachers. The major

objectives of the study were to examine present status of competencies, to point out

the weaknesses in competencies and to identify those competencies of secondary

school teachers which are considered necessary for effective teaching.

Heads of teacher training institutions, teacher educators, principals/ heads of

secondary schools and students was the population of the study.10 heads of teacher

training institutions, 50 teacher educators, 800 heads of secondary schools, 4000

teachers and 4000 secondary school students were randomly selected as sample of

study. Data was collected by using four distinct questionnaires which were prepared
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at four-point Likert scale. Data was analyzed using Chi-Square at a significance level

0.05. The study found that most of school teachers were competent enough to teach at

secondary school level, aware of national goals and objectives, properly plan their

lessons to achieve desired goals, aware of time management skills and they have

ability to use variety of techniques for behavioral modification of students but

majority of respondents indicated that teachers ignore psychological laws during

teaching, seldom use audio-visual aids in class room, teachers pay no attention to

promote scientific attitude, critical thinking and self learning attitude among students.

Teachers pose poor skill in test construction and they often make conceptual and

grammatical mistakes during teaching and in test construction. The study

recommends professional training to enhance teachers’ competency.

Gillani (2005) conducted a research on topic “Effectiveness of Instructional

Technology in Teaching Biology to Secondary School Student” in Pakistan. The chief

objectives of study were to discover effectiveness of instructional technology in

teaching biology at secondary school level and to investigate effect of instructional

technology on low achievers and high achievers.

Students of 10th class in Federal Govt. Girls Secondary school No.6 were

selected as sample. Students were divided in two groups; control group and

experimental group. Each group comprises 40 students of nearly equal capabilities.

The uniformity of two groups was achieved on the bases of pre-test scores. Four

chapters of biology were taught to both groups by two different teachers of almost

same qualification and experience. Maximum use of instructional technology was

applied on experimental group while control group was taught by traditional method.

Post-test was given to both groups after twelve weeks and a retest for retention test

was surprisingly administered after twelve weeks of the post test.
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Data was analyzed and interpreted in the light of the objectives of the study.

Relevance was determined by applying t-test at significance rate of 0.05. The results

show that application of instructional technology as supplementary strategy in

teaching biology was more effective. It has increased students’ interest in the subject

and enhanced motivation level. The strategy was found equally applicable on low

achievers as well as high achievers.

Basharat (2006) conducted a research on the topic “Comparing the Effectiveness

of Inductive Method and Lecture Method of Teaching Mathematics to 9th Class.” The

major objective of the study was to evaluate effect of inductive and lecture method on

achievement of students’ learning, to identify and compare the effect of inductive and

lecture method on students’ ability to solve mathematical questions. Students of 9th

class were selected from Fauji Foundation School Pindi Gheb.

The students were divided into two groups, experimental group and control group.

The same pre-test and post-test were administered for both groups. Both the groups were

taught by the same teacher in the similar condition for four weeks. To compare students’

achievement at end of treatment similar post-test was administered to both groups. Data

was analyzed by applying t-test and the significance of difference between mean was

calculated. The group which was taught through inductive method performed better than

control group.

Reid (2007) examined the relationship between teacher’s interpersonal

behavior and student’s motivation towards learning and self-efficacy in science

classroom. This study was aimed to explore the interpersonal behaviors of teachers

that are deemed to develop and enhance a motivating environment of classroom. This

study also elaborated the perceptions of students regarding teacher’s interpersonal

behavior and the impact of this behavior has on the self-efficacy and attitude of

students towards science.
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The data was collected from 12 classrooms of Girls’ secondary school

Brisbane, Australia from the science students of standards 8, 9 and 10. Their science

course consisted of biology, physics and chemistry subjects. Qualitative method

(Student’s Motivation, Attitude and Self-efficacy in Science questionnaire-SMASES)

and quantitative method (Questionnaire on Teacher Interaction- QIT) were used to

collect the data. The study identified the student’s perceptions of teacher’s

interpersonal behavior and the environment of the classroom.

The study resulted in significant relationship between interpersonal behavior

of teachers and their impact on student’s self-efficacy and motivation level. The

results suggested a significant positive relationship between teachers’ leadership and

strict behaviors and students’ achievement goals. Depth of teachers leadership

exhibited in classroom of science had a positive significant influence on students’

learning. The research indicated that students’ self-efficacy was highly enhanced by

teachers who were Tolerant and Authoritative. Research emphasized that teachers

who encouraged all the students to participate in class and provided them with

feedback that encouraged their efforts had a positive impact on the self-efficacy of

students. Similarly students perceived those strategies to be more effective that

involved them to perform experiments. They emphasized that it was very supportive

for them to understand the depth of a concept when the teacher illustrated relevant

stories for the concept to them. Higher scores of students’ attitude were indicated in

classrooms where friendly/supportive and leadership behaviors of teachers were

found. The study revealed comparisons between unique and effective interpersonal

behaviors of teachers and their positive influence on the students in classrooms of

science. Students were identified as responsive and receptive learners and their
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attitude, motivation and self-efficacy was positively influenced by teachers’ effective

leadership, friendly/supportive and understanding behaviors.

Safdar (2007) conducted a research on topic “A Comparative Study of

Ausubelian and Traditional Methods of Teaching Physics at Secondary School level

in Pakistan”. The major objectives of study were to compare relative effectiveness of

Ausubel teaching method and traditional teaching method on students’ achievement

and attitudes. The study also inquired about the impact of pre-lab on learning of

students. Sixty two secondary school science students of class X were randomly

selected from Govt. Comprehensive School, Jhelum Pakistan. Students were divided

in two groups; control group and experimental group. Each group comprises 31

students of nearly equal capabilities. The uniformity of two groups was achieved on

the bases of pre-test scores from 8th class science textbook.

Both the groups were taught for thirty-five weeks by two different teachers of

almost same qualification and experience. Experimental group was taught through

Ausubel’s teaching method whereas, control group was taught trough traditional

method. To measure the achievement of the students in the science, theory and

practical, the researcher administered the following tools; Experimenter’s tools 1 & 2,

and post-labs. The other achievement tests used in the study were the Term Tests 1 &

2 administered by the school, and the question paper of physics theory and practical

was constructed, administered and evaluated by the Board of Intermediate and

Secondary Education Rawalpindi (SSC annual examination 2005). To measure the

scientific attitude of the students, an instrument was constructed and validated and

then applied to the whole sample. SPSS was used to analyze the data collected by

tools and presented in the form of mean scores. To compare the mean scores of

experimental and control groups, t-test was implied.
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The study indicated that application of Ausubel’s teaching method in teaching

physics was found more effective than traditional method. It has increased students’

interest, improved students’ performance in the subject of physics. Some evidences of

change in attitude were also found. The strategy was found equally applicable on low

achievers as well as high achievers. The study suggested more research in this area for

its application to the other science subjects at different levels.

Khan (2008) conducted a research on “An Experimental Study to Evaluate the

Effectiveness of Cooperative Learning Verses Traditional Learning”. The objectives

of study were to evaluate effect of cooperative learning and traditional learning

methods on achievement of students’ learning and to identify and compare the effect

of cooperative learning and traditional learning methods on students’ ability of,

reading, writing, and comprehension towards the English subject. Boys of Govt.

Comprehensive Boys High School Rawalpindi were selected and divided into two

groups (experimental and control) of same capability on the bases of teacher-made

pre-test scores. Each group comprised of 64 students. Experimental group was taught

using cooperative learning technique and control using traditional technique for eight

weeks by the same teacher. Relevancy of pre-test and post-test was checked by

applying t-test at significance level of 0.05. Cooperative learning technique was found

to be more effective than traditional learning technique. Moreover, cooperative

learning technique appeared to be more encouraging for overcrowded classes.

Although, the study shows the results for the English subject but this technique can be

fruitful in teaching large science classes at secondary level.

Imran (2008) conducted a research on “A Comparative Study of Quality of

Education in Public and Private Secondary Schools of Punjab” Pakistan. The major

objectives of research were to compare quality of education, quality of management,
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physical facilities, quality of teaching staff, quality of curricula, and results of public

schools and private schools at secondary level. All Secondary schools, heads of

institutions, secondary school teachers and students of 10th class of public and private

schools of Punjab comprise the population of study. Three distinct questionnaires, one

for each, the heads, the secondary schoolteachers and the students, that were

administered on 216 heads, 1080 school teachers and 4320 students .The percentage

of private, public and that of male, female is equal in all the categories. Data was

analyzed using simple percentile and two way Chi-Square tests.

Results of the study show that academic qualification and experience of public

school heads were better than private school sector heads however, performance of

private sector school heads is better than public sector heads regarding involvement of

subordinate staff in decision making and keeping themselves as a part of the team.

Behavior of teachers working in private secondary schools was motivating, they

encouraged questioning to promote creativity among students but teachers in most of

the public schools ignore these factors. Audio-visual aids were greatly available in

public secondary schools than private secondary schools but frequency of their use

was more in private secondary schools than public secondary schools. Most

respondents were of the view that curriculum of both types of systems was outdated,

it failed to fulfill the emerging need of society and curriculum revision was not a

regular practice. Position of physical facilities, libraries, buildings, playgrounds,

furniture, in-service training and teachers’ job security was batter in public school

sector than private schools where as, facility of computer labs and gas were batter in

private secondary schools.

The study suggested better use of libraries, laboratories and audio-visual aids

in public secondary schools to enhance their academic standers. The study also
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suggested the need of teachers’ training courses in both sectors and opportunity for

teachers of both sectors to share their ideas in order to enhance teaching standard.

Akhtar (2009) conducted a study to evaluate the use of educational technology

at secondary school level in Pakistan. The major objectives of study was to analyze the

availability, usefulness, utilization, problems, emerging trends and status of educational

technology in secondary schools of Pakistan. He used questionnaires as a tool to collect

data from school heads, teachers and students and applied Chi square to analyze the data.

He concluded that most of the schools were deficient of resource material, science

teachers in secondary schools do not make effective use of educational technology,

moreover educational exhibitions and study trips are not arranged in most of schools.

Perveen (2009) conducted a study on topic “Comparative Effectiveness of

Expository Strategy and Problem Solving Approach of Teaching Mathematics at

Secondary Level” in Pakistan. The major objectives of study were to compare

effectiveness of problem-solving approach and expository approach on academic

achievement of student in mathematics, to observe the effect of problem-solving

approach on academic achievement of low achievers and high achievers; and to

examine the effect of problem solving approach on the retention rate of mathematics

student. Eleven null hypotheses were formulated and applied on sample of 48 students

of 10th class of Govt. Pakistan Girls High School Rawalpindi. The sample was divided

in to experimental group and controlled group each consisting of 24 students. The pre-

test and post-test design was used for the study. Problem-solving approach was

applied on experimental group while control group was taught by expository approach

for a period of six weeks.

Results of both groups were analyzed by applying two-tailed t-test at 0.05,

level of significance. Pre-test results of both groups in biology were almost the same
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but there was a significant difference in post-test scores of both groups. Experimental

group performed better than control group in Post-test which shows supremacy of

modular teaching technique on traditional technique. After a gap of six weeks, the

same post-test was again applied surprisingly on both groups to check the retention

rate of students.

The study indicated that modular teaching approach was more efficient to

teach biology at secondary school level than traditional approach. Experimental group

also showed better results in terms of achievements, understanding, attitudes and

retention rate. The study recommends the usage of modular approach to teach biology

class at secondary level and further research in this field for extension of this method

to other subjects.

Saddiqui (2010) conducted research on “A Study of Teacher Competencies

and Teaching Practices for School Effectiveness in Workers Welfare Model Schools”

in Pakistan. The research was designed to study the instructional process

competencies through classroom observations. The purpose of study was to realize

classroom practices used by teachers, to identify essential teacher competencies for

school effectiveness and to explore indicators for school effectiveness. The data was

collected from 400 teacher, 20 principles and 80 classroom observations from forty

sample schools. Classroom observations, questionnaire, and focused discussion were

used as a tool for data collection. Both qualitative and quantitative techniques were

used to analyze the data.

Chi-square technique was applied to find significant difference among the

opinions of respondents. Results of study indicate that most of teachers were aware of

standards of teaching for school effectiveness to some extent but reluctant to apply

them in the class. Most of the teachers agreed that content knowledge and pedagogical
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competencies are essential for effective teaching. The study suggested a shift from

lecture paradigm to interactive and collaborative learning.

Arif (2010) analyzed the policy objectives of mathematics curriculum at

secondary school level in Pakistan. The major objectives of study were to analyze

secondary school mathematics curriculum process keeping in view objectives,

content, methodology and evaluation in addition to give suggestions for its

improvement. Opinions of 540 secondary school mathematics teachers were collected

through questionnaire and 36 curriculum experts using interview as a research tool.

Percentage and Chi Square test were applied for statistical treatment of the data.

The major findings of study were that, according to curriculum experts,

objectives of mathematics curriculum were appropriate but some of them are not

being achieved particularly the objectives of higher order such as to develop problem

solving skills, habit of logical reasoning and critical thinking. According to him,

teaching methodologies that are used to teach mathematics are suitable to encourage

knowledge and readiness but not for promoting scientific attitude among students. He

also criticized examination system which is promoting rote learning instead of

comprehension of the subject.
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CHAPTER 3

RESEARCH METHODOLOGY

Research is the pursuance of truth which tries to find reality and result in the

improvement of previous knowledge or clarity of misconceptions. The purpose of the

present research is to evaluate the process of curriculum development and prepare the

teaching strategies for teaching of science at secondary school level in Punjab. The

present study demands a combination of historical, descriptive and developmental

research techniques. The study primarily concerns with the historical development of

curriculum and therefore the procedure of historical research is flexibly adapted.

The researcher visited libraries, offices of textbook boards and ministry of

education to collect the shelved data. He also searched the relevant data from internet.

The nature of curriculum contents, its objectives and teaching methods of science at

secondary school level are analyzed in the second chapter.

As in descriptive study the information is collected from questionnaires so

three questionnaires, one for curriculum developers, second for science teachers and

third for secondary school science students, were also developed to collect the opinion

of three main stakeholders of the teaching learning process. The main focus of

questionnaires is on curriculum development process, objectives, contents, teaching

methodologies and assessment process.

3.1 Population

The population of the study comprises all those stakeholders who are involved

in curriculum planning, course contents designing and teaching science at secondary

school level. All male and female students of 9th and 10th science class studying in

government schools (provincial and federal government). All male and female science
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teachers, teaching science subjects (physics, chemistry, biology, mathematic) at SSC

level in Govt. schools (provincial and federal). All experts involved in secondary

school science curriculum development, working in ministry of education, curriculum

bureau or textbook board in Punjab and research officers working in boards of

intermediate and secondary education constitute the population of this study.

3.2 Sample

Keeping in view the diversified nature of study multiple sampling techniques

were use to select the sample. judgmental sampling technique was used to select

curriculum experts as according to Sim and Wright (2000) and Cohen, L., Manion, L.,

& Morrison, K. (2008) judgmental sampling is suitable for this type of study. In this

type of sampling researcher chooses the sample based on who they think would be

appropriate for the study. This is used primarily when there are limited numbers of

people that have expertise in the area being researched. 23 curriculum experts were

included in the study, selected using judgmental sampling technique, eight from

ministry of education Islamabad, ten from curriculum wing and textbook board

Punjab, and five from boards of intermediate and secondary education in Punjab.

On the next stage using stratified random sampling technique sample of

science teachers and secondary school students were taken from Punjab. According to

Best and Kahn (2008) to get more accurate representation, population should be

subdivided in to homogeneous groups and subjects should be randomly selected

proportionally. Following the above technique Punjab province can be divided in to

two major categories with respect to state of development.

Category I developed regions:

Lahore, Faisalabad, Gujrawala, Multan, Rawalpindi, Sahiwal, Sialkot were

comparatively developed regions
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Category II less developed regions:

Bahawalpur, Sargodha, Khanewal, Okara, Sadiqabad, Jhang, Gujrat were

comparatively less developed regions.

Lahore and Multan were selected from category I being larger cities of Punjab.

Sargodha, Khanewal and Bahawalpur were selected from Category II being less

developed regions of Punjab. The detail about sample of students, teachers and

curriculum experts from whom researcher succeeded to obtain responses is given

below:

3.2.1 Sample of Students

Two thousand, three hundred and eight students were included in the sample

from the selected districts. About 30% sample student were selected from Lahore

being the largest district of Punjab. 20% was from Multan and nearly 16% each, from

other three regions. Furthermore the percentage of male and female taken in sample

was almost 60% and 40% respectively, proportional to the entire population of the

province of Punjab. Detail of region wise distribution of sample is given below:

Table 3.2

Sample of Students

Regions
Male Female

Total %age
9Th 10Th 9Th 10Th

Bahawalpur 90 130 70 85 375 16%

Khanewal 90 125 75 80 370 16%

Lahore 160 250 140 165 715 31%

Multan 105 169 90 106 470 20%

Sargodha 95 128 68 87 378 16%

Total 540 802 443 523 2308 100%
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3.2.2 Sample of Science Teachers

Two hundred and thirty science teachers working in government schools

included in the research were selected using the same technique as described above.

The description is given below:

Table 3.3

Sample of Science Teachers

Regions Male Female Total %age

Bahawalpur 20 16 36 16%

Khanewal 21 15 36 16%

Lahore 40 28 68 30%

Multan 32 21 53 23%

Sargodha 21 16 37 16%

Total 134 96 230 100%

3.2.3 Shelve Data

All curriculum documents and textbooks of physics, chemistry, biology and

physics since1980, policy documents, five-year plans etc were also included in the

population of study.

3.3 Development of Research Tool

The study is primarily descriptive using questionnaire survey method. The

advantages of questionnaire includes: economy in time and finance, permits collection

of data from large sample and keeps respondents focus on the topic. (Fraser, 1994,

Pp.494) Three distinct questionnaires were designed; first for students, second for

science teachers and third for curriculum experts.

The questionnaires contain a mixture of both open-ended and 4-point Likert

scale model questions. After several meetings with supervisors 61 statements based
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on four point rating scale were approved for students, 75 for teachers and 107 for

curriculum experts. Questionnaire for student consists of three open ended questions

and questionnaire for teacher and curriculum developers contain four open ended

question each.

Apart from basic demographic section the questionnaire for students

comprises statements about the contents, composing and printing of science

textbooks. It also seeks opinion of students about teaching methodologies, classroom

environment, examination system and assessment procedures. For the convenience of

students, Urdu translation is also provided against each question in the questionnaire.

The questionnaire for teachers comprises basic demographics and questions about

contents and objectives, subject matter and teaching methodology etc.

The questionnaire for curriculum developers contain a portion of demographic

and questions about curriculum development process, methodology of curriculum

development; curriculum assessment, and curriculum implementation process along

with curriculum monitoring and curriculum evaluation.

3.4 Pilot Study

Questionnaires were distributed among 20 students, and 10 teachers in F.G

boys’ public school, F.G girls’ public school Bahawalpur cantt and Govt. S.D high

school, Govt. girls’ high school canal colony Bahawalpur. Five questionnaires were

administered among the curriculum experts, working in Ministry of education

curriculum wing Islamabad for pilot study. Changes were made in the questionnaires

on the basis of feedback and final format for the questionnaires were approved by the

supervisor.
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3.5 Data Collection Procedure

The researcher distributed the questionnaire to the respondent by himself

where possible and through other resources. The data obtained was fed in the

computer for proper tabulation and interpretation. At this stage the data was coded

and transferred to SPSSTM 13 for analysis.

3.6 Data Analysis

The questionnaires received from the respondents were analyzed by using

SPSSTM13.The questionnaire was on four-point scale and each statement had four

responses. For data entry each response is given a code as under:

Strongly Disagree = 1

Disagree = 2

Agree = 3

Strongly Agree = 4

Data collected is analyzed in two ways, first part focused on person’s

calibrations and second part on statement analysis.

3.7 Persons Calibrations

To determine person’s likings or disliking score for each questionnaire was

calculated. Weightage for each response is given as under:

Table 3.3

Weightage for Responses

Response Weightage

Strongly Disagree 1

Disagree 2

Agree 3

Strongly Agree 4
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As students’ questionnaire consists of 61 statements, the mean performance

norm for liking or disliking of curriculum contents and teaching strategies is 153

points which is equal to the average score of the entire questionnaire. Person scored

more than 153 points show acceptance for the effectiveness of the processes of

curriculum development and preparations for teaching strategies in science subjects at

secondary school level, while individual scoring less than 153 showed rejection for

the curriculum development and preparations for teaching strategies as effective

activity. Similarly norm in case of teachers was taken 187 points and 267points in

case of curriculum developers.

The score of each questionnaire for all three samples on different scales were

recorded and analyzed to determine percentage of liking or disliking for each sample

(students, teachers and curriculum developers).

For group comparison Z-test was applied. Significance level of different sub

groups in the sample was calculated and results were recorded in the form of table

presented in chapter 4.The formula used for calculating value of ‘Z’ is given as under:
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 (Best and Kahn, 1996. p.320)

Where 1M = Mean score of first group

2M = Mean score of second group

1SD = Standard deviation of first group

2SD = Standard deviation of second group

1N = Total members in first group

2N = Total members in second group

Formula for finding mean is given as under:
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M =
N

X
(Garrett, 2000, P 27)

Where M = Mean
X = Sum of scores of all respondents.

N = Total number of respondents in the group.

Formula for finding Standard Deviation is given as under:

22








 





N

X

N

X
SD (Garrett, 2000, P 50)

Where 2X = Sum of square of scores of all respondents.

X = Sum of scores of all respondents.

N = Total number of respondents in the group.

3.8 Statement Analysis

Statement analysis of all three questionnaires (for students, teachers and

curriculum planners) was done separately. Each statement was analyzed by

determining the percentage of responses and mean score of persons on all statements.

Statistics were recorded in the tabular form. The formula used for calculating ‘Mean

Score’ is given as under:

Mean Score =
       

N

FFFF SAADSD 4321 

Where SDF = Frequency of respondents strongly disagreeing with the statement.

DF = Frequency of respondents disagreeing with the statement.

AF = Frequency of respondents agreeing with the statement.

SAF = Frequency of respondents strongly agreeing with the statement.

N = Total number of respondents
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The mean performance norm for acceptance of any statement was 2.50. Any

statement showing mean score more than 2.50 was acceptable for the persons in the

sample while statement showing mean score value less than 2.50 were considered to

be unacceptable for the sample. Keeping in view the above norm percentage

acceptance or rejection of the sample was calculated separately for each of three

questionnaires.

The responses of open ended questions were presented in tables in such a way

that frequency of each response is given against the statement. On the basis of data

analysis, findings and conclusions were drawn. Then, in the light of major findings

recommendations were formulated and presented in chapter 5.

3.9 Methodology

The present study demands a combination of historical, descriptive and

developmental research techniques. The study primarily concerns with the historical

development of curriculum and therefore the procedure of historical research was

flexibly followed. The nature of curriculum contents, its objectives and teaching

methods of science at secondary school level was analyzed in the second chapter.

This analysis generated a number of issued to be resolved in the research. A

descriptive study was also conducted to find out appropriate objectives, course

content and pedagogical methods for teaching science. As the study was descriptive,

so a research tool was prepared in the form of questionnaire. The population of the

study was all those involved in curriculum planning, course contents designing and

teaching science at secondary school level. On the basis of the data analysis, findings

were presented. On the basis of findings a plan for curriculum designing and teaching

of science at secondary school level was designed.
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CHAPTER 4

DATA ANALYSIS

This chapter includes scrutiny of opinions of curriculum developers, science

teachers and students of class 9th and 10th. The questionnaire for students contained

sixty one statements based on four point rating scale and three open ended questions.

The questionnaires were administered to the students of 9Th and10Th class studying

in provincial and F.G. public schools in Punjab. Score for each questionnaire was

computed to evaluate persons liking or disliking about textbook contents and science

teaching and learning environment at school, then Z-test was applied to determine

significance level among different subgroups. Each statement in this part was also

analyzed using percentile and mean score. The data included opinions of 2308 male

and female students, 1106 students from class 9 and 1202 students from class10.

Research findings were discussed in chapter 5.

Questionnaire for science teachers working in government high schools in

Punjab included, seventy five (75) statements, based on four point rating scale and

four open ended questions. The questionnaire was administered on 230 of secondary

science teachers including 134 males and 96 female teachers from five districts of

Punjab. Score for each questionnaire were also recorded and analyzed in the light of

responses to determine persons liking or disliking for curriculum development

process, textbook contents and teaching strategies. Z-test was applied to determine

significant difference among male and female secondary school science teachers.

Each statement of science teachers’ questionnaire was also analyzed through

percentile and mean score.

Opinions of 23 curriculum experts, concerning development of secondary

science curriculum were also gathered through separate questionnaire. Each
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questionnaire for curriculum experts consisted of one hundred and seven statements,

based on four point-scale and four open ended questions. To determine liking or

disliking for curriculum development process and teaching strategies employed to

teach science at secondary school level, score for each questionnaire was calculated.

Each statement of questionnaire was also analyzed using percentile and mean score.

The major research findings, discussion, conclusions and recommendations were

presented in chapter 5.

Data were analyzed in following ways:

(i) Person Calibration

(ii) Statement Analysis

4.1 Person Calibration

Three questionnaires were administered to different samples i.e. students,

teachers and curriculum planners. The score of all three samples on different scales

were recorded and analyzed.

4.1.1 Students’ Calibrations

Scores of 2308 students on 61 statements in the 4-point scale were recorded

and presented in the tabular form (for detail see appendix-A):

Table 4.1.1

Students’ Score on the Scale

Number of students having score more than 152 points 1960 85%

Number of students having score 152 or less than 152 points 348 15%

Total 2308 100%

The table shows that 85% (1960 out of 2308) scored more than 152 points and

accepted the effectiveness of the processes of curriculum development and
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preparations for teaching strategies in science subjects at secondary school level,

while 15% students (348 out of 2308) scoring 152 or less than 152 could not accept

curriculum development and preparations for teaching strategies as an effective

activity. It was inferred that majority of students, included in sample, was satisfied

with the present programmes of curriculum development and teaching of science at

secondary school level.

To determine whether the difference between the performances of different

subgroups of students in the sample was significant or not, Z-test was applied. There

were two types of subgroups within the sample i.e. Male and Female students and

students of 9Th and 10Th class.

Table 4.1.2

Comparisons of Mean Performances of Subgroups (Students)

Group Number Mean S.D Z

Male 1342 173.5723 22.45646
0.64

Female 966 173.2236 21.18763

9Th 1106 172.8409 21.25058
1.89

10Th 1202 175.7862 22.45506

Z-value in case of male and female students was 0.64. As the value was less

than 1.96 (Z- at .05 level of significance), it was inferred that the mean difference

between male and female groups was statistically insignificant. By observing the

same norm, the mean difference was statistically insignificant in case of 9Th class and

10Th class (Z = 1.89).

4.1.2 Teachers’ Calibrations

Score of 230 science teachers on the scale was recorded and presented in

tabular form (for detail see appendix-B):
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Table 4.1.3

Teachers’ score on the scale

Number of teachers having score more than 187 points 135 59%

Number of teachers having score 187 or less than 187 points 95 41%

Total 230 100%

The table shows that 59% of science teachers (135 out of 230) acquired more

than 187 points and accepted the effectiveness of curriculum development and

preparations for teaching strategies in science subjects at secondary school level. 41%

of science teachers (95 out of 230) were dissatisfied with activities regarding

curriculum development and teaching of science at secondary school level. It was

concluded that the majority of teachers was in favour of the process in the field of

curriculum development and science teaching at secondary school level.

To see whether the mean difference between opinions of two subgroups of

teachers, was statistically significant or not, Z-test was applied and results were

recorded in the following form:

Table 4.1.4

Mean Difference between Teachers’ Opinions

Group Number Mean S.D Z

Male 134 196.797 15.68147
0.345

Female 96 196.2526 16.18998

The table 4.1.4 shows that in case of male and female groups, the value of ‘Z’

was calculated to be 0.345 which is less than 1.96. It was inferred that there was no

statistical difference between the opinion of male and female teachers. Both groups

were satisfied with the curriculum development and teaching processes.
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4.1.3 Planners’ Calibrations

The opinion of 23 planners on the quality of curriculum development was

sought and their responses on the scale were recorded. Score of 23 curriculum

planners on the scale was recorded and presented in tabular form as under (for detail

see appendix-C):

Table 4.1.5

Planners’ score on the scale

Number of curriculum experts having score more

than 267 points
20 87%

Number of curriculum experts having score 267 or

less than 267 points
03 13%

Total 23 100%

The norm of acceptance for curriculum development activity was set on 267

points. Keeping in view the set norm 87% (20 out of 23) planners were satisfied with

the process of curriculum development and the quality of science curriculum content

regarding secondary school stage. 13% (3 out of 23) planners were not accepting the

quality of curriculum and the validity of curriculum development process. It was

inferred that majority of curriculum planners were satisfied with the quality level of

science curriculum at secondary school stage and the procedure of curriculum

development adopted to prepare the secondary school science curriculum.

4.2 Statement Analysis

Statement analysis of all three questionnaires was done separately for students,

teachers and curriculum planners. Formula used to find mean score is given below:

Mean score =
       

N

FFFF SAADSd 4321 
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4.2.1 Statement Analysis of Students’ Questionnaire

In questionnaire for secondary school students there were 61 statements in all.

Each statement was analyzed by determining percentage of responses and mean score

on all statements. Statistics were recorded in the tabular form.

Table 4.2.1

Science text books are interesting

Statement Levels Frequency % age Mean
Score

My science text books are interesting for me.

SD 122 5.3

3.30
D 113 4.9

A 1017 44.6

SA 1056 45.7

Total 2308 100%

Table 4.2.1: shows that approximately 46% (n=1056) out of 2308 students

strongly agreed and 45% (n=1017) agreed that science text books are interesting for

them. Approximately 5% (n=113) students, out of 2308 disagreed while 5% (n=122)

strongly disagreed with the statement. The mean score 3.30 is more than the norm

2.50. It is concluded that science text books are interesting for students.

Table 4.2.2

Science text books explain the concepts well

Statement Levels Frequency % age Mean
Score

My science text books explain the concepts

very well.

SD 116 5.0

3.20
D 229 9.9

A 1031 44.7

SA 932 40.4

Total 2308 100%

Table 4.2.2: reveals that approximately 45% (n=1031) out of 2308 students

agreed and 40% (n=932) strongly agreed that science text books explain the concepts

very well. Approximately 10% (n=229) students, out of 2308 disagreed while 5%

(n=116) strongly disagreed with the statement. The mean score 3.20 is more than the

norm 2.50. It is concluded that in students view science text books explain the

concepts well.
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Table 4.2.3

Students get excited in the science class

Statement Levels Frequency % age Mean
Score

I get excited in the science class.

SD 151 6.5

3.19

D 219 9.5

A 985 42.7

SA 953 41.3

Total 2308 100%

Table 4.2.3: indicates that approximately 43% (n=985) out of 2308 students

agreed and 41% (n=953) strongly agreed that they get excited in the science class.

Approximately 10% (n=219) students, out of 2308 disagreed while 7% (n=151)

strongly disagreed that they get excited in the science class. The mean score 3.19 is

more than the norm 2.50. Hence, it is inferred that students get excited in the science

class and take science class as an interesting activity.

Table 4.2.4

Language of science textbooks is understandable

Statement Levels Frequency % age Mean
Score

I understand the language used in science

textbooks.

SD 145 6.3

3.12
D 284 12.3

A 1036 44.9

SA 843 36.5

Total 2308 100%

Table 4.2.4: discloses that approximately 45% (n=1036) out of 2308 students

agreed and 37% (n=843) strongly agreed that they understand the language used in

science textbooks. Approximately 12% (n=284) students, out of 2308 disagreed while

6% (n=145) strongly disagreed that they understand the language used in science

textbooks. The mean score 3.12 is more than the norm 2.50. Hence, it is deduced that

most of the students understand the language used in science textbooks.
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Table 4.2.5

Graphs are helpful in understanding the concepts

Statement Levels Frequency % age Mean
Score

Graphs in science textbooks are helpful in

understanding the concepts.

SD 207 9.0

2.97

D 381 16.5

A 993 43.0

SA 727 31.5

Total 2308 100%

Table 4.2.5: depicts that approximately 43% (n=993) out of 2308 students

agreed and 32% (n=727) strongly agreed that graphs in science textbooks are helpful

in understanding the concepts. Approximately 17% (n=381) students, out of 2308

disagreed while 9% (n=207) strongly disagreed that graphs in science textbooks are

helpful in understanding the concepts. The mean score 2.97 is more than the norm

2.50. It is concluded that graphs in science textbooks are helpful in understanding the

concepts to the students.

Table 4.2.6

Illustrations are helpful in understanding the concepts

Statement Levels Frequency % age Mean
Score

Illustrations in science textbooks are helpful in

understanding the concepts.

SD 147 6.4

3.12

D 260 11.3

A 1065 46.1

SA 836 36.2

Total 2308 100%

Table 4.2.6: explains that approximately 46% (n=1065) out of 2308 students

agreed and 36% (n=836) strongly agreed that illustrations in science textbooks are

helpful in understanding the concepts. Approximately 11% (n=260) students, out of

2308 disagreed while 6% (n=147) strongly disagreed that illustrations in science

textbooks are helpful in understanding the concepts. The mean score 3.12 is more

than the norm 2.50. It is concluded illustrations in science textbooks are helpful in

understanding the concepts to the students.
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Table 4.2.7

Diagrams are helpful in understanding the concepts

Statement Levels Frequency % age Mean
Score

Diagrams in science textbooks are helpful in

understanding the concepts.

SD 138 6.0

3.26

D 185 8.0

A 919 39.8

SA 1066 46.2

Total 2308 100%

Table 4.2.7: reflects that approximately 46% (n=1066) out of 2308 students

strongly agreed and 40% (n=919) agreed that diagrams in science textbooks are

helpful in understanding the concepts. Approximately 8% (n=185) students, out of

2308 disagreed while 6% (n=138) strongly disagreed with the statement. The mean

score 3.26 is more than the norm 2.50. Hence, it is inferred that diagrams in science

textbooks are helpful in understanding the concepts to the students.

Table 4.2.8

Science textbooks contain sufficient explanations

Statement Levels Frequency % age Mean
Score

I easily understand scientific concepts with the

help of explanations given in my science

textbooks.

SD 169 7.3

3.15

D 263 11.4

A 925 40.1

SA 951 41.2

Total 2308 100%

Table 4.2.8: exposes that approximately 41% (n=951) out of 2308 students

strongly agreed and 40% (n=925) agreed that they easily understand scientific

concepts with the help of explanations given in science textbooks. Approximately

11% (n=263) students, out of 2308 disagreed while 7% (n=169) strongly disagreed

that they easily understand scientific concepts with the help of explanations given in

science textbooks. The mean score 3.15 is more than the norm 2.50. Hence, it is

deduced that most of the students easily understand scientific concepts with the help

of explanations given in science textbooks.
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Table 4.2.9

Science textbooks contain sufficient examples

Statement Levels Frequency % age Mean
Score

I easily solve the exercise problems given at

the end of each chapter with the help of solved

examples.

SD 160 6.9

3.14

D 295 12.8

A 917 39.7

SA 936 40.6

Total 2308 100%

Table 4.2.9: reveals that approximately 41% (n=936) out of 2308 students

strongly agreed and 40% (n=917) agreed that they easily solve the exercise problems

given at the end of each chapter with the help of solved examples. Approximately

13% (n=295) students, out of 2308 disagreed while 7% (n=160) strongly disagreed

the statement. The mean score 3.14 is more than the norm 2.50. It is concluded that

most of the students easily solve the exercise problems given at the end of each

chapter with the help of solved examples and solved examples given in science

textbooks are sufficient enough.

Table 4.2.10

Science text books are attractive

Statement Levels Frequency % age
Mean
Score

My science text books are attractive

SD 154 6.7

3.08

D 339 14.7

A 982 42.6

SA 833 36.1

Total 2308 100%

Table 4.2.10: informs that approximately 43% (n=982) out of 2308 students

agreed and 36% (n=833) strongly agreed that science text books are attractive.

Approximately 15% (n=339) students, out of 2308 disagreed while 7% (n=154)

strongly disagreed the statement. The mean score 3.08 is more than the norm 2.50.

Hence, it is concluded that science text books are attractive to the students.
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Table 4.2.11

Science text books are free from errors

Statement Levels Frequency % age Mean
Score

My science text books are free from errors.

SD 296 12.8

2.88

D 405 17.6

A 885 38.3

SA 722 31.3

Total 2308 100%

Table 4.2.11: shows that approximately 38% (n=885) out of 2308 students

agreed and 31% (n=722) strongly agreed that science text books are free from errors.

Approximately 18% (n=405) students, out of 2308 disagreed while 13% (n=296)

strongly disagreed that science text books are free from errors. The mean score 2.88 is

more than the norm 2.50. It is concluded that in students view science text books are

free from errors.

Table 4.2.12

Teachers explain the concept very well

Statement Levels Frequency % age Mean
Score

Teachers explain the concept very well.

SD 151 6.5

3.29

D 174 7.5

A 831 36.0

SA 1152 49.9

Total 2308 100%

Table 4.2.12: reveals that approximately 50% (n=1152) out of 2308 students

strongly agreed and 36% (n=831) agreed that teachers explain the concept very well.

Approximately 8% (n=174) students, out of 2308 disagreed while 7% (n=151)

strongly disagreed that teachers explain the concept very well. The mean score 3.29 is

more than the norm 2.50. This indicates students’ acceptance that teachers explain the

concept well.
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Table 4.2.13

Teachers seek student's attention at start of lesson

Statement Levels Frequency % age Mean
Score

Teachers seek student's attention before

starting to teach a new lesson.

SD 103 4.5

3.33

D 220 9.5

A 806 34.9

SA 1179 51.1

Total 2308 100%

Table 4.2.13: indicates that approximately 51% (n=1179) out of 2308 students

strongly agreed and 35% (n=806) agreed that teachers seek students’ attention before

starting to teach a new lesson. Approximately 10% (n=220) students, out of 2308

disagreed while 5% (n=103) strongly disagreed that teachers seek student's attention

before starting to teach a new lesson. The mean score 3.33 is more than the norm

2.50. Hence, it is inferred that teachers seek students’ attention before starting to teach

a new lesson.

Table 4.2.14

Teachers ensure students involvement in lesson

Statement Levels Frequency % age Mean
Score

Teachers involve students in lesson through

relevant questions.

SD 128 5.6

3.22

D 270 11.7

A 876 38.0

SA 1034 44.8

Total 2308 100%

Table 4.2.14: discloses that approximately 45% (n=1034) out of 2308 students

strongly agreed and 38% (n=876) agreed that teachers involve students in lesson

through relevant questions. Approximately 12% (n=270) students, out of 2308

disagreed while 6% (n=128) strongly disagreed the statement. The mean score 3.22 is

more than the norm 2.50. This shows students’ acceptance that teachers involve them

in lesson through relevant questions.
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Table 4.2.15

Teachers start new topic by educing on previous knowledge of students

Statement Levels Frequency % age Mean
Score

Teachers start a new topic by educing on

previous knowledge of the students.

SD 177 7.7

3.11

D 274 11.9

A 976 42.3

SA 881 38.2

Total 2308 100%

Table 4.2.15: depicts that approximately 42% (n=976) out of 2308 students

agreed and 38% (n=881) strongly agreed that teachers start a new topic by educing on

previous knowledge of the students. Approximately 12% (n=274) students, out of

2308 disagreed while 8% (n=177) strongly disagreed that teachers start a new topic by

educing on previous knowledge of the students. The mean score 3.11 is more than the

norm 2.50. This indicates students’ acceptance that teachers start a new topic by

educing on previous knowledge of science class.

Table 4.2.16

Teachers help the students to solve difficult problems

Statement Levels Frequency % age Mean
Score

Teachers help the students if they feel difficulty

to solve a problem.

SD 165 7.2

3.24

D 204 8.8

A 853 37.0

SA 1086 47.1

Total 2308 100%

Table 4.2.16: explains that approximately 47% (n=1086) out of 2308 students

strongly agreed and 37% (n=853) agreed that teachers help the students if they feel

difficulty to solve a problem. Approximately 9% (n=204) students, out of 2308

disagreed while 7% (n=165) strongly disagreed that teachers help the students if they

feel difficulty to solve a problem. The mean score 3.24 is more than the norm 2.50.

This shows students’ acceptance that teachers help the students if they feel difficulty

to solve a problem.
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Table 4.2.17

Teachers encourage the students by asking questions

Statement Levels Frequency % age Mean
Score

Teachers encourage the students to ask

questions during a science class.

SD 156 6.8

3.25

D 214 9.3

A 845 36.6

SA 1093 47.4

Total 2308 100%

Table 4.2.17: reflects that approximately 47% (n=1093) out of 2308 students

strongly agreed and 37% (n=845) agreed that teachers encourage the students to ask

questions during a science class. Approximately 9% (n=214) students, out of 2308

disagreed while 7% (n=156) strongly disagreed that teachers encourage the students

to ask questions during a science class. The mean score 3.25 is more than the norm

2.50. This shows students’ acceptance that teachers encourage the students to ask

questions during a science class.

Table 4.2.18

Teachers quote examples from other science subjects

Statement Levels Frequency % age Mean
Score

Teachers quote examples from other science

subjects to explain the concept.

SD 160 6.9

3.10

D 344 14.9

A 908 39.3

SA 896 38.8

Total 2308 100%

Table 4.2.18: exposes that approximately 39% (n=908) out of 2308 students

agreed and 39% (n=896) strongly agreed that teachers quote examples from other

science subjects to explain the concept. Approximately 15% (n=344) students, out of

2308 disagreed while 7% (n=160) strongly disagreed that teachers quote examples

from other science subjects to explain the concept. The mean score 3.10 is more than

the norm 2.50. Hence, it is deduced that teachers quote examples from other science

subjects to explain the concept.



213

Table 4.2.19

Teachers help the students in explaining a concept

Statement Levels Frequency % age Mean
Score

Teachers help me out if I feel difficulty to

explain a concept.

SD 196 8.5

3.17

D 193 8.4

A 944 40.9

SA 975 42.2

Total 2308 100%

Table 4.2.19: reveals that approximately 42% (n=975) out of 2308 students

strongly agreed and 41% (n=944) agreed that teachers help them out if they feel

difficulty to explain a concept. Approximately 9% (n=196) students, out of 2308

strongly disagreed while 8% (n=193) disagreed that teachers help them out if they feel

difficulty to explain a concept. The mean score 3.17 is more than the norm 2.50. This

shows students’ acceptance that teachers help them out if they feel difficulty to

explain a concept.

Table 4.2.2

Teachers use model to explain the concept

Statement Levels Frequency % age Mean
Score

Teachers use model to explain the concept.

SD 619 26.8

2.35

D 625 27.1

A 696 30.2

SA 368 15.9

Total 2308 100%

Table 4.2.20: informs that approximately 30% (n=696) out of 2308 students

agreed and 16% (n=368) strongly agreed that teachers use model to explain the

concept. Approximately 27% (n=625) students, out of 2308 disagreed while 27%

(n=619) strongly disagreed that teachers use model to explain the concept. The mean

score 2.35 is less than the norm 2.50. Hence, it is concluded that most of the teachers

do not use model to explain the concept.
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Table 4.2.21

Teachers use chart to explain the concept

Statement Levels Frequency % age Mean
Score

Teachers use chart to explain the concept.

SD 542 23.5

2.37

D 717 31.1

A 708 30.7

SA 341 14.8

Total 2308 100%

Table 4.2.21: shows that approximately 31% (n=717) out of 2308 students

disagreed and 24% (n=542) strongly disagreed that teachers use chart to explain the

concept. Approximately31% (n=708) students, out of 2308 agreed while 15% (n=341)

strongly disagreed that teachers use chart to explain the concept. The mean score 2.37

is less than the norm 2.50. This indicates students’ rejection that teachers use chart to

explain the concept.

Table 4.2.22

Teachers show slides to explain the concept

Statement Levels Frequency % age Mean
Score

Teachers show slides to explain the concept.

SD 668 28.9

2.26

D 704 30.5

A 604 26.2

SA 332 14.4

Total 2308 100%

Table 4.2.22: reveals that approximately 31% (n=704) out of 2308 students

disagreed and 29% (n=668) strongly disagreed that teachers show slides to explain the

concept. Approximately 26% (n=604) students, out of 2308 agreed while 14%

(n=332) strongly agreed that teachers show slides to explain the concept. The mean

score 2.26 is less than the norm 2.50. This indicates students’ rejection about the use

of slides in the class to explain the concept.
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Table 4.2.23

Teachers show videos to explain the concept

Statement Levels Frequency % age Mean
Score

Teachers show videos to explain the concept.

SD 1147 49.7

1.82

D 646 28.0

A 306 13.3

SA 209 9.1

Total 2308 100%

Table 4.2.23: indicates that approximately 50% (n=1147) out of 2308 students

strongly disagreed and 28% (n=646) disagreed that teachers show videos to explain

the concept. Approximately 13% (n=306) students, out of 2308 agreed while 9%

(n=209) strongly agreed that teachers show videos to explain the concept. The mean

score 1.82 is less than the norm 2.50. Hence, it is inferred that teachers do not show

videos to explain the concept in the class.

Table 4.2.24

Teachers use science equipments to explain the concept

Statement Levels Frequency % age Mean
Score

Teachers use science equipments to explain the

concept.

SD 554 24.0

2.32

D 766 33.2

A 690 29.9

SA 298 12.9

Total 2308 100%

Table 4.2.24: discloses that approximately 33% (n=766) out of 2308 students

disagreed and 24% (n=554) strongly disagreed that teachers use science equipments

to explain the concept. Approximately 30% (n=690) students, out of 2308 agreed

while 13% (n=298) strongly agreed that teachers use science equipments to explain

the concept. The mean score 2.32 is less than the norm 2.50. This shows students’

rejection about the use of science equipments in the class to explain the concept.
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Table 4.2.25

Teachers use locally available materials to make models

Statement Levels Frequency % age Mean
Score

Teachers use locally available materials to

make models.

SD 447 19.4

2.52

D 595 25.8

A 884 38.3

SA 382 16.6

Total 2308 100%

Table 4.2.25: depicts that approximately 38% (n=884) out of 2308 students

agreed and 17% (n=382) strongly agreed that teachers use locally available materials

to make models. Approximately 26% (n=595) students, out of 2308 disagreed while

19% (n=447) strongly disagreed that teachers use locally available materials to make

models. The mean score 2.52 is more than the norm 2.50. This indicates students’

acceptance that teachers use locally available materials to make models.

Table 4.2.26

Teachers study books in addition to textbooks for better teaching

Statement Levels Frequency % age Mean
Score

Teachers study books in addition to

textbooks for better teaching.

SD 765 33.2

2.07

D 879 38.1

A 408 17.7

SA 256 11.1

Total 2308 100%

Table 4.2.26: explains that approximately 38% (n=879) out of 2308 students

disagreed and 33% (n=765) strongly disagreed that teachers study books in addition to

textbooks for better teaching. Approximately 18% (n=408) students, out of 2308

agreed while 11% (n=256) strongly agreed the statement. The mean score 2.07 is less

than the norm 2.50. Hence, it is inferred that teachers do not study books in addition

to textbooks for better teaching.
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Table 4.2.27

Teachers use demonstrations to explain scientific ideas

Statement Levels Frequency % age Mean
Score

Science teachers use demonstrations to

explain scientific ideas.

SD 471 20.4

2.31

D 918 39.8

A 656 28.4

SA 263 11.4

Total 2308 100%

Table 4.2.27: reflects that approximately 40% (n=918) out of 2308 students

disagreed and 20% (n=471) strongly disagreed that science teachers use

demonstrations to explain scientific ideas. Approximately 28% (n=656) students, out

of 2308 agreed while 11% (n=263) strongly agreed that science teachers use

demonstrations to explain scientific ideas. The mean score 2.31 is less than the norm

2.50. This explains students’ rejection about use of demonstrations to explain

scientific ideas in the class.

Table 4.2.28

Teachers use black /white board to explain the concept

Statement Levels Frequency % age Mean
Score

Teachers use black /white board to explain

the concept.

SD 149 6.5

3.36

D 162 7.0

A 708 30.7

SA 1289 55.9

Total 2308 100%

Table 4.2.28: exposes that approximately 60% (n=1289) out of 2308 students

strongly agreed and 31% (n=708) agreed that teachers use black /white board to

explain the concept. Approximately 7% (n=162) students, out of 2308 disagreed while

7% (n=149) strongly disagreed that teachers use black /white board to explain the

concept. The mean score 3.36 is more than the norm 2.50. Hence, it is deduced that

teachers mostly use black /white board to explain the concept in science class.
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Table 4.2.29

Teachers quote sufficient examples from daily life

Statement Levels Frequency % age Mean
Score

Teachers quote sufficient examples from

daily life to explain the concept.

SD 138 6.0

3.32

D 175 7.6

A 799 34.6

SA 1196 51.8

Total 2308 100%

Table 4.2.29: reveals that approximately 51% (n=1196) out of 2308 students

strongly agreed and 35% (n=799) agreed that teachers quote sufficient examples from

daily life to explain the concept. Approximately 8% (n=175) students, out of 2308

disagreed while 6% (n=138) strongly disagreed that teachers quote sufficient

examples from daily life to explain the concept. The mean score 3.32 is more than the

norm 2.50. This shows students’ acceptance that teachers quote sufficient examples

from daily life to explain the concept.

Table 4.2.30

Teachers’ lesson presentation is interesting

Statement Levels Frequency % age Mean
Score

Teachers’ lesson presentation is interesting.

SD 153 6.6

3.22

D 208 9.0

A 918 39.8

SA 1029 44.6

Total 2308 100%

Table 4.2.30: informs that approximately 45% (n=1029) out of 2308 students

strongly agreed and 40% (n=918) agreed that teachers lesson presentation is

interesting. Approximately 9% (n=208) students, out of 2308 disagreed while 7%

(n=153) strongly disagreed that teachers lesson presentation is interesting. The mean

score 3.22 is more than the norm 2.50. Hence, it is concluded that teachers’ lesson

presentation is interesting.
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Table 4.2.31

Students are actively involved during teaching

Statement Levels Frequency % age Mean
Score

Students are actively involved during

teaching.

SD 282 12.2

2.87

D 421 18.2

A 929 40.3

SA 676 29.3

Total 2308 100%

Table 4.2.31: depicts that approximately 40% (n=929) out of 2308 students

agreed and 29% (n=676) strongly agreed that students are actively involved during

teaching. Approximately 18% (n=421) students, out of 2308 disagreed while 12%

(n=282) strongly disagreed that students are actively involved during teaching. The

mean score 2.87 is more than the norm 2.50. It is inferred that in the class students are

actively involved during teaching.

Table 4.2.32

Teachers’ language is understandable

Statement Levels Frequency % age Mean
Score

Teachers use language that is understandable

for the students.

SD 132 5.7

3.37

D 123 5.3

A 804 34.8

SA 1249 54.1

Total 2308 100%

Table 4.2.32: exposes that approximately 54% (n=1249) out of 2308 students

strongly agreed and 35% (n=804) agreed that teachers use language that is

understandable for the students. Approximately 6% (n=132) students, out of 2308

strongly disagreed while 5% (n=123) disagreed that teachers use language that is

understandable for the students. The mean score 3.37 is more than the norm 2.50.

Hence, it is deduced that in science class teachers use language that is understandable

for the students.
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Table 4.2.33

Teacher appreciates questioning

Statement Levels Frequency % age Mean
Score

Teacher appreciates questioning during

science class.

SD 184 8.0

3.10

D 248 10.8

A 1027 44.5

SA 849 36.8

Total 2308 100%

Table 4.2.33: depicts that approximately 45% (n=1027) out of 2308 students

agreed and 37% (n=849) strongly agreed that teachers appreciate questioning during

science class. Approximately 11% (n=248) students, out of 2308 disagreed while 8%

(n=184) strongly disagreed that teachers appreciate questioning during science class.

The mean score 3.10 is more than the norm 2.50. This indicates students’ acceptance

for the statement that teachers appreciate questioning during science class.

Table 4.2.34

Questioning in science class is helpful to understand the concepts

Statement Levels Frequency % age Mean
Score

Teacher's questions during the science class

help me to understand the concepts.

SD 123 5.3

3.15

D 236 10.2

A 1112 48.2

SA 837 36.3

Total 2308 100%

Table 4.2.34: informs that approximately 48% (n=1112) out of 2308 students

agreed and 36% (n=837) strongly agreed that teachers questions during the science

class help them to understand the concepts. Approximately 10% (n=236) students, out

of 2308 disagreed while 5% (n=123) strongly disagreed that teachers questions during

the science class help them to understand the concepts. The mean score 3.15 is more

than the norm 2.50. Hence, it is concluded that teachers’ questions during the science

class help the students to understand the concepts.
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Table 4.2.35

Numerical problems are solved at the completion of each chapter

Statement Levels Frequency % age Mean
Score

Teacher makes the students to solve

numerical problems at the completion of

each chapter.

SD 215 9.3

3.07

D 296 12.8

A 918 39.8

SA 879 38.1

Total 2308 100%

Table 4.2.35: exposes that approximately 40% (n=918) out of 2308 students

agreed and 38% (n=879) strongly agreed that teachers makes the students to solve

numerical problems at the completion of each chapter. About 12% (n=296) students,

out of 2308 disagreed while 9% (n=215) strongly disagreed the statement. The mean

score 3.07 is more than the norm 2.50. This indicate students acceptance that teachers

makes them to solve numerical problems at the completion of each chapter.

Table 4.2.36

Memorizing the facts without understanding

Statement Levels Frequency % age Mean
Score

I am not in favour of memorizing the facts

without understanding concepts.

SD 596 25.8

2.30

D 787 34.1

A 563 24.4

SA 362 15.7

Total 2308 100%

Table 4.2.36: reflects that approximately 34% (n=787) out of 2308 students

disagreed and 26% (n=596) strongly disagreed that they are not in favour of first

memorizing and not understanding concepts. Approximately 24% (n=563) students,

out of 2308 agreed while 16% (n=362) strongly agreed that they are not in favour of

first memorizing and not understanding concepts. The mean score 2.30 is less than the

norm 2.50. This explains students’ rejection about only memorizing and not

understanding concepts.
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Table 4.2.37

Teachers explain the topic by giving examples from daily life

Statement Levels Frequency % age Mean
Score

Teachers explain the topic by giving

examples from daily life.

SD 132 5.7

3.20

D 241 10.4

A 967 41.9

SA 968 41.9

Total 2308 100%

Table 4.2.37: informs that approximately 42% (n=968) out of 2308 students

strongly agreed and 42% (n=967) agreed that teachers explain the topic by giving

examples from daily life. Approximately 10% (n=241) students, out of 2308

disagreed while 6% (n=132) strongly disagreed the statement. The mean score 3.20 is

more than the norm 2.50. Hence, it is concluded that teachers’ explain the topic by

giving examples from daily life.

Table 4.2.38

During a science class students prepare the notes

Statement Levels Frequency % age Mean
Score

During a science class I prepare the notes.

SD 154 6.7

3.12

D 287 12.4

A 989 42.9

SA 878 38.0

Total 2308 100%

Table 4.2.38: informs that approximately 43% (n=989) out of 2308 students

agreed and 38% (n=878) strongly agreed that during a science class they prepare the

notes. Approximately 12% (n=287) students, out of 2308 disagreed while 7% (n=154)

strongly disagreed that during a science class they prepare the notes. The mean score

3.12 is more than the norm 2.50. Hence, it is concluded that during a science class

students prepare the notes.
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Table 4.2.39

Teachers encourage students to take part in discussions.

Statement Levels Frequency % age Mean
Score

Teachers encourage, me to take part in

discussions.

SD 198 8.6

3.09

D 293 12.7

A 915 39.6

SA 902 39.1

Total 2308 100%

Table 4.2.39: exposes that approximately 40% (n=915) out of 2308 students

agreed and 39% (n=902) strongly agreed that teachers encourage, students to take part

in discussions. Approximately 13% (n=293) students, out of 2308 disagreed while 9%

(n=198) strongly disagreed that teachers encourage, students to take part in

discussions. The mean score 3.09 is more than the norm 2.50. Hence, it is deduced

that teachers encourage, students to take part in discussions.

Table 4.2.40

Students ask questions from science teacher

Statement Levels Frequency % age
Mean
Score

Students ask questions from science
teacher on the matter which is not clear.

SD 135 5.9

3.25
D 198 8.6
A 930 40.3
SA 1045 45.3
Total 2308 100%

Table 4.2.40: informs that approximately 45% (n=1045) out of 2308 students

strongly agreed and 40% (n=930) agreed that students ask questions from science

teacher on the matter which is not clear. Approximately 9% (n=198) students, out of

2308 disagreed while 6% (n=135) strongly disagreed that students ask questions from

science teacher on the matter which is not clear. The mean score 3.25 is more than the

norm 2.50. Hence, it is concluded that students ask questions from science teacher on

the matter which is not clear.
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Table 4.2.41

Students share their ideas with science teacher

Table 4.2.41: exposes that approximately 46% (n=1069) out of 2308 students

agreed and 32% (n=732) strongly agreed that they share their ideas with science

teacher. Approximately 13% (n=297) students, out of 2308 disagreed while 9%

(n=210) strongly disagreed that they share their ideas with science teacher. The mean

score 3.01 is more than the norm 2.50. This indicate students acceptance that they

share their ideas with science teacher.

Table 4.2.42

Teachers give me assignments to students

Statement Levels Frequency % age Mean
Score

Teachers give me assignments to solve the

science problems.

SD 280 12.1

2.93

D 364 15.8

A 897 38.9

SA 767 33.2

Total 2308 100%

Table 4.2.42: informs that approximately 39% (n=897) out of 2308 students

agreed and 33% (n=767) strongly agreed that teachers give them assignments to solve

the science problems. Approximately 16% (n=364) students, out of 2308 disagreed

while 12% (n=280) strongly disagreed the statement. The mean score 2.93 is more

than the norm 2.50. This shows students’ acceptance that teachers give them

assignments to solve the science problems.

Statement Levels Frequency % age Mean
Score

I share my ideas with my science teacher.

SD 210 9.1

3.01

D 297 12.9

A 1069 46.3

SA 732 31.7

Total 2308 100%
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Table 4.2.43

Teacher use variety of methods

Statement Levels Frequency % age Mean
Score

My science teacher use variety of methods

to teach science subjects.

SD 239 10.4

3.02

D 275 11.9

A 999 43.3

SA 795 34.5

Total 2308 100%

Table 4.2.43: shows that approximately 43% (n=999) out of 2308 students

agreed and 35% (n=795) strongly agreed that science teacher use variety of methods

to teach science subjects. Approximately 12% (n=275) students, out of 2308

disagreed while 10% (n=239) strongly disagreed that teachers science teacher use

variety of methods to teach science subjects. The mean score 3.02 is more than the

norm 2.50. Hence, it is deduced that science teachers use variety of methods to teach

science subjects.

Table 4.2.44

Science quiz is regularly arranged in the class

Statement Levels Frequency % age Mean
Score

Science quiz is regularly arranged in the

class.

SD 541 23.4

2.48

D 639 27.7

A 599 26.0

SA 529 22.9

Total 2308 100%

Table 4.2.44: discloses that approximately 28% (n=639) out of 2308 students

disagreed and 23% (n=541) strongly disagreed that science quiz is regularly arranged

in the class. Approximately 26% (n=599) students, out of 2308 agreed while 23%

(n=529) strongly agreed that science quiz is regularly arranged in the class. The mean

score 2.48 is less than the norm 2.50. Hence, it is deduced that science quiz is not

regularly arranged in the class.
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Table 4.2.45

Teachers appreciate the students to make science models

Statement Levels Frequency % age Mean
Score

Teachers appreciate the students when they

make science models.

SD 354 15.3

2.79

D 382 16.6

A 977 42.3

SA 595 25.8

Total 2308 100%

Table 4.2.45: depicts that approximately 42% (n=977) out of 2308 students

agreed and 26% (n=595) strongly agreed that teachers appreciate the students when

they make science models. Approximately 17% (n=382) students, out of 2308

disagreed while 15% (n=354) strongly disagreed that teachers appreciate the students

when they make science models. The mean score 2.79 is more than the norm 2.50.

This indicates students’ acceptance that teachers appreciate the students when they

make science models.

Table 4.2.46

Science exhibitions are arranged in the school

Statement Levels Frequency % age Mean
Score

Science exhibitions are arranged in the

school.

SD 675 29.3

2.37

D 617 26.7

A 512 22.2

SA 504 21.8

Total 2308 100%

Table 4.2.46: reflects that approximately 29% (n=675) out of 2308 students

strongly disagreed and 27% (n=617) disagreed that science exhibitions are arranged in

the school. Approximately 22% (n=512) students, out of 2308 agreed while 22%

(n=504) strongly agreed that science exhibitions are arranged in the school. The mean

score 2.37 is less than the norm 2.50. This shows students’ rejection that science

exhibitions are arranged in the school.
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Table 4.2.47

Students perform practical regularly

Statement Levels Frequency % age Mean
Score

We go to science laboratory to perform

practical regularly.

SD 737 31.9

2.35

D 489 21.2

A 608 26.3

SA 474 20.5

Total 2308 100%

Table 4.2.47: depicts that approximately 32% (n=737) out of 2308 students

strongly disagreed and 21% (n=489) disagreed that they go to science laboratory to

perform practical regularly. Approximately 26% (n=608) students, out of 2308 agreed

while 21% (n=474) strongly agreed that they go to science laboratory to perform

practical regularly. The mean score 2.35 is less than the norm 2.50. This indicates

students’ rejection to go to science laboratory to perform practical regularly.

Table 4.2.48

Students perform practical throughout the academic year

Statement Levels Frequency % age Mean
Score

We perform practical of science subjects

throughout the academic year.

SD 721 31.2

2.26

D 695 30.1

A 464 20.1

SA 428 18.5

Total 2308 100%

Table 4.2.48: informs that approximately 31% (n=721) out of 2308 students

disagreed and 30% (n=695) strongly disagreed that they perform practical of science

subjects throughout the academic year. Approximately 20% (n=464) students, out of

2308 agreed while 19% (n=428) strongly agreed that they perform practical of science

subjects throughout the academic year. The mean score 2.26 is less than the norm

2.50. This shows students rejection that they perform practical of science subjects

throughout the academic year.
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Table 4.2.49

Laboratory facilities are adequate

Statement Levels Frequency % age Mean
Score

Laboratory facilities are adequate.

SD 263 11.4

2.96

D 315 13.7

A 976 42.3

SA 754 32.7

Total 2308 100%

Table 4.2.49: revels that approximately 42% (n=1976) out of 2308 students

agreed and 33% (n=754) strongly agreed that laboratory facilities are adequate.

Approximately 14% (n=315) students, out of 2308 disagreed while 11% (n=263)

strongly disagreed that laboratory facilities are adequate. The mean score 2.96 is more

than the norm 2.50. This shows students’ acceptance that laboratory facilities are

adequate.

Table 4.2.50

Teachers explain step by step procedure of each experiment

Statement Levels Frequency % age Mean
Score

My teacher explains step by step how to

perform each experiment.

SD 192 8.3

3.10

D 247 10.7

A 1006 43.6

SA 863 37.4

Total 2308 100%

Table 4.2.50: shows that approximately 44% (n=1006) out of 2308 students

agreed and 37% (n=863) strongly agreed that teacher explains step by step how to

perform each experiment. Approximately 11% (n=247) students, out of 2308

disagreed while 8% (n=192) strongly disagreed that teacher explains step by step how

to perform each experiment. The mean score 3.10 is more than the norm 2.50. Hence

it is deduced that teacher explains step by step how to perform each experiment.
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Table 4.2.51

Teacher demonstrates experiment prior to students

Statement Levels Frequency % age Mean
Score

Our science teacher demonstrates an

experiment first and then we perform it.

SD 317 13.7

3.03

D 243 10.5

A 799 34.6

SA 949 41.1

Total 2308 100%

Table 4.2.51: indicates that approximately 41% (n=949) out of 2308 students

strongly agreed and 35% (n=799) agreed that science teacher demonstrates an

experiment first and then they perform it. Approximately 14% (n=317) students, out

of 2308 strongly disagreed while 11% (n=243) disagreed that science teacher

demonstrates an experiment first and then they perform it. The mean score 3.03 is

more than the norm 2.50. This shows students’ acceptance that science teacher

demonstrates an experiment first and then students perform it.

Table 4.2.52

Students cover all experiments given in the practical note book

Statement Levels Frequency % age Mean
Score

We cover all experiments which are given in

the practical note book.

SD 189 8.2

3.07

D 284 12.3

A 1007 43.6

SA 828 35.9

Total 2308 100%

Table 4.2.52: shows that approximately 44% (n=1007) out of 2308 students

agreed and 36% (n=828) strongly agreed that they cover all experiments which are

given in the practical note book. Approximately 12% (n=284) students, out of 2308

disagreed while 8% (n=189) strongly disagreed that they cover all experiments which

are given in the practical note book. The mean score 3.07 is more than the norm 2.50.

Hence, it is deduced that students cover all experiments which are given in the

practical note book.



230

Table 4.2.53

Number of students in the laboratory is quite manageable

Table 4.2.53: revels that approximately 33% (n=767) out of 2308 students

disagreed and 29% (n=671) strongly disagreed that number of students in the

laboratory are manageable. Approximately 21% (n=486) students, out of 2308

strongly agreed while 17% (n=384) agreed that number of students in the laboratory

are manageable. The mean score 2.25 is less than the norm 2.50. This shows students

rejection that number of students in the laboratory are manageable.

Table 4.2.54

Apparatus is available for each student to perform experiments

Table 4.2.54: indicates that approximately 30% (n=692) out of 2308 students

disagreed and 25% (n=571) strongly disagreed that apparatus is available for each

student to perform experiments in laboratory. Approximately 23% (n=539) students,

out of 2308 agreed while 22% (n=506) strongly agreed that apparatus is available for

each student to perform experiments in laboratory. The mean score 2.42 is less than

the norm 2.50. This shows students rejection about the availability of sufficient

apparatus in school laboratory.

Statement Levels Frequency % age Mean
Score

Number of students in the laboratory is

quite manageable.

SD 671 29.1

2.25

D 767 33.2

A 486 21.1

SA 384 16.6

Total 2308 100%

Statement Levels Frequency % age Mean
Score

Apparatus is available for each student to

perform experiments in laboratory.

SD 571 24.7

2.42

D 692 30.0

A 539 23.4

SA 506 21.9

Total 2308 100%
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Table 4.2.55

We perform experiments under the directions of science teacher

Table 4.2.55: shows that approximately 40% (n=918) out of 2308 students

strongly agreed and 35% (n=799) agreed that students perform science experiments

according to the direction of our science teacher. Approximately 14% (n=332)

students, out of 2308 disagreed while 11% (n=259) strongly disagreed the statement.

The mean score 3.03 is more than the norm 2.50. Hence, it is concluded that students

perform science experiments according to the direction of our science teacher.

Table 4.2.56

Students can plan and perform experiments independently

Statement Levels Frequency % age Mean
Score

As a result of teachers instructions I can plan

and perform experiments independently.

SD 468 20.3

2.51

D 709 30.7

A 624 27.0

SA 507 22.0

Total 2308 100%

Table 4.2.56: informs that approximately 31% (n=709) out of 2308 students

disagreed and 20% (n=468) strongly disagreed that they can plan and perform

experiments independently in the light of teachers’ instructions. Approximately 27%

(n=624) students, out of 2308 agreed while 20% (n=468) strongly agreed the

statement. The mean score 2.51 is more than the norm 2.50. This shows students’

acceptance that they can plan and perform experiments independently in the light of

teachers’ instructions.

Statement Levels Frequency % age Mean
Score

We perform science experiments

according to the direction of our science

teacher.

SD 259 11.2

3.03

D 332 14.4

A 799 34.6

SA 918 39.8

Total 2308 100%
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Table 4.2.57

Teachers listens students’ ideas about scientific discoveries

Statement Levels Frequency % age Mean
Score

My science teacher listens to my ideas

about scientific discoveries.

SD 344 14.9

2.76

D 398 17.2

A 1034 44.8

SA 532 23.0

Total 2308 100%

Table 4.2.57: shows that approximately 45% (n=1034) out of 2308 students

agreed and 23% (n=532) strongly agreed that teachers’ listen their ideas about

scientific discoveries. Approximately 17% (n=398) students, out of 2308 disagreed

while 15% (n=344) strongly disagreed that teachers’ listen their ideas about scientific

discoveries. The mean score 2.76 is more than the norm 2.50. Hence, it is deduced

that teachers’ listen students’ ideas about scientific discoveries.

Table 4.2.5

Can perform each experiment given in the practical note book

Statement Levels Frequency % age Mean
Score

I can perform each experiment given in

the practical note book.

SD 319 13.8

2.82

D 435 18.9

A 892 38.7

SA 662 28.7

Total 2308 100%

Table 4.2.58: revels that approximately 39% (n=892) out of 2308 students

agreed and 29% (n=662) strongly agreed that they can perform each experiment given

in the practical note book. Approximately 19% (n=435) students, out of 2308

disagreed while 14% (n=319) strongly disagreed that they can perform each

experiment given in the practical note book. The mean score 2.82 is more than the

norm 2.50. This shows students’ acceptance to perform each experiment given in the

practical note book.
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Table 4.2.59

Students prefer to understand the concept than to just memorize it

Statement Levels Frequency % age Mean
Score

I prefer to understand the scientific concept

rather than to just memorize it.

SD 1397 60.5

1.58

D 615 26.7

A 158 6.9

SA 138 6.0

Total 2308 100%

Table 4.2.59: shows that approximately 61% (n=1397) out of 2308 students

strongly disagreed and 27% (n=615) disagreed that they prefer to understand the

scientific concept rather than to just memorize it. Approximately 7% (n=158)

students, out of 2308 strongly agreed while 6% (n=138) agreed that they prefer to

understand the scientific concept rather than to just memorize it. The mean score 1.58

is less than the norm 2.50. This indicates students’ rejection that they prefer to

understand the scientific concept rather than to just memorize it.

Table 4.2.60

Examination provides a chance to go through the contents

Statement Levels Frequency % age Mean
Score

Examination provides me a chance to go

through the curriculum contents in befitting

manner.

SD 74 3.2

3.45

D 123 5.3

A 797 34.5

SA 1314 56.9

Total 2308 100%

Table 4.2.60: reflects that approximately 57% (n=1314) out of 2308 students

strongly agreed and 35% (n=797) agreed that examination provides them a chance to

go through the curriculum contents in befitting manner. Approximately 5% (n=123)

students, out of 2308 disagreed while 3% (n=74) strongly disagreed the statement.

The mean score 3.45 is more than the norm 2.50. This shows students’ acceptance

that examination provides them a chance to go through the curriculum contents in

befitting manner.
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Table 4.2.61

Students prefer to clarify concept instead of getting good marks

Table 4.2.61: reveals that approximately 39% (n=891) out of 2308 students

strongly disagreed and 25% (n=587) disagreed that they try to clarify the concept

rather than to run after good marks in the examination. Approximately 21% (n=473)

students, out of 2308 agreed while 16% (n=357) strongly agreed the statement. The

mean score 2.13 is less than the norm 2.50. This indicates students’ rejection to clarify

the concept rather than to run after good marks in the examination.

The mean performance norm for acceptance of any statement was 2.50. Any

statement showing mean score more than 2.50 was acceptable for the persons in the

sample while statement showing mean score less than 2.50 were considered to be

unacceptable for the sample. Keeping this norm in view 45 out of 61 statements had

high acceptance level (74%), while remaining statements 16 out of 61 (26%) could

not find the acceptance of the sample. It was concluded that on most of the statements

(74%), students were satisfied with the curriculum development and teaching

strategies in practice at secondary school level.

Statement Levels Frequency % age Mean
Score

I try to clarify the concept rather than to run

after good marks in the examination.

SD 891 38.6

2.13

D 587 25.4

A 473 20.5

SA 357 15.5

Total 2308 100%



235

Table 4.2.62

Suggestions to improve science textbooks

S. No. Statement Frequency Percentage

1 Textbooks of science should be attractive,

colorful having more labeled diagrams and

pictures to explain the text.

661 35%

2 More explanations and examples from daily life

should be included in the science textbooks to

explore the concept.

467 24%

3 Language of textbooks should be easy and

understandable. They should be written in urdu.

289 15%

4 Modern science knowledge about new

discoveries should be introduced in science

textbooks.

195 10%

5 By improving exercises given at end of each

chapter and objective type question should be

increased in exercises so that they cover the

entire chapter.

142 7%

6 Maintain balance between practical and

theoretical work and textbooks should be loaded

with more activities and practical work.

87 5%

7 Science textbooks should be free from errors and

according to the mantel level of student.

48 3%

8 Contents load should be decreased by removing

unimportant topics.

23 1%

Total 1912 100%
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Table 4.2.63

Suggestions to improve science teaching

S. No. Statement Frequency Percentage

1 Competent teacher should be appointed. 546 26%

2

Teacher should give demonstrations and use

maximum resource material (models, charts,

audio-visual aids etc) to explain the concept.

448 22%

3
More attention should be given to practical work

to promote activity base learning.
375 18%

4
Teacher should give example from daily life to

explain the concept.
319 15%

5

Teacher-student interaction should be improved

and teacher’s behavior should be polite and

accommodating.

148 7%

6
Mental ability of student should be kept in mind

while teaching a science class.
137 7%

5
Teacher should use questioning technique and

emphasize on class tests.
67 3%

6
By improving laboratory facilities and its proper

use.
35 2%

Total 2065 100%

Table 4.2.64

Suggestions to improve examination system

S. No. Statement Frequency Percentage

1 Cramming /cheating should be discouraged. 673 33%

2
Competent examiners for marking and trained

invigilation staff should be appointed.
573 28%

3

More emphasis should be given on objective

type questions and short questions in the

question paper.

492 24%

4
Examination should focus on conceptual

learning rather than root memorization.
264 13%

5

Achievement criteria should be annual

examination results along with class

performance of student during the academic

year.

46 2%

Total 2048 100%
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4.2.2 Statement Analysis of Teachers’ Questionnaire

Questionnaire for secondary school science teachers consisted of 61

statements. Each statement was analyzed by determining percentage of responses and

mean score on all statements. Statistics were recorded in the tabular form.

Table 4.3.1

Qualifications of Science teachers

S. No Qualifications No of Teachers Percentage

1 F.A / F.Sc 0 0%

2 B.A 5 2%

3 B.Sc 55 24%

4 M.A 77 34%

5 M.Sc 91 40%

6 M.phil 2 1%

Table 4.3.1: points out that majority (40%) of science teachers possessed

academic qualification M.Sc; 34% had M.A; 24% had B.Sc while only 3% possessed

B.A, F.A / F.Sc or M.phil degree as academic qualification.

Table 4.3.2

Professional Qualifications of Science teachers

S. No Qualifications No of Teachers Percentage

1 C.T 3 1%

2 B.Ed 119 52%

3 M.Ed 96 42%

4 M.A (Education) 12 5%

Table 4.3.2: revels that majority (52%) of science teachers teaching at SSC

level possessed professional qualification B.Ed; 42% had M.Ed; 5% had M.A

(Education) and only 1% possessed C.T diploma.
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Table 4.3.3

Teaching Experience of Science teachers

S. No Years No of Teachers Percentage

1 1-5 73 32%

2 6-10 39 17%

3 11-15 31 13%

4 16-20 36 16%

5 Above 20 51 22%

Table 4.3.3: shows that majority (51%) of science teachers teaching at SSC

level had teaching experience more than ten years. 17% more than six years while

32% had teaching experience below five years.

Table 4.3.4:

Designation of Science teachers

S. No Designation No of Teachers Percentage

1 MTT/PTC 11 5%

2 TUGT/EST 35 15%

3 TGT/SST 44 19%

4 TGT(SG)/ SST 140 61%

Table 4.3.4: indicates that majority (61%) of sample science teachers teaching

at SSC level were TGT (SG)/ SST (BPS-17); 19% TGT (BPS-16); 15% TUGT

(BPS-14) and only 5% MTT (BPS-9).
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Table 4.3.5

Objectives of science subjects are well defined

Statement Levels Frequency % age
Mean

Score

The objectives of science subjects are

well defined.

SD 13 5.7

2.91

D 33 14.4

A 146 63.5

SA 38 16.5

Total 230 100%

Table 4.3.5: revels that approximately 64% (n=146) out of 230 teachers agreed

and 17% (n=38) strongly agreed that objectives of science subjects are well defined.

Approximately 14% (n=33) teachers, out of 230 disagreed while 6% (n=13) strongly

disagreed that objectives of science subjects are well defined. The mean score 2.91 is

more than the norm 2.50. This shows teachers’ acceptance that objectives of science

subjects are well defined.

Table 4.3.6

Teachers keep in mind the objectives of science curriculum

Statement Levels Frequency % age
Mean

Score

I keep in mind the objectives of science

curriculum while teaching science class.

SD 7 3.0

3.12

D 19 8.3

A 144 62.6

SA 60 26.1

Total 230 100%

Table 4.3.6: reflects that approximately 63% (n=144) out of 230 teachers

agreed and 26% (n=60) strongly agreed that they keep in mind the objectives of

science curriculum while teaching science class. Approximately 8% (n=19) teachers,

out of 230 disagreed while 3% (n=7) strongly disagreed that they keep in mind the

objectives of science curriculum while teaching science class. The mean score 3.12 is

more than the norm 2.50. It is inferred that teachers keep in mind the objectives of

science curriculum while teaching science class.
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Table 4.3.7

Book contents are according to the course objectives

Statement Levels Frequency % age
Mean

Score

Book contents are according to the course

objectives.

SD 8 3.5

2.88

D 47 20.4

A 140 60.9

SA 35 15.2

Total 230 100%

Table 4.3.7: depicts that approximately 61% (n=140) out of 230 teachers

agreed and 15% (n=35) strongly agreed that book contents are according to the course

objectives. Approximately 21% (n=47) teachers, out of 230 disagreed while 4% (n=8)

strongly disagreed that book contents are according to the course objectives. The

mean score 2.88 is more than the norm 2.50. This shows teachers’ acceptance that

book contents are according to the course objectives.

Table 4.3.8

Contents are according to mental approach of students

Statement Levels Frequency % age
Mean

Score

Curriculum contents are according to

mental approach of students.

SD 14 6.1

2.66

D 83 36.1

A 101 43.9

SA 32 13.9

Total 230 100%

Table 4.3.8: discloses that approximately 44% (n=101) out of 230 teachers

agreed and 3% (n=32) strongly agreed that curriculum contents are according to

mental approach of students. Approximately 36% (n=83) teachers, out of 230

disagreed while 6% (n=14) strongly disagreed that curriculum contents are according

to mental approach of students. The mean score 2.66 is more than the norm 2.50. This

indicates teachers’ acceptance that curriculum contents are according to mental

approach of students.
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Table 4.3.9

Contents are logically organized

Statement Levels Frequency % age
Mean

Score

Contents are logically organized.

SD 6 2.6

2.70

D 85 37.0

A 112 48.7

SA 27 11.7

Total 230 100%

Table 4.3.9: explains that approximately 49% (n=112) out of 230 teachers

agreed and 12% (n=27) strongly agreed that contents are logically organized.

Approximately 37% (n=85) teachers, out of 230 disagreed while 3% (n=6) strongly

disagreed that contents are logically organized. The mean score 2.70 is more than the

norm 2.50. This shows teachers’ acceptance that course contents are logically

organized.

Table 4.3.10

Content are manageable during the academic session

Statement Levels Frequency % age
Mean

Score

Content of science curriculum are

manageable during the academic session.

SD 34 14.8

2.41

D 84 36.5

A 95 41.3

SA 17 7.4

Total 230 100%

Table 4.3.10: indicates that approximately 41% (n=95) out of 230 teachers

agreed and 7% (n=17) strongly agreed that content of science curriculum are

manageable during the academic session. Approximately 37% (n=84) teachers, out of

230 disagreed while 15% (n=34) strongly disagreed that content of science curriculum

are manageable during the academic session. The mean score 2.41 is less than the

norm 2.50. This infers teachers’ rejection that content of science curriculum is

manageable during the academic session.
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Table 4.3.11

Contents fulfill educational requirements of SSC science student

Statement Levels Frequency % age
Mean

Score

Book contents fulfill the educational

requirements of the SSC science student.

SD 29 12.6

2.46

D 89 38.7

A 90 39.1

SA 22 9.6

Total 230 100%

Table 4.3.11: indicates that approximately 39% (n=89) out of 230 teachers

disagreed and 13% (n=29) strongly disagreed that book contents fulfill the

educational requirements of the SSC science student. Approximately 39% (n=90)

teachers, out of 230 agreed while 10% (n=22) strongly agreed that book contents

fulfill the educational requirements of the SSC science student. The mean score 2.46

is less than the norm 2.50. This concludes teachers’ rejection that book contents fulfill

the educational requirements of the SSC science student.

Table 4.3.12

Language of science text books is understandable

Statement Levels Frequency % age
Mean

Score

The language of science text books is

understandable.

SD 22 9.6

2.77

D 35 15.2

A 147 63.9

SA 26 11.3

Total 230 100%

Table 4.3.12: explains that approximately 64% (n=147) out of 230 teachers

agreed and 11% (n=26) strongly agreed that language of science text books is

understandable. Approximately 15% (n=35) teachers, out of 230 disagreed while 10%

(n=22) strongly disagreed that language of science text books is understandable. The

mean score 2.77 is more than the norm 2.50. This indicates teachers’ acceptance that

language of science text books is understandable.
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Table 4.3.13

Contents of science are according to the mental level of students

Statement Levels Frequency % age
Mean

Score

The contents of science subjects are according

to the mental level of students.

SD 12 5.2

2.70

D 76 33.0

A 112 48.7

SA 30 13.0

Total 230 100%

Table 4.3.13: reflects that approximately 49% (n=112) out of 230 teachers agreed

and 13% (n=30) strongly agreed that contents of science subjects are according to the

mental level of students. Approximately 33% (n=76) teachers, out of 230 disagreed

while 5% (n=12) strongly disagreed that contents of science subjects are according to

the mental level of students. The mean score 2.70 is more than the norm 2.50. This

refers teachers’ acceptance that contents of science subjects are according to the mental

level of students.

Table 4.3.14

Script of science text books is free from errors

Statement Levels Frequency % age
Mean

Score

The script of science text books is free

from errors.

SD 14 6.1

2.33

D 137 59.6

A 68 29.6

SA 11 4.8

Total 230 100%

Table 4.3.14: informs that approximately 60% (n=137) out of 230 teachers

disagreed and 6% (n=14) strongly disagreed that script of science text books is free

from errors. Approximately 30% (n=68) teachers, out of 230 agreed while5% (n=11)

strongly agreed that script of science text books is free from errors. The mean score

2.33 is less than the norm 2.50. This indicates teachers’ rejection that script of science

text books is free from errors.
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Table 4.3.15

Lessons in text books are interlinked

Statement Levels Frequency % age
Mean

Score

Lessons in text books are interlinked and

provide basis for the next chapters.

SD 9 3.9

2.63

D 89 38.7

A 109 47.4

SA 23 10.0

Total 230 100%

Table 4.3.15: revels that approximately 47% (n=109) out of 230 teachers

agreed and 10% (n=23) strongly agreed that lessons in text books are interlinked and

provide basis for the next chapters. Approximately 39% (n=89) teachers, out of 230

disagreed while 4% (n=9) strongly disagreed the statement. The mean score 2.63 is

more than the norm 2.50. This shows teachers’ acceptance that lessons in text books

are interlinked and provide basis for the next chapters.

Table 4.3.16

Exercises review the entire chapter

Statement Levels Frequency % age
Mean

Score

Exercises given at the end of each chapter

review the entire chapter.

SD 18 7.8

2.67

D 63 27.4

A 127 55.2

SA 22 9.6

Total 230 100%

Table 4.3.16: revels that approximately 55% (n=127) out of 230 teachers

agreed and 10% (n=22) strongly agreed that exercises given at the end of each chapter

review the entire chapter. Approximately 27% (n=63) teachers, out of 230 disagreed

while 8% (n=18) strongly disagreed that exercises given at the end of each chapter

review the entire chapter. The mean score 2.67 is more than the norm 2.50. This refers

teachers’ acceptance that exercises given at the end of each chapter review the entire

chapter.
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Table 4.3.17

Text books provide sufficient explanations

Statement Levels Frequency % age
Mean

Score

Text books provide sufficient explanations for

students to understand scientific concepts.

SD 7 3.0

2.62

D 92 40.0

A 113 49.1

SA 18 7.8

Total 230 100%

Table 4.3.17: discloses that approximately 49% (n=113) out of 230 teachers

agreed and 8% (n=18) strongly agreed that text books provide sufficient explanations

for students to understand scientific concepts. Approximately 40% (n=92) teachers,

out of 230 disagreed while 3% (n=7) strongly disagreed that text books provide

sufficient explanations for students to understand scientific concepts. The mean score

2.62 is more than the norm 2.50. This reflects teachers’ acceptance that text books

provide sufficient explanations for students to understand scientific concepts.

Table 4.3.18

Theories relate with real life

Statement Levels Frequency % age
Mean

Score

Theories given in science textbooks relate

with real life.

SD 26 11.3

2.45

D 90 39.1

A 98 42.6

SA 16 7.0

Total 230 100%

Table 4.3.18: revels that approximately 39% (n=90) out of 230 teachers

disagreed and 11% (n=26) strongly disagreed that theories given in science textbooks

relate with real life. Approximately 43% (n=98) teachers, out of 230 agreed while7%

(n=16) strongly agreed that theories given in science textbooks relate with real life.

The mean score 2.45 is less than the norm 2.50. This indicates teachers’ rejection that

theories given in science textbooks relate with real life.
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Table 4.3.19

Supplement material in science textbooks is sufficient

Statement Levels Frequency % age
Mean

Score

Supplement material in science subjects is

sufficient to increase students' interest.

SD 29 12.6

2.30

D 114 49.6

A 76 33.0

SA 11 4.8

Total 230 100%

Table 4.3.19: depicts that approximately 50% (n=144) out of 230 teachers

disagreed and 13% (n=29) strongly disagreed that supplement material in science

subjects is sufficient to increase students' interest. Approximately 33% (n=76)

teachers, out of 230 agreed while 5% (n=11) strongly agreed the statement. The mean

score 2.30 is less than the norm 2.50. It is inferred that supplement material in science

subjects is not sufficient to increase students' interest.

Table 4.3.20

Subject matter develop scientific attitude among students

Statement Levels Frequency % age
Mean

Score

Subject matter in science text books develop

scientific attitude among students.

SD 22 9.6

2.47

D 91 39.6

A 105 45.7

SA 12 5.2

Total 230 100%

Table 4.3.20: revels that approximately 46% (n=105) out of 230 teachers

agreed and 5% (n=12) strongly agreed that subject matter in science text books

develop scientific attitude among students. Approximately 40% (n=91) teachers, out

of 230 disagreed while 9% (n=22) strongly disagreed that subject matter in science

text books develop scientific attitude among students. The mean score 2.47 is less

than the norm 2.50. This refers teachers’ rejection that subject matter in science text

books develop scientific attitude among students.
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Table 4.3.21

Activities given in science text books are challenging

Statement Levels Frequency % age
Mean

Score

Activities given in science text books are

challenging for majority of the students.

SD 18 7.8

2.59

D 84 36.5

A 103 44.8

SA 25 10.9

Total 230 100%

Table 4.3.21: reflects that approximately 45% (n=103) out of 230 teachers

agreed and 11% (n=25) strongly agreed that activities given in science text books are

challenging for majority of the students. Approximately 37% (n=84) teachers, out of

230 disagreed while 8% (n=18) strongly disagreed the statement. The mean score 2.59

is more than the norm 2.50. This specifies teachers’ acceptance that activities given in

science text books are challenging for majority of the students.

Table 4.3.22

Examples in science textbooks are sufficient

Statement Levels Frequency % age
Mean

Score

Examples in text books are sufficient to

understand the concept.

SD 21 9.1

2.49

D 104 45.2

A 76 33.0

SA 29 12.6

Total 230 100%

Table 4.3.22: shows that approximately 45% (n=104) out of 230 teachers

disagreed and 9% (n=21) strongly disagreed that examples in text books are sufficient

to understand the concept. Approximately 33% (n=76) teachers, out of 230 agreed

while 13% (n=29) strongly agreed that examples in text books are sufficient to

understand the concept. The mean score 2.49 is less than the norm 2.50. This indicates

teachers’ rejection that examples in text books are sufficient to understand the

concept.
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Table 4.3.23

Textbooks contain sufficient material on scientific concepts

Statement Levels Frequency % age
Mean

Score

Text books of science subjects contain

sufficient material on scientific concepts.

SD 16 7.0

2.55

D 91 39.6

A 103 44.8

SA 20 8.7

Total 230 100%

Table 4.3.23: explains that approximately 45% (n=103) out of 230 teachers

agreed and 9% (n=20) strongly agreed that textbooks of science subjects contain

sufficient material on scientific concepts. Approximately 40% (n=91) teachers, out of

230 disagreed while 7% (n=16) strongly disagreed the statement. The mean score 2.55

is more than the norm 2.50. This infers teachers’ acceptance that textbooks of science

subjects contain sufficient material on scientific concepts.

Table 4.3.24

Textbooks contain sufficient material on scientific theories

Statement Levels Frequency % age
Mean

Score

Text books of science subjects contain

sufficient material on scientific theories.

SD 12 5.2

2.67

D 72 31.3

A 125 54.4

SA 21 9.1

Total 230 100%

Table 4.3.24: shows that approximately 54% (n=125) out of 230 teachers

agreed and 9% (n=21) strongly agreed that textbooks of science subjects contain

sufficient material on scientific theories. Approximately 31% (n=72) teachers, out of

230 disagreed while 5% (n=12) strongly disagreed that textbooks of science subjects

contain sufficient material on scientific theories. The mean score 2.67 is more than the

norm 2.50. This indicates teachers’ acceptance that textbooks of science subjects

contain sufficient material on scientific theories.
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Table 4.3.25

Science textbooks contain sufficient graphs

Statement Levels Frequency % age
Mean

Score

To explain the contents, textbooks provide

sufficient graphs.

SD 41 17.8

2.27

D 102 44.4

A 71 30.9

SA 16 7.0

Total 230 100%

Table 4.3.25: depicts that approximately 44% (n=102) out of 230 teachers

disagreed and 18% (n=41) strongly disagreed that to explain the contents, textbooks

provide sufficient graphs. Approximately 31% (n=71) teachers, out of 230 agreed

while 7% (n=16) strongly agreed that to explain the contents, textbooks provide

sufficient graphs. The mean score 2.27 is less than the norm 2.50. It is inferred that to

explain the contents, textbooks do not provide sufficient graphs.

Table 4.3.26

Science textbooks contain sufficient illustrations

Statement Levels Frequency % age
Mean

Score

To explain the contents, textbooks provide

sufficient illustrations.

SD 24 10.4

2.37

D 105 45.7

A 93 40.4

SA 8 3.5

Total 230 100%

Table 4.3.26: revels that approximately 46% (n=105) out of 230 teachers

disagreed and 10% (n=24) strongly disagreed that to explain the contents, textbooks

provide sufficient illustrations. Approximately 40% (n=93) teachers, out of 230

agreed while 4% (n=8) strongly agreed that to explain the contents, textbooks provide

sufficient illustrations. The mean score 2.37 is less than the norm 2.50. This concludes

teachers’ rejection that to explain the contents, textbooks provide sufficient

illustrations.



250

Table 4.3.27

Science textbooks contain sufficient labeled diagrams

Statement Levels Frequency % age
Mean

Score

To explain the contents, textbooks provide

sufficient labeled diagrams.

SD 9 3.9

2.79

D 58 25.2

A 136 59.1

SA 27 11.7

Total 230 100%

Table 4.3.27: indicates that approximately 59% (n=136) out of 230 teachers

agreed and 12% (n=27) strongly agreed that to explain the contents, textbooks provide

sufficient labeled diagrams. Approximately 25% (n=58) teachers, out of 230

disagreed while 4% (n=9) strongly disagreed the statement. The mean score 2.79 is

more than the norm 2.50. This shows teachers’ acceptance that to explain the

contents, textbooks provide sufficient labeled diagrams.

Table 4.3.28

Science textbooks contain sufficient pictures

Statement Levels Frequency % age
Mean

Score

To explain the contents, textbooks provide

sufficient pictures.

SD 17 7.4

2.65

D 73 31.7

A 114 49.6

SA 26 11.3

Total 230 100%

Table 4.3.28: reflects that approximately 50% (n=114) out of 230 teachers

agreed and 11% (n=26) strongly agreed that to explain the contents, textbooks provide

sufficient labeled pictures. Approximately 32% (n=73) teachers, out of 305 disagreed

while 7% (n=17) strongly disagreed that to explain the contents, textbooks provide

sufficient labeled pictures. The mean score 2.65 is more than the norm 2.50. This

shows teachers’ acceptance that to explain the contents, textbooks provide sufficient

labeled pictures.
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Table 4.3.29

Science textbooks contain sufficient footnotes

Statement Levels Frequency % age
Mean

Score

To explain the contents, textbooks provide

sufficient foot notes.

SD 33 14.4

2.40

D 89 38.7

A 90 39.1

SA 18 7.8

Total 230 100%

Table 4.3.29: depicts that approximately 39% (n=89) out of 230 teachers

disagreed and 14% (n=33) strongly disagreed that to explain the contents, textbooks

provide sufficient foot notes. Approximately 39% (n=90) teachers, out of 230 agreed

while 8% (n=18) strongly agreed that to explain the contents, textbooks provide

sufficient foot notes. The mean score 2.40 is less than the norm 2.50. It is inferred that

to explain the contents, textbooks do not provide sufficient foot notes.

Table 4.3.30

Curriculum implants understanding of science concepts

Statement Levels Frequency % age
Mean

Score

Curriculum implants among students the

understanding of science concepts.

SD 18 7.8

2.80

D 44 19.1

A 134 58.3

SA 34 14.8

Total 230 100%

Table 4.3.30: indicates that approximately 58% (n=134) out of 230 teachers

agreed and 15% (n=34) strongly agreed that curriculum implants among students the

understanding of science concepts. Approximately19 % (n=44) teachers, out of 230

disagreed while 8% (n=18) strongly disagreed that curriculum implants among

students the understanding of science concepts. The mean score 2.80 is more than the

norm 2.50. This shows that teachers’ acceptance that curriculum implants among

students the understanding of science concepts.
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Table 4.3.31

Curriculum implants habit of observation

Statement Levels Frequency % age
Mean

Score

Curriculum implants among students the

habit of observation.

SD 12 5.2

2.69

D 74 32.2

A 117 50.9

SA 27 11.7

Total 230 100%

Table 4.3.31: revels that approximately51% (n=117) out of 230 teachers

agreed and 12% (n=27) strongly agreed that curriculum implants among students the

habit of observation. Approximately 32% (n=174) teachers, out of 230 disagreed

while 5% (n=12) strongly disagreed with the statement. The mean score 2.69 is more

than the norm 2.50. This infers teachers’ acceptance that curriculum implants among

students the habit of observation.

Table 4.3.32

Curriculum implants ability to apply knowledge in real life

Statement Levels Frequency % age
Mean

Score

Curriculum implants among students the

ability to apply knowledge in real life.

SD 14 6.1

2.44

D 112 48.7

A 92 40.0

SA 12 5.2

Total 230 100%

Table 4.3.32: indicates that approximately 49% (n=112) out of 230 teachers

disagreed and 6% (n=14) strongly disagreed that curriculum implants among students

the ability to apply knowledge in real life. Approximately 40% (n=92) teachers, out of

230 agreed while 6% (n=14) strongly agreed that curriculum implants among students

the ability to apply knowledge in real life. The mean score 2.44 is less than the norm

2.50. This infers teachers’ rejection that curriculum implants among students the

ability to apply knowledge in real life.
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Table 4.3.33

Curriculum implants the problem solving skill

Statement Levels Frequency % age
Mean

Score

Curriculum implants among students the

problem solving skill.

SD 28 12.2

2.32

D 109 47.4

A 84 36.5

SA 9 3.9

Total 230 100%

Table 4.3.33: shows that approximately 47% (n=109) out of 230 teachers

disagreed and 12% (n=28) strongly disagreed that curriculum implants among

students the problem solving skill. Approximately 37% (n=84) teachers, out of 230

agreed while 4% (n=9) strongly agreed with the statement. The mean score 2.32 is

less than the norm 2.50. This indicates that teachers’ rejection that curriculum

develops problem solving skill among students.

Table 4.3.34

Curriculum implants habit of discovery

Statement Levels Frequency % age
Mean

Score

Curriculum implants among students the

habit of discovery.

SD 30 13.0

2.21

D 125 54.4

A 71 30.9

SA 4 1.7

Total 230 100%

Table 4.3.34: indicates that approximately 54% (n=125) out of 230 teachers

disagreed and 13% (n=30) strongly disagreed that curriculum implants among

students the habit of discovery. Approximately 31% (n=71) teachers, out of 230

agreed while 2% (n=4) strongly agreed that curriculum implants among students the

habit of discovery. The mean score 2.21 is less than the norm 2.50. This revels that

teachers’ rejection that curriculum implants among students the ability to apply

knowledge in real life.
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Table 4.3.35

Curriculum implants power of imagination

Statement Levels Frequency % age
Mean

Score

Curriculum implants among students the

power of imagination.

SD 42 18.3

2.16

D 114 49.6

A 69 30.0

SA 5 2.2

Total 230 100%

Table 4.3.35: indicates that approximately 50% (n=114) out of 230 teachers

disagreed and 18% (n=42) strongly disagreed that curriculum implants among

students the power of imagination. Approximately 30% (n=69) teachers, out of 230

agreed while 2% (n=5) strongly agreed that curriculum implants among students the

power of imagination. The mean score 2.16 is less than the norm 2.50. This shows

teachers’ rejection that curriculum implants among students the power of imagination.

Table 4.3.36

Curriculum implants among students the critical thinking

Statement Levels Frequency % age
Mean

Score

Curriculum implants among students the

critical thinking.

SD 65 28.3

1.90

D 125 54.4

A 37 16.1

SA 3 1.3

Total 230 100%

Table 4.3.36: shows that approximately 54% (n=125) out of 230 teachers

disagreed and 28% (n=65) strongly disagreed that curriculum implants among

students the critical thinking. Approximately 16% (n=37) teachers, out of 230 agreed

while 1% (n=3) strongly agreed that curriculum implants among students the critical

thinking. The mean score 1.90 is less than the norm 2.50. This infers that in teachers’

view curriculum does not implant critical thinking among students.
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Table 4.3.37

Curriculum implants logical reasoning

Statement Levels Frequency % age
Mean

Score

Curriculum implants logical reasoning

among students.

SD 34 14.8

2.28

D 101 43.9

A 91 39.6

SA 4 1.7

Total 230 100%

Table 4.3.37: indicates that approximately 44% (n=101) out of 230 teachers

disagreed and 15% (n=34) strongly disagreed that curriculum promote logical

reasoning among students. Approximately 40% (n=91) teachers, out of 230 agreed

while 2% (n=4) strongly agreed that curriculum promote logical reasoning among

students. The mean score 2.28 is less than the norm 2.50. This shows teachers’

rejection that curriculum promote logical reasoning among students.

Table 4.3.38

Curriculum implants spirit of continuous inquiry

Statement Levels Frequency % age
Mean

Score

Curriculum implants spirit of continuous

inquiry among students.

SD 37 16.1

2.11

D 133 57.8

A 57 24.8

SA 3 1.3

Total 230 100%

Table 4.3.38: shows that approximately 58% (n=133) out of 230 teachers

disagreed and 16% (n=37) strongly disagreed that curriculum develops spirit of

continuous inquiry among students. Approximately 25% (n=57) teachers, out of 230

agreed while 1% (n=3) strongly agreed that curriculum develops spirit of continuous

inquiry among students. The mean score 2.11 is less than the norm 2.50. This

indicates teachers’ rejection that curriculum develops spirit of continuous inquiry

among students.
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Table 4.3.39

Curriculum implants creativity

Statement Levels Frequency % age
Mean

Score

Curriculum implants creativity among

students.

SD 63 27.4

1.91

D 127 55.2

A 38 16.5

SA 2 1.0

Total 230 100%

Table 4.3.39: revels that approximately 55% (n=127) out of 230 teachers

disagreed and 27% (n=63) strongly disagreed that curriculum implants creativity

among students. Approximately 17% (n=38) teachers, out of 230 agreed while 1%

(n=2) strongly agreed that curriculum implants creativity among students. The mean

score 1.91 is less than the norm 2.50. This infers teachers’ rejection that curriculum

implants creativity among students.

Table 4.3.40

Curriculum implants curiosity of learning

Statement Levels Frequency % age
Mean

Score

Curriculum implants curiosity of learning

among students.

SD 51 22.2

2.04

D 123 53.5

A 52 22.6

SA 4 1.7

Total 230 100%

Table 4.3.40: shows that approximately 54% (n=123) out of 230 teachers

disagreed and 22% (n=51) strongly disagreed that curriculum promotes curiosity of

learning among students. Approximately 23% (n=52) teachers, out of 230 agreed

while 2% (n=4) strongly agreed that curriculum promotes curiosity of learning among

students. The mean score 2.04 is less than the norm 2.50. This revels that in teachers’

view curriculum does not promotes curiosity of learning among students.
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Table 4.3.41

Curriculum implants basis for higher studies

Statement Levels Frequency % age
Mean

Score

Curriculum implants among students the

basis for higher studies.

SD 12 5.2

2.70

D 74 32.2

A 115 50.0

SA 29 12.6

Total 230 100%

Table 4.3.41: indicates that approximately 50% (n=115) out of 230 teachers

agreed and 13% (n=29) strongly agreed that curriculum implants among students the

basis for higher studies. Approximately 32% (n=74) teachers, out of 230 disagreed

while 5% (n=12) strongly disagreed the statement. The mean score 2.70 is more than

the norm 2.50. This shows that teachers’ acceptance that curriculum implants among

students the basis for higher studies.

Table 4.3.42

The teaching methods being used to teach science are suitable

Statement Levels Frequency % age
Mean

Score

The teaching methods being used to

teach science subjects are suitable.

SD 27 11.7

2.39

D 95 41.3

A 100 43.5

SA 8 3.5

Total 230 100%

Table 4.3.42: shows that approximately 41% (n=95) out of 230 teachers

disagreed and 12% (n=27) strongly disagreed that teaching methods being used to

teach science subjects are suitable. Approximately 44% (n=100) teachers, out of 230

agreed while 4% (n=8) strongly agreed that teaching methods being used to teach

science subjects are suitable. The mean score 2.39 is less than the norm 2.50. This

shows teachers’ rejection about the suitability of teaching methods being used to teach

science subjects at SSC level.
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Table 4.3.43

Sufficient resource material is available

Statement Levels Frequency % age
Mean

Score

Sufficient resource material is available for

teaching science.

SD 63 27.4

1.95

D 125 54.4

A 32 13.9

SA 10 4.4

Total 230 100%

Table 4.3.43: shows that approximately 54% (n=125) out of 230 teachers

disagreed and 27% (n=63) strongly disagreed that sufficient resource material is

available for teaching science at SSC level. Approximately 14% (n=32) teachers, out

of 230 agreed while 4% (n=10) strongly agreed that sufficient resource material is

available for teaching science. The mean score 1.95 is less than the norm 2.50. It is

inferred that sufficient resource material is not available for teaching science at SSC

level.

Table 4.3.44

Teachers use locally available materials for teaching science class

Statement Levels Frequency % age
Mean

Score

I use locally available materials for

teaching science class.

SD 5 2.2

2.95

D 36 15.7

A 155 67.4

SA 34 14.8

Total 230 100%

Table 4.3.44: indicates that approximately 67% (n=155) out of 230 teachers

agreed and 15% (n=34) strongly agreed that they use locally available materials for

teaching science class. Approximately 16% (n=36) teachers, out of 230 disagreed

while 2% (n=5) strongly disagreed that they use locally available materials for

teaching science class. The mean score 2.95 is more than the norm 2.50. This shows

teachers’ acceptance to use locally available materials for teaching science class.
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Table 4.3.45

Teachers use class competition as a tool

Statement Levels Frequency % age
Mean

Score

I use class competition as a tool to improve

quality of science teaching.

SD 9 3.9

2.98

D 39 17.0

A 130 56.5

SA 52 22.6

Total 230 100%

Table 4.3.45: revels that approximately 57% (n=130) out of 230 teachers

agreed and 23% (n=52) strongly agreed that they use class competition as a tool to

improve quality of science teaching. Approximately 17% (n=39) teachers, out of 230

disagreed while 4% (n=9) strongly disagreed the statement. The mean score 2.98 is

more than the norm 2.50. This refers teachers’ acceptance to use class competition as

a tool to improve quality of science teaching.

Table 4.3.46

Teachers use audio visual aids

Statement Levels Frequency % age
Mean

Score

I use audio visual aids while teaching

science at secondary level.

SD 17 7.4

2.68

D 73 31.7

A 106 46.1

SA 34 14.8

Total 230 100%

Table 4.3.46: shows that approximately 46% (n=106) out of 230 teachers

agreed and 15% (n=34) strongly agreed that they use audio visual aids while teaching

science at secondary level. Approximately 32% (n=73) teachers, out of 230 disagreed

while 7% (n=17) strongly disagreed that they use audio visual aids while teaching

science at secondary level. The mean score 2.68 is more than the norm 2.50. This

indicates teachers’ acceptance to use audio visual aids while teaching science at

secondary level.
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Table 4.3.47

Teachers quote examples from daily life

Statement Levels Frequency % age
Mean

Score

I quote examples from daily life to explain

a scientific concept.

SD 8 3.5

3.21

D 16 7.0

A 125 54.4

SA 81 35.2

Total 230 100%

Table 4.3.47: reflects that approximately 54% (n=125) out of 230 teachers

agreed and 35% (n=81) strongly agreed that they quote examples from daily life to

explain a scientific concept. Approximately 7% (n=16) teachers, out of 230 disagreed

while 4% (n=08) strongly disagreed that they quote examples from daily life to

explain a scientific concept. The mean score 3.21 is more than the norm 2.50. This

indicates teachers’ acceptance to quote examples from daily life to explain a scientific

concept in the class.

Table 4.3.48

Teachers encourage the students to prepare science models

Statement Levels Frequency % age
Mean

Score

I encourage the students to prepare science

models.

SD 9 3.9

3.02

D 38 16.5

A 123 53.5

SA 60 26.1

Total 230 100%

Table 4.3.48: depicts that approximately 54% (n=123) out of 230 teachers

agreed and 26% (n=60) strongly agreed that they encourage the students to prepare

science models. Approximately 17% (n=38) teachers, out of 230 disagreed while 4%

(n=9) strongly disagreed that they encourage the students to prepare science models.

The mean score 3.02 is more than the norm 2.50. This shows teachers’ acceptance to

encourage the students to prepare science models.
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Table 4.3.49

Teachers encourage the students to ask questions

Statement Levels Frequency % age
Mean

Score

I encourage the students to ask questions,

during science class.

SD 12 5.2

3.29

D 14 6.1

A 99 43.0

SA 105 45.7

Total 230 100%

Table 4.3.49: discloses that approximately 46% (n=105) out of 230 teachers

strongly agreed and 43% (n=99) agreed that they encourage the students to ask

questions, during science class. Approximately 6% (n=14) teachers, out of 230

disagreed while 5% (n=12) strongly disagreed that they encourage the students to ask

questions, during science class. The mean score 3.29 is more than the norm 2.50. This

shows teachers’ acceptance to encourage the students to ask questions, during science

class.

Table 4.3.50

Teachers appreciate projects made by the science students

Statement Levels Frequency % age
Mean

Score

I appreciate projects made by the science

students.

SD 17 7.4

3.03

D 23 10.0

A 125 54.4

SA 65 28.3

Total 230 100%

Table 4.3.50: indicates that approximately 54% (n=125) out of 230 teachers

agreed and 28% (n=65) strongly agreed that they appreciate projects made by the

science students. Approximately 10% (n=23) teachers, out of 230 disagreed while 7%

(n=17) strongly disagreed that they appreciate projects made by the science students.

The mean score 3.03 is more than the norm 2.50. This shows teachers’ acceptance to

appreciate projects made by the science students.
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Table 4.3.51

Teachers allow group discussion in the science class

Statement Levels Frequency % age
Mean

Score

I allow group discussion in the science

class.

SD 11 4.8

3.16

D 29 12.6

A 103 44.8

SA 87 37.8

Total 230 100%

Table 4.3.51: reveals that approximately 45% (n=103) out of 230 teachers

agreed and 38% (n=87) strongly agreed that they allow class discussion in the science

class. Approximately 13% (n=29) teachers, out of 230 disagreed while 5% (n=11)

strongly disagreed that they allow class discussion in the science class. The mean

score 3.16 is more than the norm 2.50. This indicates teachers’ acceptance to allow

group discussion in the science class.

Table 4.3.52

Teachers provide opportunity for students to think independently

Statement Levels Frequency % age
Mean

Score

I provide an opportunity for students to

think independently in science class.

SD 11 4.8

3.15

D 22 9.6

A 118 51.3

SA 79 34.4

Total 230 100%

Table 4.3.52: reflects that approximately 51% (n=118) out of 230 teachers

agreed and 34% (n=79) strongly agreed that they provide an opportunity for students

to think independently in science class. Approximately 10% (n=22) teachers, out of

230 disagreed while 5% (n=11) strongly disagreed that they provide an opportunity

for students to think independently in science class. The mean score 3.15 is more than

the norm 2.50. This shows teachers’ acceptance to instill independent thinking among

students in science class.
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Table 4.3.53

Teachers apply student knowledge to real life situations

Statement Levels Frequency % age
Mean

Score

I apply student knowledge to real life

situations.

SD 11 4.8

3.04

D 32 13.9

A 123 53.5

SA 64 27.8

Total 230 100%

Table 4.3.53: indicates that approximately 54% (n=123) out of 230 teachers

agreed and 28% (n=64) strongly agreed that they apply student knowledge to real life

situations. Approximately 14% (n=32) teachers, out of 230 disagreed while 5%

(n=11) strongly disagreed that they apply student knowledge to real life situations.

The mean score 3.04 is more than the norm 2.50. This shows teachers’ acceptance to

apply student knowledge to real life situations.

Table 4.3.54

Teachers encourage critical discussions in science class

Statement Levels Frequency % age
Mean

Score

I encourage critical discussions in science

class.

SD 11 4.8

2.95

D 48 20.9

A 113 49.1

SA 58 25.2

Total 230 100%

Table 4.3.54: shows that approximately 49% (n=113) out of 230 teachers

agreed and 25% (n=58) strongly agreed that they encourage critical discussions in

science class. Approximately 21% (n=48) teachers, out of 230 disagreed while 5%

(n=11) strongly disagreed that they encourage critical discussions in science class.

The mean score 2.95 is more than the norm 2.50. This infers teachers’ acceptance that

they encourage critical discussions in science class.
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Table 4.3.55

Sufficient practical work is conducted

Statement Levels Frequency % age
Mean

Score

Sufficient practical work is conducted to

make the scientific concept understand to

the students.

SD 13 5.7

2.75

D 75 32.6

A 99 43.0

SA 43 18.7

Total 230 100%

Table 4.3.55: indicates that about 43% (n=99) out of 230 teachers agreed and

19% (n=43) strongly agreed that sufficient practical work is conducted to make the

scientific concept understand to the students. About 33% (n=75) teachers, out of 230

disagreed while 6% (n=13) strongly disagreed with the statement. The mean score

2.75 is more than the norm 2.50. This shows teachers’ acceptance that sufficient

practical work is conducted to make the scientific concept understand to the students.

Table 4.3.56

Opportunity to the student for planning their own experiments

Statement Levels Frequency % age
Mean

Score

I provide an opportunity to the student for

planning their own experiments to verify

the hypothesis.

SD 12 5.2

2.77

D 59 25.7

A 128 55.7

SA 31 13.5

Total 230 100%

Table 4.3.56: reflects that approximately 56% (n=128) out of 230 teachers

agreed and 14% (n=31) strongly agreed that they provide an opportunity to the

student for planning their own experiments to verify the hypothesis. About 26%

(n=59) teachers, out of 308 disagreed while 5% (n=12) strongly disagreed the

statement. The mean score 2.77 is more than the norm 2.50. This shows teachers’

acceptance to instill among students an ability of planning their own experiments to

verify the hypothesis.
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Table 4.3.57

Management allows taking students in laboratory frequently

Statement Levels Frequency % age
Mean

Score

Management allows taking students in

laboratory frequently.

SD 32 13.9

2.38

D 94 40.9

A 88 38.3

SA 16 7.0

Total 230 100%

Table 4.3.57: shows that approximately 41% (n=94) out of 230 teachers

disagreed and 14% (n=32) strongly disagreed that management allows taking students

in laboratory frequently. Approximately 38% (n=88) teachers, out of 230 agreed

while 7% (n=16) strongly agreed that management allows taking students in

laboratory frequently. The mean score 2.38 is less than the norm 2.50. This indicates

teachers’ rejection that management allows taking students in laboratory frequently.

Table 4.3.58

Opportunity to make careful observations

Statement Levels Frequency % age
Mean

Score

I provide an opportunity to the student to

make careful observations.

SD 8 3.5

2.91

D 37 16.1

A 153 66.5

SA 32 13.9

Total 230 100%

Table 4.3.58: depicts that approximately 67% (n=153) out of 230 teachers

agreed and 14% (n=32) strongly agreed that they provide an opportunity to the

student to make careful observations. Approximately 16% (n=37) teachers, out of 230

disagreed while 4% (n=08) strongly disagreed that they provide an opportunity to the

student to make careful observations. The mean score 2.91 is more than the norm

2.50. This reflects teachers’ acceptance that they provide an opportunity to the student

to make careful observations.
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Table 4.3.59

Teachers provide an opportunity to the student to collect data

Statement Levels Frequency % age
Mean

Score

I provide an opportunity to the student to

collect data.

SD 9 3.9

2.86

D 48 20.9

A 139 60.4

SA 34 14.8

Total 230 100%

Table 4.3.59: indicates that approximately 60% (n=139) out of 230 teachers

agreed and 15% (n=34) strongly agreed that they provide an opportunity to the

student to collect data. Approximately 21% (n=48) teachers, out of 230 disagreed

while 4% (n=9) strongly disagreed that they provide an opportunity to the student to

collect data. The mean score 2.86 is more than the norm 2.50. It is inferred that

teachers provide an opportunity to the student to collect data.

Table 4.3.60

Teachers provide an opportunity to the student to deduce results

Statement Levels Frequency % age
Mean

Score

I provide an opportunity to the student to

deduce results.

SD 13 5.7

2.77

D 60 26.1

A 125 54.4

SA 32 13.9

Total 230 100%

Table 4.3.60: discloses that approximately 54% (n=125) out of 230 teachers

agreed and 14% (n=32) strongly agreed that they provide an opportunity to the

student to deduce results. Approximately 26% (n=60) teachers, out of 230 disagreed

while 6% (n=13) strongly disagreed that they provide an opportunity to the student to

deduce results. The mean score 2.77 is more than the norm 2.50. This shows teachers’

acceptance that they provide an opportunity to the student to deduce results.



267

Table 4.3.61

Book method is frequently used to teach science at secondary level

Statement Levels Frequency % age
Mean

Score

Book method is frequently used to teach

science at secondary level.

SD 23 10.0

2.74

D 39 17.0

A 142 61.7

SA 26 11.3

Total 230 100%

Table 4.3.61: reveals that approximately 62% (n=142) out of 230 teachers

agreed and 11% (n=26) strongly agreed that book method is frequently used to teach

science at secondary level. Approximately 17% (n=39) teachers, out of 230 disagreed

while 10% (n=23) strongly disagreed the statement. The mean score 2.74 is more than

the norm 2.50. This shows teachers’ acceptance that book method is frequently used

to teach science at secondary level.

Table 4.3.62

Lecture method is frequently used to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Lecture method is frequently used to teach

science at secondary level.

SD 15 6.5

2.94

D 25 10.9

A 149 64.8

SA 41 17.8

Total 230 100%

Table 4.3.62: indicates that approximately 65% (n=149) out of 230 teachers

agreed and 18% (n=41) strongly agreed that lecture method is frequently used to teach

science at secondary level. Approximately 11% (n=25) teachers, out of 230 disagreed

while 7% (n=15) strongly disagreed that lecture method is frequently used to teach

science at secondary level. The mean score 2.94 is more than the norm 2.50. This

shows teachers’ acceptance that lecture method is frequently used to teach science at

SSC level.
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Table 4.3.63

Demonstrations are frequently used to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Demonstration method is frequently used to

teach science at secondary level.

SD 19 8.3

2.83

D 46 20.0

A 119 51.7

SA 46 20.0

Total 230 100%

Table 4.3.63: indicates that approximately 51% (n=119) out of 230 teachers

agreed and 20% (n=46) strongly agreed that demonstration method is frequently used

to teach science at secondary level. Approximately 20% (n=46) teachers, out of 230

disagreed while 8% (n=19) strongly disagreed the statement. The mean score 2.83 is

more than the norm 2.50. It is inferred that teachers often use demonstration method

to teach science at secondary level.

Table 4.3.64

Activity method is frequently used to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Activity method is frequently used to teach

science at secondary level.

SD 36 15.7

2.46

D 79 34.4

A 89 38.7

SA 26 11.3

Total 230 100%

Table 4.3.64: revels that approximately 39% (n=89) out of 230 teachers agreed

and 11% (n=26) strongly agreed that activity method is frequently used to teach

science at secondary level. Approximately 34% (n=79) teachers, out of 230 disagreed

while 16% (n=36) strongly disagreed that activity method is frequently used to teach

science at secondary level. The mean score 2.46 is less than the norm 2.50. This

indicates teachers’ rejection that activity method is frequently used to teach science at

secondary school level.
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Table 4.3.65

Inquiry method is frequently used to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Inquiry method is frequently used to teach

science at secondary level.

SD 51 22.2

2.28

D 74 32.2

A 95 41.3

SA 10 4.4

Total 230 100%

Table 4.3.65: revels that approximately 41% (n=95) out of 230 teachers agreed

and 4% (n=10) strongly agreed that inquiry method is frequently used to teach science

at secondary level. Approximately 32% (n=74) teachers, out of 230 disagreed while

22% (n=51) strongly disagreed the statement. The mean score 2.28 is less than the

norm 2.50. This shows teachers’ rejection that inquiry method is frequently used to

teach science at secondary school level.

Table 4.3.66

Use of problem solving method to teach science at school level

Statement Levels Frequency % age
Mean

Score

Problem solving method is frequently used

to teach science at secondary level.

SD 31 13.5

2.47

D 83 36.1

A 93 40.4

SA 23 10.0

Total 230 100%

Table 4.3.66: reflects that approximately 40% (n=93) out of 230 teachers

agreed and 10% (n=23) strongly agreed that problem solving method is frequently

used to teach science at secondary level. Approximately 36% (n=83) teachers, out of

230 disagreed while 14% (n=31) strongly disagreed that problem solving method is

frequently used to teach science at secondary level. The mean score 2.47 is less than

the norm 2.50. This indicates teachers’ rejection that problem solving method is

frequently used to teach science at secondary school level.
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Table 4.3.67

Discussion method is frequently used to teach science at level

Statement Levels Frequency % age
Mean

Score

Discussion method is frequently used to

teach science at secondary level.

SD 21 9.1

2.82

D 48 20.9

A 112 48.7

SA 49 21.3

Total 230 100%

Table 4.3.67: reveals that approximately 49% (n=112) out of 230 teachers

agreed and 21% (n=49) strongly agreed that discussion method is frequently used to

teach science at secondary level. Approximately 21% (n=48) teachers, out of 230

disagreed while 9% (n=21) strongly disagreed that discussion method is frequently

used to teach science at secondary level. The mean score 2.82 is more than the norm

2.50. This indicates teachers’ acceptance that discussion method is frequently used to

teach science at secondary school level.

Table 4.3.68

Project method is frequently used to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Project method is frequently used to teach

science at secondary level.

SD 45 19.6

2.43

D 79 34.4

A 69 30.0

SA 37 16.1

Total 230 100%

Table 4.3.68: depicts that approximately 34% (n=79) out of 230 teachers

disagreed and 19% (n=45) strongly disagreed that project method is frequently used to

teach science at secondary level. Approximately 30% (n=69) teachers, out of 230

agreed while 16% (n=37) strongly agreed that project method is frequently used to

teach science at secondary level. The mean score 2.43 is less than the norm 2.50. It is

inferred that project method is not frequently used to teach science at secondary level.



271

Table 4.3.69

Annual examination is based on curriculum objectives

Statement Levels Frequency % age
Mean

Score

Annual examination is based on

curriculum objectives.

SD 12 5.2

2.70

D 71 30.9

A 121 52.6

SA 26 11.3

Total 230 100%

Table 4.3.69: reveals that approximately 53% (n=121) out of 230 teachers

agreed and 11% (n=26) strongly agreed that annual examination is based on

Curriculum objectives. Approximately 31% (n=71) teachers’ out of 230 disagreed

while 5% (n=12) strongly disagreed that annual examination is based on curriculum

objectives. The mean score 2.70 is more than the norm 2.50. This indicates teachers’

acceptance that annual examination is based on curriculum objectives.

Table 4.3.70

Annual examination is the only tool for assessing students

Statement Levels Frequency % age
Mean

Score

Annual examination is the only tool for

assessing students.

SD 17 7.4

2.57
D 90 39.1

A 99 43.0

SA 24 10.4

Total 230 100%

Table 4.3.70: reflects that approximately 43% (n=99) out of 230 teachers

agreed and 10% (n=24) strongly agreed that annual examination is the only tool for

assessing students. Approximately 39% (n=90) teachers, out of 230 disagreed while

7% (n=17) strongly disagreed that annual examination is the only tool for assessing

students. The mean score 2.57 is more than the norm 2.50. This shows teachers’

acceptance that annual examination is the only tool for assessing students.
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Table 4.3.71

Assessment techniques used at secondary level are appropriate

Statement Levels Frequency % age
Mean

Score

Assessment techniques used at secondary

level are appropriate.

SD 32 13.9

2.20

D 124 53.9

A 70 30.4

SA 4 1.7

Total 230 100%

Table 4.3.71: depicts that approximately 54% (n=124) out of 230 teachers

disagreed and 14% (n=32) strongly disagreed that assessment techniques used at

secondary level are appropriate. Approximately 30% (n=70) teachers, out of 230

agreed while 2% (n=04) strongly agreed that assessment techniques used at secondary

level are appropriate. The mean score 2.20 is less than the norm 2.50. It is inferred

that in teachers view assessment techniques used at secondary level are not

appropriate.

Table 4.3.72

Examinations accuracy to measuring ability to apply knowledge

Table 4.3.72: discloses that approximately 51% (n=118) out of 230 teachers

disagreed and 18% (n=42) strongly disagreed that examinations accurately measure

the ability to apply the knowledge. Approximately 26% (n=60) teachers, out of 230

agreed while 4% (n=10) strongly agreed the statement. The mean score is 2.17 which

is less than the norm 2.50. This shows teachers’ rejection about accuracy of

examinations to measure the ability of students to apply the knowledge.

Statement Levels Frequency % age
Mean

Score

Examinations accurately measure the

ability to apply the knowledge.

SD 42 18.3

2.17

D 118 51.3

A 60 26.1

SA 10 4.4

Total 230 100%
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Table 4.3.73

Examinations test understanding / memorization power

Statement Levels Frequency % age
Mean

Score

Examinations test the understanding of

concepts rather than the memorization

power of students.

SD 61 26.5

1.99

D 119 51.7

A 42 18.3

SA 8 3.5

Total 230 100%

Table 4.3.73: revels that approximately 52% (n=119) out of 230 teachers

disagreed and 27% (n=61) strongly disagreed that examinations test the understanding

of concepts rather than the memorization power of students. About 18% (n=42)

teachers, out of 230 agreed while 4% (n=08) strongly agreed the statement. The mean

score is 1.99 which is less than the norm 2.50. This reflects teachers’ rejection that

test the understanding of concepts rather than the memorization power of students.

Table 4.3.74

Teachers emphasize the students to memorize the whole books

Statement Levels Frequency % age
Mean

Score

I emphasize the students to memorize the

whole books for getting good marks in

the examination.

SD 15 6.5

2.79

D 68 29.6

A 97 42.1

SA 50 21.7

Total 230 100%

Table 4.3.74: reveals that approximately 42% (n=97) out of 230 teachers

agreed and 22% (n=50) strongly agreed that they emphasize the students to memorize

the whole books for getting good marks in the examination. Approximately 30%

(n=68) teachers, out of 230 disagreed while 6% (n=15) strongly disagreed the

statement. The mean score 2.79 is more than the norm 2.50. This indicates teachers’

acceptance that they emphasize the students to memorize the whole books for getting

good marks in the examination.
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Table 4.3.75

Teachers’ satisfaction with the scheme of studies for science subjects

Statement Levels Frequency % age
Mean

Score

I am satisfied with the present scheme of

studies for science subjects.

SD 34 14.8

2.26

D 112 48.7

A 74 32.2

SA 10 4.4

Total 230 100%

Table 4.3.75: discloses that approximately 49% (n=112) out of 230 teachers

disagreed and 15% (n=34) strongly disagreed that they are satisfied with the present

scheme of studies for science subjects. Approximately 32% (n=74) teachers, out of

230 agreed while 4% (n=10) strongly agreed that they are satisfied with the present

scheme of studies for science subjects. The mean score 2.26 is less than the norm

2.50. This shows teachers are satisfied with the present scheme of studies for science

subjects.

Table 4.3.76:

Provision of guidelines for implementation of new curriculum

Statement Levels Frequency % age
Mean

Score

Adequate guidelines for implementation of

science curriculum are provided to the

teachers.

SD 38 16.5

2.28

D 101 43.9

A 80 34.8

SA 11 4.8

Total 230 100%

Table 4.3.76: reflects that approximately 44% (n=101) out of 230 teachers

disagreed and 17% (n=38) strongly disagreed that adequate guidelines for

implementation of science curriculum are provided to the teachers. Approximately

35% (n=80) teachers, out of 230 agreed while 5% (n=11) strongly agreed the

statement. The mean score 2.28 is less than the norm 2.50. This shows adequate

guidelines for implementation of science curriculum are not provided to the teachers.
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Table 4.3.77

Sufficient funds are available for science projects

Statement Levels Frequency % age
Mean

Score

Sufficient funds are available for science

projects.

SD 63 27.4

2.00

D 122 53.0

A 28 12.2

SA 17 7.4

Total 230 100%

Table 4.3.77: discloses that approximately 53% (n=122) out of 230 teachers

disagreed and 27% (n=63) strongly disagreed that sufficient funds are available for

science projects. Approximately 12% (n=28) teachers, out of 230 agreed while 7%

(n=17) strongly agreed that Sufficient funds are available for science projects. The

mean score 2.00 is less than the norm 2.50. This shows teachers’ rejection about

availability of funds for science projects.

Table 4.3.78

Management allow for field trips

Statement Levels Frequency % age
Mean

Score

Management allow for field trips.

SD 60 26.1

2.10

D 105 45.7

A 47 20.4

SA 18 7.8

Total 230 100%

Table 4.3.78: reveals that approximately 45% (n=105) out of 230 teachers

disagreed and 26% (n=60) strongly disagreed that management allow for field trips.

Approximately 20% (n=47) teachers, out of 230 agreed while 8% (n=18) strongly

agreed that management allow for field trips. The mean score 2.10 is less than the

norm 2.50. It infers that management do not allow for field trips.
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Table 4.3.79

Management organizes science exhibitions

Statement Levels Frequency % age
Mean

Score

Management organizes science

exhibitions.

SD 52 22.6

2.12

D 115 50.0

A 46 20.0

SA 17 7.4

Total 230 100%

Table 4.3.79: revels that approximately 50% (n=115) out of 230 teachers

disagreed and 23% (n=52) strongly disagreed that management organizes science

exhibitions. Approximately 20% (n=46) teachers, out of 230 agreed while 7% (n=17)

strongly agreed that management organizes science exhibitions. The mean score 2.12

is less than the norm 2.50. This reflects teachers’ rejection that management organizes

science exhibitions.

The mean performance norm for acceptance of any statement was 2.50. Any

statement showing mean score more than 2.50 was acceptable for the persons in the

sample while statement showing mean score less than 2.50 were considered to be

unacceptable for the sample. Keeping this norm in view 41 out of 75 statements had

high acceptance level (55%) while remaining statements 34 out of 75 (45 %) could

not find the acceptance of the sample. It was concluded that on most of the statements

(55%) science teachers were satisfied with the curriculum development and teaching

strategies in practice at secondary school level.
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Table 4.3.80

Suggestions to improve textbook contents

S. No. Statement Frequency Percentage

1 Contents should be according to the mental level

of the students.

38 26%

2 Contents should provide sufficient expiations for

the concept supplemented by labeled diagrams

and activities.

28 19%

3 Objectives should be clearly stated, given at start

of each chapter and content should be selected in

the light of curriculum objectives.

17 12%

4 Contents should encourage practical work,

should reflect real life situations and should be

according to the needs of society.

15 10%

5 Contents should be logically organized

particularly organization should be from easy to

difficult.

13 9%

6 Contents should contain modern knowledge of

science.
12 9%

5 Language of the science textbooks should be

easy and understandable and content load should

be minimized by removing unimportant topics.

13 9%

6 Exercises given at the end of chapters should be

improved and they should cover the whole

chapter.

10 7%

Total 146 100%
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Table 4.3.81

Suggestions to improve science teaching

S. No. Statement Frequency Percentage

1 More attention should be given on practical

work and meaningful activities.

75 39%

2 Maximum instructional material should be used

during science teaching.
53 27%

3 By the use of variety of teaching methods

suitable to the topic.
31 16%

4 Improve laboratory facilities and provide audio

visual aids.
19 10%

5 By provision of competent teachers and by

enhancing teaching skills through teacher

training courses.

16 8%

Total 194 100%

Table 4.3.82

Most suitable teaching method for SSC science teaching

S. No. Statement Frequency Percentage

1 Demonstration method and use of audio visual

aids

69 34%

2 Activity method 43 21%

3 Discussion method 31 15%

4 Lecture method 26 13%

5 project method and inquiry 23 11%

6 others 10 5%

Total 202 100%
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Table 4.3.83

Suggestions to improve examination system at SSC level

S. No. Statement Frequency Percentage

1 Examination should base mostly on objective

type questions and paper should cover the whole

book

50 32%

2 Semester system assessment should be adopted. 36 23%

3 Examinations should focus on conceptual

knowledge and curriculum objectives.
30 19%

4 Use variety of assessment techniques and trained

staff should be appointed for marking and

invigilation.

23 15%

5 Proper monitoring of examination should be

ensured to discourage cramming.
15 10%

Total 154 100%

4.2.3 Statement Analysis of Planners Questionnaires

In questionnaire for curriculum planners there were 107 statements in all. Each

statement was analyzed by determining percentage of responses and mean score on all

statements. Statistics were recorded in the tabular form.

Table 4.4.1

Qualifications of Curriculum Experts

S. No Qualifications Number Percentage

1 M.A 9 39%

2 M.Sc 9 39%

3 M.Phil 3 13%

4 Ph.D 2 9%
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Table 4.4.1: indicates that majority (78%) of sample, curriculum experts

possessed M.A/ M.Sc academic qualification; 13% possessed M.Phil and 9%

possessed Ph.D degree.

Table 4.4.2

Professional Qualifications of Curriculum Experts

S. No Qualifications Number Percentage

1 B.Ed 5 22%

2 M.Ed 15 65%

3 M.Phil (Education) 3 13%

Table 4.4.2: shows that majority (65%) of sample curriculum experts

possessed professional qualification M.Ed; 22% B.Ed and 13% possessed M.Phil

(Education) degree.

Table 4.4.3

Experience of Curriculum Experts

S. No Years Number Percentage

1 1-5 1 4%

2 6-10 2 9%

3 11-15 11 48%

4 16-20 5 22%

5 Above 20 4 17%

Table 4.4.3: shows that majority (87%) of curriculum experts had experience

more than 10 years and 13% had experience of six to ten years.
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Table 4.4.4

Special Training of Curriculum development

S. No Received Training Number Percentage

1 Yes 5 22%

2 No 18 78%

Table 4.4.4: reveals that majority (78%) of sample curriculum experts had not

got special training for curriculum development and only 22% of curriculum experts

had got special training for curriculum development.

Table 4.4.5

The process of formulating objectives is well defined

Statement Levels Frequency % age
Mean

Score

The process of formulating objectives is

well defined.

SD 1 4.4

3.00

D 4 17.4

A 12 52.2

SA 6 26.1

Total 23 100%

Table 4.4.5: reveals that approximately 52% (n=12) out of 23 curriculum

experts agreed and 26% (n=6) strongly agreed that process of formulating objectives

is well defined. Approximately 17% (n=4) curriculum experts, out of 23 disagreed

while 4% (n=1) strongly disagreed that process of formulating objectives is well

defined. The mean score 3.00 is more than the norm 2.50. This indicates curriculum

experts’ acceptance that process of formulating objectives is well defined.
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Table 4.4.6

The objectives are prepared according to the mental level of students

Statement Levels Frequency % age
Mean

Score

The objectives are prepared according to

the mental level of students.

SD 1 4.4

2.87

D 3 13.0

A 17 73.9

SA 2 8.7

Total 23 100%

Table 4.4.6: shows that approximately 74% (n=17) out of 23 curriculum

experts agreed and 9% (n=2) strongly agreed that objectives are prepared according to

the mental level of students. Approximately 13% (n=3) curriculum experts, out of 23

disagreed while 4% (n=1) strongly disagreed with the statement. The mean score 2.87

is more than the norm 2.50. This indicates curriculum experts’ acceptance that

objectives are prepared according to the mental level of students.

Table 4.4.7

The translation of policy objectives into curriculum objectives

Statement Levels Frequency % age
Mean

Score

The policy objectives are well

translated into curriculum objectives.

SD 0 -

2.87

D 7 30.4

A 12 52.2

SA 4 17.4

Total 23 100%

Table 4.4.7: depicts that approximately 52% (n=12) out of 23 curriculum

experts agreed and 17% (n=4) strongly agreed that policy objectives are well

translated into curriculum objectives. Approximately 30% (n=7) curriculum experts,

out of 23 disagreed that policy objectives are well translated into curriculum

objectives. The mean score 2.87 is more than the norm 2.50. This shows curriculum

experts’ acceptance that policy objectives are well translated into curriculum

objectives.
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Table 4.4.8

Achievability of Objectives of science curriculum

Statement Levels Frequency % age
Mean

Score

Objectives of science curriculum are

achievable.

SD 0 -

3.17

D 3 13.0

A 13 56.5

SA 7 30.4

Total 23 100%

Table 4.4.8: reflects that approximately 57% (n=13) out of 23 curriculum experts

agreed and 30% (n=7) strongly agreed that objectives of science curriculum are

achievable. Approximately 13% (n=3) curriculum experts, out of 23 disagreed that

objectives of science curriculum are achievable. The mean score 3.17 is more than the

norm 2.50. This concludes curriculum experts’ acceptance that objectives of science

curriculum are achievable.

Table 4.4.9

Standards of science textbooks content

Statement Levels Frequency % age
Mean

Score

Content of science text books is

according to the international standards.

SD 1 4.4

2.65

D 8 34.8

A 12 52.2

SA 2 8.7

Total 23 100%

Table 4.4.9: discloses that approximately 52% (n=12) out of 23 curriculum experts

agreed and 9% (n=2) strongly agreed that content of science text books is according to

the international standards. Approximately 35% (n=8) curriculum experts, out of 23

disagreed while 4% (n=1) strongly disagreed that content of science text books is

according to the international standards. The mean score 2.65 is more than the norm

2.50. This reflects curriculum experts’ acceptance that content of science text books is

according to the international standards.
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Table 4.4.10

Participation of teachers in curriculum development process

Statement Levels Frequency % age
Mean

Score

Subject teachers actively participate in

curriculum development process.

SD 4 17.4

2.30

D 9 39.1

A 9 39.1

SA 1 4.4

Total 23 1004%

Table 4.4.10: reveals that approximately 39% (n=9) out of 23 curriculum

experts disagreed and 17% (n=4) strongly disagreed that subject teachers are actively

involved in curriculum development process. Approximately 39% (n=9) curriculum

experts, out of 23 agreed while 4% (n=1) strongly agreed the statement. The mean

score 2.30 is less than the norm 2.50. It infers that subject teachers do not actively

participate in curriculum development process.

Table 4.4.11

Involvement of teachers in curriculum development process

Statement Levels Frequency % age
Mean

Score

The concerned teachers' participation is

ensured in the development process at

all levels.

SD 2 8.7

2.52

D 8 34.8

A 12 52.2

SA 1 4.4

Total 23 100%

Table 4.4.11: explains that approximately 52% (n=12) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that concerned teachers' participation is

ensured in the development process at all levels. Approximately 35% (n=8)

curriculum experts, out of 23 disagreed while 9% (n=2) strongly disagreed that

concerned teachers' participation is ensured in the development process at all levels.

The mean score 2.52 is more than the norm 2.50. This concludes that participation of

concerned teachers is ensured in curriculum development process.
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Table 4.4.12

Future manpower needs of the country and science curriculum

Statement Levels Frequency % age
Mean

Score

Science curriculum is catering future

manpower needs of the country.

SD 0 -

2.83
D 5 21.7

A 17 73.9

SA 1 4.4

Total 23 100%

Table 4.4.12: reflects that approximately 74% (n=17) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that science curriculum is catering future

manpower needs of the country. Approximately 21% (n=5) curriculum experts, out of

23 disagreed the statement. The mean score 2.83 is more than the norm 2.50. This

concludes curriculum experts’ acceptance that science curriculum is catering future

manpower needs of the country.

Table 4.4.13

Impact of science curriculum and on teaching-learning process

Statement Levels Frequency % age
Mean

Score

Key features of curriculum are identified

which will impact on teaching-learning

process.

SD 1 4.4

2.96

D 2 8.7

A 17 73.9

SA 3 13.0

Total 23 100%

Table 4.4.13: informs that approximately 74% (n=17) out of 23 curriculum

experts agreed and 13% (n=3) strongly agreed that key features of curriculum are

identified which will impact on teaching-learning process. Approximately 9% (n=2)

curriculum experts, out of 23 disagreed while 4% (n=1) strongly disagreed the

statement. The mean score 2.96 is more than the norm 2.50. This concludes

curriculum experts’ acceptance that key features of curriculum are identified which

will impact on teaching-learning process.
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Table 4.4.14

Modern scientific knowledge and science text books

Statement Levels Frequency % age
Mean

Score

Modern scientific knowledge is included

in the text books.

SD 1 4.4

2.83

D 5 21.7

A 14 60.9

SA 3 13.0

Total 23 100%

Table 4.4.14: reveals that approximately 61% (n=14) out of 23 curriculum

experts agreed and 13% (n=3) strongly agreed that science modern scientific

knowledge is included in the text books. Approximately 22% (n=5) curriculum

experts, out of 23 disagreed while 4% (n=1) strongly disagreed that modern scientific

knowledge is included in the text books. The mean score 2.83 is more than the norm

2.50. This reflects curriculum experts’ acceptance about the inclusion of modern

scientific knowledge in science textbooks.

Table 4.4.15

Development of cognitive skills

Statement Levels Frequency % age
Mean

Score

We feel confident about our skills in

cognitive development process.

SD 1 4.4

2.61

D 8 34.8

A 13 56.5

SA 1 4.4

Total 23 100%

Table 4.4.15: shows that approximately 57% (n=13) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that they feel confident about their skills

in cognitive development process. Approximately 35% (n=8) curriculum experts, out

of 23 disagreed while 4% (n=1) strongly disagreed the statement. The mean score

2.61 is more than the norm 2.50. This indicates curriculum experts’ acceptance that

they feel confident about their skills in cognitive development process.
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Table 4.4.16

Monitoring of curriculum development programmes

Statement Levels Frequency % age
Mean

Score

We feel confident about our skill in

monitoring the impact of curriculum

development programmes.

SD 3 13.0

2.39

D 9 39.1

A 10 43.5

SA 1 4.4

Total 23 100%

Table 4.4.16: depicts that approximately 44% (n=10) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that they feel confident about our skill in

monitoring the impact of curriculum development programmes. Approximately 39%

(n=9) curriculum experts, out of 23 disagreed while 13% (n= 3) strongly disagreed

with the statement. The mean score 2.39 is less than the norm 2.50. This indicates

that curriculum experts do not feel confident about their skills in monitoring the

impact of curriculum development programmes.

Table 4.4.17

Objectives are kept in mind at every stage of curriculum planning

Statement Levels Frequency % age
Mean

Score

Objectives are kept in mind at every stage

of curriculum planning.

SD 0 -

3.04

D 3 13.0

A 16 69.6

SA 4 17.4

Total 23 100%

Table 4.4.17: reflects that approximately 70% (n=16) out of 23 curriculum

experts agreed and 17% (n=4) strongly agreed that objectives are kept in mind at

every stage of curriculum planning. Approximately 13% (n=3) curriculum experts,

out of 23 disagreed with the statement. The mean score 3.04 is more than the norm

2.50. This concludes curriculum experts’ acceptance that objects are kept in mind at

every stage of curriculum planning.
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Table 4.4.18

Experts' comments are sent to the national curriculum committee

Statement Levels Frequency % age
Mean

Score

Experts' comments are sent to the national

curriculum committee.

SD 0 -

3.13

D 3 13.0

A 14 60.9

SA 6 26.1

Total 23 100%

Table 4.4.18: revels that approximately 61% (n=14) out of 23 curriculum

experts agreed and 26% (n= 6) strongly agreed that experts' comments are sent to the

national curriculum committee. Approximately 13% (n=3) curriculum experts, out of

23 disagreed that experts' comments are sent to the national curriculum committee.

The mean score 3.13 is more than the norm 2.50. This shows curriculum experts’

acceptance that experts' comments are sent to the national curriculum committee.

Table 4.4.19

Focus of curriculum development on futuristic needs of society

Statement Levels Frequency % age
Mean

Score

Futuristic needs of society are ensured.

SD 0 -

2.57

D 10 43.5

A 13 56.5

SA 0 -

Total 23 100%

Table 4.4.19: shows that approximately 57% (n=13) out of 23 curriculum

experts agreed that futuristic needs of society are ensured. Approximately 43% (n=10)

curriculum experts, out of 23 disagreed that futuristic needs of society are ensured.

The mean score 2.57 is more than the norm 2.50. This indicates curriculum experts’

acceptance that futuristic needs of society are ensured.
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Table 4.4.20:

Consideration of physical facilities

Statement Levels Frequency % age
Mean

Score

The existing physical facilities are taken

into account.

SD 1 4.4

2.83

D 2 8.7

A 20 87.0

SA 0 -

Total 23 100%

Table 4.4.20: reflects that approximately 87% (n=20) out of 23 curriculum

experts agreed that existing physical facilities are taken into account. Approximately

9% (n=2) curriculum experts, out of 23 disagreed while 4% (n=1) strongly disagreed

that existing physical facilities are taken into account. The mean score 2.83 is more

than the norm 2.50. This shows curriculum experts’ acceptance that existing physical

facilities are taken into account in planning curriculum.

Table 4.4.21

Place of summative evaluation in curriculum design

Table 4.4.21: depicts that approximately 83% (n=19) out of 23 curriculum

experts disagreed and 13% (n=3) strongly disagreed that new curriculum is designed

in the light of summative evaluation. Approximately 4% (n=1) curriculum experts,

out of 23 agreed that new curriculum is designed in the light of summative evaluation.

The mean score 1.91 is less than the norm 2.50. This reveals curriculum experts’

rejection that new curriculum is designed in the light of summative evaluation.

Statement Levels Frequency % age
Mean

Score

New curriculum is designed in the light of

summative evaluation.

SD 3 13.0

1.91

D 19 82.6

A 1 4.4

SA 0 -

Total 23 100%
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Table 4.4.22

Consideration of students' needs in curriculum design

Statement Levels Frequency % age
Mean

Score

Students' needs are given priority in

curriculum revision.

SD 2 8.7

2.65

D 8 34.8

A 9 39.1

SA 4 17.4

Total 23 100%

Table 4.4.22: reflects that approximately 39% (n=9) out of 23 curriculum

experts agreed and 17% (n=4) strongly agreed that students' needs are given priority

in curriculum revision. Approximately 35% (n=8) curriculum experts, out of 23

disagreed while 9% (n=2) strongly disagreed that students' needs are given priority in

curriculum revision. The mean score 2.65 is more than the norm 2.50. This shows

curriculum experts’ acceptance that students' needs are given priority in curriculum

revision.

Table 4.4.23

Curriculum revision based on need assessment

Statement Levels Frequency % age
Mean

Score

Curriculum is revised on the basis of need

assessment.

SD 3 13.0

2.39

D 8 34.8

A 12 52.2

SA 0 -

Total 23 100%

Table 4.4.23: reflects that approximately 52% (n=12) out of 23 curriculum

experts agreed that curriculum is revised on the basis of need assessment.

Approximately 35% (n=8) curriculum experts, out of 23 disagreed while 13% (n=3)

strongly disagreed that curriculum is revised on the basis of need assessment. The

mean score 2.39 is less than the norm 2.50. This depicts curriculum experts’ rejection

that curriculum is revised on the basis of need assessment.
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Table 4.4.24

Curriculum revision based on curriculum evaluation

Statement Levels Frequency % age
Mean

Score

Curriculum is revised on the basis of

curriculum evaluation.

SD 1 4.4

2.74

D 4 17.4

A 18 78.4

SA 0 -

Total 23 100%

Table 4.4.24: explains that approximately 78% (n=18) out of 23 curriculum

experts agreed that curriculum is revised on the basis of curriculum evaluation.

Approximately 17% (n=4) curriculum experts, out of 23 disagreed while 4% (n=1)

strongly disagreed that curriculum is revised on the basis of curriculum evaluation.

The mean score 2.74 is more than the norm 2.50. This reflects curriculum experts’

acceptance that curriculum is revised on the basis of curriculum evaluation.

Table 4.4.25

Curriculum revision based on feedback of teachers

Statement Levels Frequency % age
Mean

Score

Curriculum is revised on the basis of

feedback of teachers.

SD 1 4.4

2.35

D 13 56.5

A 9 39.1

SA 0 -

Total 23 100%

Table 4.4.25: explains that approximately 57% (n=13) out of 23 curriculum

experts disagreed and 4% (n=1) strongly disagreed that curriculum is revised on the

basis of feedback of teachers. Approximately 39% (n=17) curriculum experts, out of

23 agreed that curriculum is curriculum is revised on the basis of feedback of

teachers. The mean score 2.35 is less than the norm 2.50. This depicts curriculum

experts’ rejection that curriculum is revised on the basis of feedback of teachers.
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Table 4.4.26

Focus of contents on subject matter

Statement Levels Frequency % age
Mean

Score

Major focus of contents is kept on

subject matter.

SD 0 -

3.13

D 2 8.7

A 16 69.6

SA 5 21.7

Total 23 100%

Table 4.4.26: discloses that approximately 70% (n=16) out of 23 curriculum

experts agreed and 22% (n=5) strongly agreed that major focus of contents is kept on

subject matter. Approximately 9% (n=2) curriculum experts, out of 23 disagreed that

focus of contents is kept on subject matter. The mean score 3.13 is more than the

norm 2.50. This reflects curriculum experts’ acceptance that focus of contents is kept

on subject matter.

Table 4.4.27

Focus of contents on learning exercises

Statement Levels Frequency % age
Mean

Score

Major focus of contents is kept on

learning exercises.

SD 0 -

3.09

D 0 -

A 21 91.3

SA 2 8.7

Total 23 100%

Table 4.4.27: discloses that approximately 91% (n=21) out of 23 curriculum

experts agreed and 9% (n=2) strongly agreed that major focus of contents is kept on

learning exercises. The mean score 3.09 is more than the norm 2.50. This reflects

curriculum experts’ acceptance that focus of contents is kept on learning exercises.
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Table 4.4.28

Focus of contents on acquisition of information

Statement Levels Frequency % age
Mean

Score

Criterion for content selection is

acquisition of information.

SD 0 -

3.13

D 0 -

A 20 87.0

SA 3 13.1

Total 23 100%

Table 4.4.28: shows that approximately 87% (n=20) out of 23 curriculum

experts agreed and 13% (n=3) strongly agreed that criterion for content selection is

acquisition of information. The mean score 3.13 is more than the norm 2.50. This

indicates curriculum experts’ acceptance that criterion for content selection is

acquisition of information.

Table 4.4.29

Criterion for content selection is development of scientific thinking

Statement Levels Frequency % age
Mean

Score

Criterion for content selection is

development of scientific thinking.

SD 2 8.7

2.61

D 5 21.7

A 16 69.6

SA 0 -

Total 23 100%

Table 4.4.29: shows that approximately 70% (n=16) out of 23 curriculum

experts agreed that criterion for content selection is development of scientific

thinking. Approximately 22% (n=5) curriculum experts, out of 23 disagreed while 9%

(n=2) strongly disagreed that criterion for content selection is development of

scientific thinking. The mean score 2.61 is more than the norm 2.50. This indicates

curriculum experts’ acceptance that criterion for content selection is development of

scientific thinking.
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Table 4.4.30

Criterion for content selection is comprehension of laws

Statement Levels Frequency % age
Mean

Score

Criterion for content selection is

comprehension of laws.

SD 1 4.4

2.57

D 8 34.8

A 14 60.9

SA 0 -

Total 23 100%

Table 4.4.30: depicts that approximately 61% (n=14) out of 23 curriculum

experts agreed that criterion for content selection is comprehension of laws.

Approximately 35% (n=8) curriculum experts, out of 23 disagreed while 4% (n=1)

strongly disagreed that criterion for content selection is comprehension of laws. The

mean score 2.57 is more than the norm 2.50. This reflects curriculum experts’

acceptance that criterion for content selection is comprehension of laws.

Table 4.4.31

Criterion for content selection is development of interest

Statement Levels Frequency % age
Mean

Score

Criterion for content selection is

development of interest.

SD 1 4.4

2.70

D 5 21.7

A 17 73.9

SA 0 -

Total 23 100%

Table 4.4.31: explains that approximately 74% (n=17) out of 23 curriculum

experts agreed that criterion for content selection is development of interest.

Approximately 22% (n=5) curriculum experts, out of 23 disagreed while 4% (n=1)

strongly disagreed that criterion for content selection is development of interest. The

mean score 2.70 is more than the norm 2.50. This shows curriculum experts’

acceptance that criterion for content selection is development of interest.
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Table 4.4.32

Criterion for content selection is development of critical thinking

Statement Levels Frequency % age
Mean

Score

Criterion for content selection is

development of critical thinking.

SD 1 4.4

2.61

D 9 39.1

A 11 47.8

SA 2 8.7

Total 23 100%

Table 4.4.32: informs that approximately 48% (n=11) out of 23 curriculum

experts agreed and 9% (n=2) strongly agreed that criterion for content selection is

development of critical thinking. Approximately 39% (n=9) curriculum experts, out of

23 disagreed while 4% (n=1) strongly disagreed that criterion for content selection is

development of critical thinking. The mean score 2.61 is more than the norm 2.50.

This reflects curriculum experts’ acceptance that criterion for content selection is

development of critical thinking.

Table 4.4.33

Criterion for content selection is to update knowledge

Statement Levels Frequency % age
Mean

Score

Criterion for content selection is to update

knowledge.

SD 0 -

2.78

D 5 21.7

A 18 78.3

SA 0 -

Total 23 100%

Table 4.4.33: indicates that approximately 78% (n=18) out of 23 curriculum

experts agreed that criterion for content selection is to update knowledge.

Approximately 22% (n=5) curriculum experts, out of 23 disagreed that criterion for

content selection is to update knowledge. The mean score 2.78 is more than the norm

2.50. This reflects curriculum experts’ acceptance that criterion for content selection

is to update knowledge.
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Table 4.4.34

Criterion for content selection is objectives of national curriculum

Statement Levels Frequency % age
Mean

Score

Criterion for content selection is objectives

of national curriculum.

SD 0 -

3.22

D 0 -

A 18 78.3

SA 5 21.4

Total 23 100%

Table 4.4.34: indicates that approximately 78% (n=18) out of 23 curriculum

experts agreed and 21% (n=5) strongly agreed that criterion for content selection is

objectives of national curriculum. The mean score 3.22 is more than the norm 2.50.

This shows curriculum experts’ acceptance that criterion for content selection is

objectives of national curriculum.

Table 4.4.35

Criterion for content selection is to provoke inquiry

Statement Levels Frequency % age
Mean

Score

Criterion for content selection is to

provoke further avenue of inquiry.

SD 0 -

2.83

D 6 26.1

A 15 65.2

SA 2 8.7

Total 23 100%

Table 4.4.35: discloses that approximately 65% (n=23) out of 23 curriculum

experts agreed and 9% (n=2) strongly agreed that criterion for content selection is to

provoke further avenue of inquiry. Approximately 26% (n=6) curriculum experts, out

of 23 disagreed that criterion for content selection is to provoke further avenue of

inquiry. The mean score 2.83 is more than the norm 2.50. This reflects curriculum

experts’ acceptance that criterion for content selection is to provoke further avenue of

inquiry.
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Table 4.4.36

Criterion for content organization is logical sequence

Statement Levels Frequency % age
Mean

Score

Criterion for content organization is logical

sequence.

SD 0 -

2.74

D 6 26.1

A 17 73.9

SA 0 -

Total 23 100%

Table 4.4.36: reveals that approximately 74% (n=17) out of 23 curriculum

experts agreed that criterion for content organization is logical sequence.

Approximately 26% (n=6) curriculum experts, out of 23 disagreed that criterion for

content organization is logical sequence. The mean score 2.74 is more than the norm

2.50. This reflects curriculum experts’ acceptance that criterion for content

organization is logical sequence.

Table 4.4.37

Criterion for content organization is from simple to complex

Statement Levels Frequency % age
Mean

Score

Criterion for content organization is from

simple to complex.

SD 0 -

2.96

D 2 8.7

A 20 87.0

SA 1 4.4

Total 23 100%

Table 4.4.37: reflects that approximately 87% (n=20) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that criterion for content organization is

from simple to complex. Approximately 9% (n=2) curriculum experts, out of 23

disagreed that criterion for content organization is from simple to complex. The mean

score 2.96 is more than the norm 2.50. This indicates curriculum experts’ acceptance

that criterion for content organization is from simple to complex.



298

Table 4.4.38

Criterion for content organization is continuity among the concepts

Statement Levels Frequency % age
Mean

Score

Criterion for content organization is

continuity among the concepts.

SD 0 -

2.78

D 5 21.7

A 18 78.3

SA 0 -

Total 23 100%

Table 4.4.38: reveals that approximately 78% (n=18) out of 23 curriculum

experts agreed that criterion for content organization is continuity among the

concepts. Approximately 22% (n=5) curriculum experts, out of 23 disagreed that for

content organization is continuity among the concepts. The mean score 2.78 is more

than the norm 2.50. This reflects curriculum experts’ acceptance that criterion for

content organization is continuity among the concepts.

Table 4.4.39

Criterion for organization is connectivity between knowledge

Statement Levels Frequency % age
Mean

Score

Criterion for content organization is

connectivity between knowledge.

SD 0 -

2.65

D 8 34.8

A 15 65.2

SA 0 -

Total 23 100%

Table 4.4.39: reflects that approximately 65% (n=15) out of 23 curriculum

experts agreed that criterion for content organization is connectivity between

knowledge. Approximately 35% (n=8) curriculum experts, out of 23 disagreed that

criterion for content organization is connectivity between knowledge. The mean score

2.65 is more than the norm 2.50. This indicates curriculum experts’ acceptance that

criterion for content organization is connectivity between knowledge.
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Table 4.4.40

Criterion for course design is subject matter

Statement Levels Frequency % age
Mean

Score

Criterion for course design is subject

matter.

SD 0 -

3.09

D 1 4.4

A 19 82.6

SA 3 13.0

Total 23 100%

Table 4.4.40: depicts that approximately 83% (n=19) out of 23 curriculum

experts agreed and 13% (n=83 strongly agreed that criterion for course design is

subject matter. Approximately 4% (n=1) curriculum experts, out of 23 disagreed that

criterion for course design is subject matter. The mean score 3.09 is more than the

norm 2.50. This shows curriculum experts’ acceptance that criterion for course design

is subject matter.

Table 4.4.41

Criterion for course design is learner needs

Statement Levels Frequency % age
Mean

Score

Criterion for course design is learner needs.

SD 0 -

2.65

D 8 34.8

A 15 65.2

SA 0 -

Total 23 100%

Table 4.4.41: discloses that approximately 65% (n=15) out of 23 curriculum

experts agreed that criterion for course design is learner needs. Approximately 35%

(n=8) curriculum experts, out of 23 disagreed that criterion for course design is

learner needs. The mean score 2.65 is more than the norm 2.50. This shows

curriculum experts’ acceptance that criterion for course design is learner needs.
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Table 4.4.42

Criterion for course design is social needs

Statement Levels Frequency % age
Mean

Score

Criterion for course design is social needs.

SD 0 -

2.52

D 11 47.8

A 12 52.2

SA 0 -

Total 23 100%

Table 4.4.42: depicts that approximately 52% (n=12) out of 23 curriculum

experts agreed that criterion for course design is subject matter. Approximately 49%

(n=11) curriculum experts, out of 23 disagreed that criterion for course design is

subject matter. The mean score 2.52 is more than the norm 2.50. This shows

curriculum experts’ acceptance that criterion for course design is subject matter.

Table 4.4.43

Criterion for practical selection is curriculum objectives

Statement Levels Frequency % age
Mean

Score

Criterion for practical selection is

curriculum objectives.

SD 1 4.4

2.83

D 3 13.0

A 18 78.3

SA 1 4.4

Total 23 100%

Table 4.4.43: reflects that approximately 78% (n=18) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that criterion for practical selection is

curriculum objectives. Approximately 13% (n=3) curriculum experts, out of 23

disagreed while 4% (n=1) strongly disagreed that criterion for practical selection is

curriculum objectives. The mean score 2.83 is more than the norm 2.50. This

concludes curriculum experts’ acceptance that criterion for practical selection is

curriculum objectives.
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Table 4.4.44

Criterion for practical selection is comprehension of concept

Statement Levels Frequency % age
Mean

Score

Criterion for practical selection is

comprehension of concept.

SD 1 4.4

3.00

D 0 -

A 20 87.0

SA 2 8.7

Total 23 100%

Table 4.4.44: shows that approximately 87% (n=20) out of 23 curriculum

experts agreed and 9% (n=2) strongly agreed that objectives criterion for practical

selection is comprehension of concept. Approximately 4% (n=1) curriculum experts,

out of 23 strongly disagreed that criterion for practical selection is comprehension of

concept. The mean score 3.00 is more than the norm 2.50. This indicates curriculum

experts’ acceptance that criterion for practical selection is comprehension of concept.

Table 4.4.45

Criterion for practical selection is verification of facts

Statement Levels Frequency % age
Mean

Score

Criterion for practical selection is

verification of facts.

SD 0 -

2.78

D 7 30.4

A 14 60.9

SA 2 8.7

Total 23 100%

Table 4.4.45: reveals that approximately 61% (n=14) out of 23 curriculum

experts agreed and 9% (n=2) strongly agreed that criterion for practical selection is

verification of facts. Approximately 30% (n=12) curriculum experts, out of 23

disagreed that criterion for practical selection is verification of facts. The mean score

2.78 is more than the norm 2.50. This reflects curriculum experts’ acceptance that

criterion for practical selection is verification of facts.
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Table 4.4.46

Criterion for practical selection is to promote experience of nature

Statement Levels Frequency % age
Mean

Score

Criterion for practical selection is to

promote experience of nature.

SD 0 -

2.61

D 10 43.5

A 12 52.2

SA 1 4.4

Total 23 100%

Table 4.4.46: reflects that approximately 52% (n=12) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that criterion for practical selection is to

promote experience of nature. Approximately 44% (n=10) curriculum experts, out of

23 disagreed that for practical selection is to promote experience of nature. The mean

score 2.61 is more than the norm 2.50. This indicates curriculum experts’ acceptance

that criterion for practical selection is to promote experience of nature.

Table 4.4.47

Criterion for practical selection is conceptual development

Statement Levels Frequency % age
Mean

Score

Criterion for practical selection is

conceptual development.

SD 1 4.4

2.61

D 8 34.8

A 13 56.5

SA 1 4.4

Total 23 100%

Table 4.4.47: shows that approximately 57% (n=13) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that criterion for practical selection is

conceptual development. Approximately 35% (n=8) curriculum experts, out of 23

disagreed while 4% (n=1) strongly disagreed that criterion for practical selection is

conceptual development. The mean score 2.61 is more than the norm 2.50. This

indicates curriculum experts’ acceptance that criterion for practical selection is

conceptual development of students.
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Table 4.4.48

Criterion for practical selection is relevance with the theory

Statement Levels Frequency % age
Mean

Score

Criterion for practical selection is

relevance with the theory.

SD 0 -

3.00

D 1 4.4

A 21 91.3

SA 1 4.4

Total 23 100%

Table 4.4.48: discloses that approximately 91% (n=21) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that criterion for practical selection is

relevance with the theory. Approximately 4% (n=1) curriculum experts, out of 23

disagreed that criterion for practical selection is relevance with the theory. The mean

score 3.00 is more than the norm 2.50. This shows curriculum experts’ acceptance

that criterion for practical selection is relevance with the theory.

Table 4.4.49

Criterion for practical selection is creation of scientific skills

Statement Levels Frequency % age
Mean

Score

Criterion for practical selection is creation

of scientific skills.

SD 1 4.4

2.70

D 6 26.1

A 15 65.2

SA 1 4.4

Total 23 100%

Table 4.4.49: reflects that approximately 65% (n=15) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that criterion for practical selection is

creation of scientific skills. Approximately 26% (n=6) curriculum experts, out of 23

disagreed while 4% (n=1) strongly disagreed that criterion for practical selection is

creation of scientific skills. The mean score 2.70 is more than the norm 2.50. This

concludes curriculum experts’ acceptance that criterion for practical selection is

creation of scientific skills.
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Table 4.4.50

Regularity in revision of science curriculum

Statement Levels Frequency % age
Mean

Score

Curriculum is properly revised after

regular intervals.

SD 3 13.0

2.65

D 5 21.7

A 12 52.2

SA 3 13.0

Total 23 100%

Table 4.4.50: shows that approximately 52% (n=12) out of 23 curriculum

experts agreed and 13% (n=3) strongly agreed that curriculum is properly revised

after regular intervals. About 22% (n=5) curriculum experts, out of 23 disagreed while

13% (n=3) strongly disagreed that curriculum is properly revised after regular

intervals. The mean score 2.65 is more than the norm 2.50. This indicates curriculum

experts’ acceptance that curriculum is properly revised after regular intervals.

Table 4.4.51

Curriculum committee critically analyzes the curriculum draft

Statement Levels Frequency % age
Mean

Score

The national curriculum committee

critically analyzes the curriculum draft.

SD 0 -

3.00

D 4 17.4

A 15 65.2

SA 4 17.4

Total 23 100%

Table 4.4.51: shows that approximately 65% (n=15) out of 23 curriculum

experts agreed and 17% (n=4) strongly agreed that the national curriculum committee

critically analyzes the curriculum draft. Approximately 17% (n=4) curriculum

experts, out of 23 disagreed that the national curriculum committee critically analyzes

the curriculum draft. The mean score 3.00 is more than the norm 2.50. This indicates

curriculum experts’ acceptance that the national curriculum committee critically

analyzes the curriculum draft.
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Table 4.4.52

Provision for experimental verification of new curriculum

Statement Levels Frequency % age
Mean

Score

There is a provision for experimental

verification of new curriculum.

SD 1 4.4

2.65

D 7 30.4

A 14 60.9

SA 1 4.4

Total 23 100%

Table 4.4.52: reflects that approximately 61% (n=14) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that there is a provision for experimental

verification of new curriculum. Approximately 30% (n=7) curriculum experts, out of

23 disagreed while 4% (n=1) strongly disagreed that there is a provision for

experimental verification of new curriculum. The mean score 2.65 is more than the

norm 2.50. This concludes curriculum experts’ acceptance that there is a provision for

experimental verification of new curriculum.

Table 4.4.53

Consistency among contents and objectives

Statement Levels Frequency % age
Mean

Score

There is consistency among contents and

objectives.

SD 0 -

2.83

D 5 21.7

A 17 73.9

SA 1 4.4

Total 23 100%

Table 4.4.53: shows that approximately 74% (n=17) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that there is consistency among contents

and objectives. Approximately 22% (n=5) curriculum experts, out of 23 disagreed that

there is consistency among contents and objectives. The mean score 2.83 is more than

the norm 2.50. This indicates curriculum experts’ acceptance that there is consistency

among contents and objectives.
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Table 4.4.54

Consistency of teaching methodologies with curriculum objectives

Statement Levels Frequency % age
Mean

Score

Teaching methodologies are consistent

with curriculum objectives.

SD 4 17.4

2.43

D 5 21.7

A 14 60.9

SA 0 -

Total 23 100%

Table 4.4.54: reveals that approximately 61% (n=14) curriculum experts, out

of 23 agreed that teaching methodologies are consistent with curriculum objectives.

Approximately 22% (n=5) out of 23 curriculum experts disagreed while 17% (n=4)

strongly disagreed that teaching methodologies are consistent with curriculum

objectives. The mean score 2.43 is less than the norm 2.50. It infers that according to

curriculum experts teaching methodologies are not consistent with curriculum

objectives.

Table 4.4.55

Exposure of students’ needs in science curriculum

Statement Levels Frequency % age
Mean

Score

Curriculum covers students’ needs.

SD 1 4.4

2.78

D 3 13.0

A 19 82.6

SA 0 -

Total 23 100%

Table 4.4.55: shows that approximately 83% (n=19) out of 23 curriculum

experts agreed that curriculum covers students’ needs. Approximately 13% (n=3)

curriculum experts, out of 23 disagreed while 4% (n=1) strongly disagreed that

curriculum covers students’ needs. The mean score 2.78 is more than the norm 2.50.

This indicates curriculum experts’ acceptance that curriculum covers students’ needs.
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Table 4.4.56

Exposure of students’ interests in science curriculum

Statement Levels Frequency % age
Mean

Score

Curriculum covers students’ interests.

SD 0 -

2.57

D 10 43.5

A 13 56.5

SA 0 -

Total 23 100%

Table 4.4.56: discloses that approximately 57% (n=13) out of 23 curriculum

experts agreed that curriculum covers students’ interests. Approximately 44% (n=10)

curriculum experts, out of 23 disagreed that curriculum covers students’ interests. The

mean score 2.57 is more than the norm 2.50. This shows curriculum experts’

acceptance that curriculum covers students’ interests.

Table 4.4.57

Exposure of students’ abilities in science curriculum

Statement Levels Frequency % age
Mean

Score

Curriculum covers students’ abilities.

SD 0 -

2.70

D 7 30.4

A 16 69.6

SA 0 -

Total 23 100%

Table 4.4.57: discloses that approximately 70% (n=16) out of 23 curriculum

experts agreed that curriculum covers students’ abilities. Approximately 30% (n=7)

curriculum experts, out of 23 disagreed that curriculum covers students’ abilities. The

mean score 2.70 is more than the norm 2.50. This shows curriculum experts’

acceptance that curriculum covers students’ abilities.
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Table 4.4.58

Consistency of approaches with procedure used by teacher

Statement Levels Frequency % age
Mean

Score

Methodological approaches are

consistent with procedure used by the

teacher.

SD 2 8.7

2.39

D 10 43.5

A 11 47.8

SA 0 -

Total 23 100%

Table 4.4.58: reveals that approximately 44% (n=10) out of 23 curriculum

experts disagreed and 9% (n=2) strongly disagreed that methodological approaches

are consistent with procedure used by the teacher. Approximately 48% (n=17)

curriculum experts, out of 23 agreed the statement. The mean score 2.39 is less than

the norm 2.50. It infers that in experts view methodological approaches are not

consistent with procedure used by the teacher.

Table 4.4.59

Visual material is designed to stimulate use of printed material

Statement Levels Frequency % age
Mean

Score

Visual material is designed to stimulates

the used of printed material.

SD 2 8.7

2.70

D 4 17.4

A 16 69.6

SA 1 4.4

Total 23 100%

Table 4.4.59: shows that approximately 70% (n=16) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that visual material is designed to

stimulates the used of printed material. Approximately 17% (n=4) curriculum experts,

out of 23 disagreed while 9% (n=2) strongly disagreed that visual material is designed

to stimulates the used of printed material. The mean score 2.70 is more than the norm

2.50. This indicates curriculum experts’ acceptance that visual material is designed to

stimulates the used of printed material.
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Table 4.4.60

Learning experiences are helpful to attain intended behavior

Statement Levels Frequency % age
Mean

Score

Learning experiences are helpful to

attain intended behavior.

SD 1 4.4

2.83

D 3 13.0

A 18 78.3

SA 1 4.4

Total 23 100%

Table 4.4.60: shows that approximately 78% (n=18) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that learning experiences are helpful to

attain intended behavior. Approximately 13% (n=3) curriculum experts, out of 23

disagreed while 4% (n=1) strongly disagreed the statement. The mean score 2.83 is

more than the norm 2.50. This indicates curriculum experts’ acceptance that learning

experiences are helpful to attain intended behavior.

Table 4.4.61

Curriculum design contain mechanism for continuous curriculum revision

Statement Levels Frequency % age
Mean

Score

Mechanism for continuous curriculum

development is embedded in curriculum

design.

SD 1 4.4

2.74

D 4 17.4

A 18 78.3

SA 0 -

Total 23 100%

Table 4.4.61: reveals that approximately 78% (n=18) out of 23 curriculum

experts agreed that mechanism for continuous curriculum development is embedded

in curriculum design. Approximately 17% (n=4) curriculum experts, out of 23

disagreed while 4% (n=1) strongly disagreed the statement. The mean score 2.74 is

more than the norm 2.50. This indicates curriculum experts’ acceptance that

mechanism for continuous curriculum development is embedded in curriculum

design.
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Table 4.4.62:

Appropriativeness of curriculum implementation mechanism

Statement Levels Frequency % age
Mean

Score

There is proper mechanism for

implementation of curriculum at secondary

level.

SD 1 4.4

2.87

D 3 13.0

A 17 73.9

SA 2 8.7

Total 23 100%

Table 4.4.62: shows that approximately 74% (n=17) out of 23 curriculum

experts agreed and 9% (n=2) strongly agreed that there is proper mechanism for

implementation of curriculum at secondary level. Approximately 13% (n=3)

curriculum experts, out of 23 disagreed while 4% (n=1) strongly disagreed the

statement. The mean score 2.87 is more than the norm 2.50. This indicates

curriculum experts’ acceptance that there is proper mechanism for implementation of

curriculum at secondary level.

Table 4.4.63

Guidelines for curriculum implementation

Statement Levels Frequency % age
Mean

Score

Curriculum provides adequate guidelines

for its implementation.

SD 1 4.4

2.70

D 5 21.7

A 17 73.9

SA 0 -

Total 23 100%

Table 4.4.63: reveals that approximately 73% (n=17) out of 23 curriculum

experts agreed that curriculum provides adequate guidelines for its implementation.

Approximately 22% (n=5) curriculum experts, out of 23 disagreed while 4% (n=1)

strongly disagreed the statement. The mean score 2.70 is more than the norm 2.50.

This indicates curriculum experts’ acceptance that curriculum provides adequate

guidelines for its implementation.
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Table 4.4.64

Availability of curriculum implementation instructions to school heads

Statement Levels Frequency % age
Mean

Score

Instructions are made available for

curriculum implementation to school

heads.

SD 3 13.0

2.48

D 6 26.1

A 14 60.9

SA 0 -

Total 23 100%

Table 4.4.64: reveals that approximately 61% (n=14) out of 23 curriculum

experts agreed that instructions are made available for curriculum implementation to

school heads. Approximately 26% (n=6) curriculum experts, out of 23 disagreed

while 13% (n=3) strongly disagreed the statement. The mean score 2.48 is less than

the norm 2.50. This shows curriculum experts’ rejection that instructions are made

available for curriculum implementation to school heads.

Table 4.4.65

Guidelines clarify the pattern of teacher-learner interaction

Statement Levels Frequency % age
Mean

Score

Guidelines clarify the pattern of

teacher-learner interaction in science

class.

SD 1 4.4

2.74

D 4 17.4

A 18 78.3

SA 0 -

Total 23 100%

Table 4.4.65: depicts that approximately 78% (n=18) out of 23 curriculum

experts agreed that guidelines clarify the pattern of teacher-learner interaction in

science class. Approximately 17% (n=4) curriculum experts, out of 23 disagreed

while 4% (n=1) strongly disagreed that guidelines clarify the pattern of teacher-

learner interaction in science class. The mean score 2.74 is more than the norm 2.50.

This indicates curriculum experts’ acceptance that guidelines clarify the pattern of

teacher-learner interaction in science class.
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Table 4.4.66

Teachers’ training for implementation of new curriculum

Statement Levels Frequency % age
Mean

Score

Teachers’ training is ensured before

implementation of new curriculum.

SD 3 13.0

2.09

D 15 65.2

A 5 21.7

SA 0 -

Total 23 100%

Table 4.4.66: reveals that approximately 65% (n=15) out of 23 curriculum

experts disagreed and 13% (n=3) strongly disagreed that teachers’ training is ensured

before implementation of new curriculum. Approximately 22% (n=5) curriculum

experts, out of 23 agreed that teachers’ training is ensured before implementation of

new curriculum. The mean score 2.09 is less than the norm 2.50. It infers that in

experts view teachers’ training is not ensured before implementation of new

curriculum.

Table 4.4.67

Provision of resource material for implementation of new curriculum

Statement Levels Frequency % age
Mean

Score

Resource material is provided for

implementation of new curriculum.

SD 2 8.7

2.39

D 11 47.8

A 9 39.1

SA 1 4.4

Total 23 100%

Table 4.4.67: reveals that approximately 48% (n=11) out of 23 curriculum

experts disagreed and 9% (n=2) strongly disagreed that resource material is provided

for implementation of new curriculum. Approximately 39% (n=9) curriculum experts,

out of 23 agreed while 4% (n=1) strongly agreed that resource material is provided for

implementation of new curriculum. The mean score 2.39 is less than the norm 2.50. It

reflects that resource material is not provided for implementation of new curriculum.
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Table 4.4.68

Curriculum action plans include target for student achievement

Statement Levels Frequency % age
Mean

Score

Curriculum action plans include target for

student achievement.

SD 1 4.4

2.74

D 5 21.7

A 16 69.6

SA 1 4.4

Total 23 100%

Table 4.4.68: depicts that approximately 70% (n=16) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that curriculum action plans include

target for student achievement. Approximately 22% (n=5) curriculum experts, out of

23 disagreed while 4% (n=1) strongly disagreed with the statement. The mean score

2.74 is more than the norm 2.50. This indicates curriculum experts’ acceptance that

curriculum action plans include target for student achievement.

Table 4.4.69

Impact of curriculum is determined by classroom practice

Statement Levels Frequency % age
Mean

Score

Impact of implementation of curriculum

is determined by classroom practice.

SD 3 13.0

2.48

D 8 34.8

A 10 43.5

SA 2 8.7

Total 23 100%

Table 4.4.69: shows that approximately 4% (n=10) out of 23 curriculum

experts agreed and 9% (n=2) strongly agreed that impact of implementation of

curriculum is determined by classroom practice. Approximately 35% (n=8)

curriculum experts, out of 23 disagreed while 13% (n=3) strongly disagreed the

statement. The mean score 2.48 is less than the norm 2.50. This indicates curriculum

experts’ rejection that impact of implementation of curriculum is determined by

classroom practice.
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Table 4.4.70

Impact of curriculum is determined by pupil achievement

Statement Levels Frequency % age
Mean

Score

Impact of implementation of curriculum

is determined by pupil achievement.

SD 1 4.4

2.87

D 5 21.7

A 13 56.5

SA 4 17.4

Total 23 100%

Table 4.4.70: shows that about 57% (n=13) out of 23 curriculum experts

agreed and 17% (n=4) strongly agreed that impact of implementation of curriculum is

determined by pupil achievement. About 22% (n=5) curriculum experts, out of 23

disagreed while 4% (n=1) strongly disagreed with the statement. The mean score 2.87

is more than the norm 2.50. This indicates curriculum experts’ acceptance that impact

of implementation of curriculum is determined by pupil achievement.

Table 4.4.71

Expectations for producing scientific base of review committee

Statement Levels Frequency % age
Mean

Score

There are clear expectations for producing

scientific base of national review

committee.

SD 1 4.4

2.65

D 7 30.4

A 14 60.9

SA 1 4.4

Total 23 100%

Table 4.4.71: depicts that about 61% (n=14) out of 23 curriculum experts

agreed and 4% (n=1) strongly agreed that there are clear expectations for producing

scientific base of national review committee. About 30% (n=7) curriculum experts,

out of 23 disagreed while 4% (n=1) strongly disagreed with the statement. The mean

score 2.65 is more than the norm 2.50. This indicates curriculum experts’ acceptance

there are clear expectations for producing scientific base of national review

committee.
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Table 4.4.72

Expectations for producing scientific base of text book board

Statement Levels Frequency % age
Mean

Score

There are clear expectations for producing

scientific base of text book board.

SD 1 4.4

2.70

D 5 21.7

A 17 73.9

SA 0 -

Total 23 100%

Table 4.4.72: reveals that approximately 74% (n=17) out of 23 curriculum

experts agreed that there are clear expectations for producing scientific base of text

book board. Approximately 22% (n=5) curriculum experts, out of 23 disagreed while

4% (n=1) strongly disagreed the statement. The mean score 2.70 is more than the

norm 2.50. This indicates curriculum experts’ acceptance there are clear expectations

for producing scientific base of text book board.

Table 4.4.73

Expectations for producing scientific base of education boards

Statement Levels Frequency % age
Mean

Score

There are clear expectations for producing

scientific base of boards of intermediate

and secondary education.

SD 2 8.7

2.52

D 8 34.8

A 12 52.2

SA 1 4.4

Total 23 100%

Table 4.4.73: reveals that approximately 52% (n=12) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that there are clear expectations for

producing scientific base of boards of intermediate and secondary education.

Approximately 35% (n=8) curriculum experts, out of 23 disagreed while 19% (n=2)

strongly disagreed the statement. The mean score 2.52 is more than the norm 2.50.

This indicates curriculum experts’ acceptance that there are clear expectations for

producing scientific base of boards of intermediate and secondary education.
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Table 4.4.74

Expectations for producing scientific base of subject specialists

Statement Levels Frequency % age
Mean

Score

There are clear expectations for producing

scientific base of subject specialists.

SD 1 4.4

2.70

D 5 21.7

A 17 73.9

SA 0 -

Total 23 100%

Table 4.4.74: depicts that approximately 74% (n=17) out of 23 curriculum

experts agreed that there are clear expectations for producing scientific base of subject

specialists. Approximately 22% (n=5) curriculum experts, out of 23 disagreed while

4% (n=1) strongly disagreed the statement. The mean score 2.70 is more than the

norm 2.50. This indicates curriculum experts’ acceptance that there are clear

expectations for producing scientific base of subject specialists.

Table 4.4.75

Expectations for producing scientific base of supervisors

Statement Levels Frequency % age
Mean

Score

There are clear expectations for

producing scientific base of supervisors.

SD 1 4.4

2.61

D 7 30.4

A 15 65.2

SA 0 -

Total 23 100%

Table 4.4.75: depicts that approximately 65% (n=15) out of 23 curriculum

experts agreed that there are clear expectations for producing scientific base of

supervisors. Approximately 30% (n=7) curriculum experts, out of 23 disagreed while

4% (n=1) strongly disagreed that there are clear expectations for producing scientific

base of supervisors. The mean score 2.61 is more than the norm 2.50. This indicates

curriculum experts’ acceptance that there are clear expectations for producing

scientific base of supervisors.
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Table 4.4.76

Expectations for producing scientific base of teachers

Statement Levels Frequency % age
Mean

Score

There are clear expectations for

producing scientific base of teachers.

SD 1 4.4

2.74

D 4 17.4

A 18 78.3

SA 0 -

Total 23 100%

Table 4.4.76: reveals that approximately 78% (n=18) out of 23 curriculum

experts agreed that there are clear expectations for producing scientific base of

teachers. Approximately 17% (n=4) curriculum experts, out of 23 disagreed while 4%

(n=1) strongly disagreed the statement. The mean score 2.74 is more than the norm

2.50. This indicates curriculum experts’ acceptance that there are clear expectations

for producing scientific base of teachers.

Table 4.4.77

Self-evaluation is embedded in the curriculum implementation process

Statement Levels Frequency % age
Mean

Score

The self-evaluation process is

embedded in the curriculum

implementation process.

SD 2 8.7

2.57

D 7 30.4

A 13 56.5

SA 1 4.4

Total 23 100%

Table 4.4.77: reveals that approximately 57% (n=13) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that self-evaluation process is embedded

in the curriculum implementation process. Approximately 30% (n=7) curriculum

experts, out of 23 disagreed while 9% (n=2) strongly disagreed the statement. The

mean score 2.57 is more than the norm 2.50. This indicates curriculum experts’

acceptance that self-evaluation process is embedded in the curriculum implementation

process.
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Table 4.4.78

Feedback is base of curriculum implementation priorities

Statement Levels Frequency % age
Mean

Score

The priorities for implementation of

curriculum are chosen on the basis of

feedback.

SD 4 17.4

2.30

D 9 39.1

A 9 39.1

SA 1 4.4

Total 23 100%

Table 4.4.78: reveals that approximately 39% (n=9) out of 23 curriculum

experts disagreed and 17% (n=5) strongly disagreed that priorities for implementation

of curriculum were chosen on the basis of feedback. Approximately 39% (n=9)

curriculum experts, out of 23 agreed while 4% (n=1) strongly agreed that priorities for

implementation of curriculum were chosen on the basis of feedback. The mean score

2.30 is less than the norm 2.50. It reflects that priorities for implementation of

curriculum were not chosen on the basis of feedback.

Table 4.4.79

Continuous monitoring of curriculum at secondary level

Statement Levels Frequency % age
Mean

Score

There is a continuous monitoring of

curriculum at secondary level.

SD 1 4.4

2.30

D 14 60.9

A 8 34.8

SA 0 -

Total 23 100%

Table 4.4.79: indicates that approximately 61% (n=14) out of 23 curriculum

experts disagreed and 4% (n=1) strongly disagreed that there is a continuous

monitoring of curriculum at secondary level. Approximately 35% (n=8) curriculum

experts, out of 23 agreed that there is a continuous monitoring of curriculum at

secondary level. The mean score 2.30 is less than the norm 2.50. It reflects that in

experts view there is no continuous monitoring of curriculum at secondary level.
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Table 4.4.80

Supervisory staff regularly monitors the curriculum implementation

Statement Levels Frequency % age
Mean

Score

Supervisory staff regularly monitors the

curriculum implementation.

SD 2 8.7

2.26

D 13 56.5

A 8 34.8

SA 0 -

Total 23 100%

Table 4.4.80: indicates that approximately 57% (n=13) out of 23 curriculum

experts disagreed and 9% (n=2) strongly disagreed that supervisory staff regularly

monitors the curriculum implementation. Approximately 5% (n=8) curriculum

experts, out of 23 agreed that supervisory staff regularly monitors the curriculum

implementation. The mean score 2.26 is less than the norm 2.50. It reflects experts’

rejection that supervisory staff regularly monitors the curriculum implementation.

Table 4.4.81

Ministry of education seeks feedback from monitoring staff

Statement Levels Frequency % age
Mean

Score

Ministry of education seeks feedback

from monitoring staff.

SD 1 4.4

2.48

D 11 47.8

A 10 43.5

SA 1 4.4

Total 23 100%

Table 4.4.81: reveals that approximately 48% (n=11) out of 23 curriculum

experts disagreed and 4% (n=1) strongly disagreed that ministry of education seeks

feedback from monitoring staff. Approximately 44% (n=10) curriculum experts, out

of 23 agreed while 4% (n=1) strongly agreed that ministry of education seeks

feedback from monitoring staff. The mean score 2.48 is less than the norm 2.50. It

reflects that in experts’ view ministry of education does not seek feedback from

monitoring staff.
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Table 4.4.82

Teachers' responses are valuable for the monitoring of curriculum

Statement Levels Frequency % age
Mean

Score

Teachers' responses are valuable for the

monitoring of curriculum.

SD 1 4.4

2.61

D 10 43.5

A 9 39.1

SA 3 13.0

Total 23 100%

Table 4.4.82: reveals that approximately 39% (n=9) out of 23 curriculum

experts agreed and 13% (n=3) strongly agreed that teachers' responses are valuable for

the monitoring of curriculum. Approximately 44% (n=10) curriculum experts, out of

23 disagreed while 4% (n=1) strongly disagreed the statement. The mean score 2.61 is

more than the norm 2.50. This indicates curriculum experts’ acceptance that teachers'

responses are valuable for the monitoring of curriculum.

Table 4.4.83

Use of feedback in improving existing curriculum

Statement Levels Frequency % age
Mean

Score

Data obtained from monitoring is used for

improving existing curriculum.

SD 1 4.4

2.43

D 12 52.2

A 9 39.1

SA 1 4.4

Total 23 100%

Table 4.4.83: reveals that approximately 52% (n=12) out of 23 curriculum

experts disagreed and 4% (n=1) strongly disagreed that data obtained from monitoring

is used for improving existing curriculum. Approximately 39% (n=9) curriculum

experts, out of 23 agreed while 4% (n=1) strongly agreed that data obtained from

monitoring is used for improving existing curriculum. The mean score 2.43 is less

than the norm 2.50. It reflects experts’ rejection that data obtained from monitoring is

used for improving existing curriculum.
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Table 4.4.84

Monitoring is carried out at curriculum development level

Statement Levels Frequency % age
Mean

Score

Monitoring is carried out at curriculum

development level.

SD 1 4.4

2.61

D 8 34.8

A 13 56.5

SA 1 4.4

Total 23 100%

Table 4.4.84: discloses that approximately 57% (n=13) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that monitoring is carried out at

curriculum development level. Approximately 35% (n=8) curriculum experts, out of

23 disagreed while 14% (n=1) strongly disagreed that monitoring is carried out at

curriculum development level. The mean score 2.61 is more than the norm 2.50. It

reflects experts’ acceptance that monitoring is carried out at curriculum development

level.

Table 4.4.85

Monitoring is carried out at school management level

Statement Levels Frequency % age
Mean

Score

Monitoring is carried out at school

management level.

SD 2 8.7

2.57

D 7 30.4

A 13 56.5

SA 1 4.4

Total 23 100%

Table 4.4.85: indicates that approximately 57% (n=13) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that monitoring is carried out at school

management level. Approximately 30% (n=7) curriculum experts, out of 23 disagreed

while 9% (n=2) strongly disagreed that monitoring is carried out at school

management level. The mean score 2.57 is more than the norm 2.50. It shows experts’

acceptance that monitoring is carried out at school management level.
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Table 4.4.86

Monitoring is carried out at class teaching level

Statement Levels Frequency % age
Mean

Score

Monitoring is carried out at class teaching

level.

SD 2 8.7

2.43

D 10 43.5

A 10 43.5

SA 1 4.4

Total 23 100%

Table 4.4.86: revels that approximately 44% (n=10) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that monitoring is carried out at class

teaching level. Approximately 44% (n=10) curriculum experts, out of 23 disagreed

while 9% (n=2) strongly disagreed that monitoring is carried out at class teaching

level. The mean score 2.43 is less than the norm 2.50. It shows experts’ rejection that

monitoring is carried out at class teaching level.

Table 4.4.87

Monitoring is carried out at student achievement level

Statement Levels Frequency % age
Mean

Score

Monitoring is carried out at student

achievement level.

SD 4 17.4

2.30

D 9 39.1

A 9 39.1

SA 1 4.4

Total 23 100%

Table 4.4.87: reveals that approximately 39% (n=9) out of 23 curriculum

experts disagreed and 17% (n=4) strongly disagreed that monitoring is carried out at

student achievement level. Approximately 39% (n=9) curriculum experts, out of 23

agreed while 4% (n=1) strongly agreed that monitoring is carried out at student

achievement level. The mean score 2.30 is less than the norm 2.50. It reflects that in

experts’ view monitoring is not carried out at student achievement level.
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Table 4.4.88

Satisfaction of curriculum developers with existing scheme of studies

Statement Levels Frequency % age
Mean

Score

I am satisfied with the present scheme

of studies for SSC science.

SD 0 -

2.83

D 4 17.5

A 19 82.6

SA 0 -

Total 23 100%

Table 4.4.88: depicts that approximately 83% (n=19) out of 23 curriculum

experts agreed that they are satisfied with the present scheme of studies for SSC

science. Approximately 18% (n=4) curriculum experts, out of 23 disagreed that they

are satisfied with the present scheme of studies for SSC science. The mean score 2.83

is more than the norm 2.50. This indicates curriculum experts’ acceptance that they

are satisfied with the present scheme of studies for SSC science.

Table 4.4.89

Suitability of bookish method to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Bookish method is suitable to teach

science at SSC level.

SD 8 34.8

1.91

D 9 39.1

A 6 26.1

SA 0 -

Total 23 100%

Table 4.4.89: reveals that approximately 39% (n=9) out of 23 curriculum

experts disagreed and 35% (n=8) strongly disagreed that bookish method is suitable to

teach science at SSC level. Approximately 26% (n=6) curriculum experts, out of 23

agreed that bookish method is suitable to teach science at SSC level. The mean score

2.07 is less than the norm 2.50. It reflects that in experts’ view bookish method is not

suitable to teach science at SSC level.
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Table 4.4.90

Suitability of lecture method to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Lecture method is suitable to teach

science at SSC level.

SD 6 26.9

2.22

D 7 30.4

A 9 39.1

SA 1 4.4

Total 23 100%

Table 4.4.90: reveals that approximately 30% (n=7) out of 23 curriculum

experts disagreed and 27% (n=6) strongly disagreed that lecture method is suitable to

teach science at SSC level. Approximately 39% (n=9) curriculum experts, out of 23

agreed while 4% (n=1) strongly agreed that lecture method is suitable to teach science

at SSC level. The mean score 2.22 is less than the norm 2.50. It reflects that in

experts’ view lecture method is not suitable to teach science at SSC level.

Table 4.4.91

Suitability of demonstration method to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Demonstration method is suitable to

teach science at SSC level.

SD 0 -

3.22

D 0 -

A 18 78.3

SA 5 21.7

Total 23 100%

Table 4.4.91: shows that approximately 78% (n=18) out of 23 curriculum

experts agreed and 22% (n=5) strongly agreed that demonstration method is suitable

to teach science at SSC level. The mean score 3.22 is more than the norm 2.50. This

indicates curriculum experts’ acceptance that demonstration method is suitable to

teach science at SSC level.
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Table 4.4.92

Suitability of activity method to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Activity method is suitable to teach

science at SSC level.

SD 1 4.4

3.30

D 0 -

A 13 56.5

SA 9 39.1

Total 23 100%

Table 4.4.92: shows that approximately 57% (n=13) out of 23 curriculum

experts agreed and 39% (n=9) strongly agreed that activity method is suitable to teach

science at SSC level. Approximately 4% (n=1) curriculum experts, out of 23 strongly

disagreed that activity method is suitable to teach science at SSC level. The mean

score 3.30 is more than the norm 2.50. This indicates curriculum experts’ acceptance

that activity method is suitable to teach science at SSC level.

Table 4.4.93

Suitability of inquiry method to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Inquiry method is suitable to teach

science at SSC level.

SD 2 8.7

3.26

D 0 -

A 11 47.8

SA 10 43.5

Total 23 100%

Table 4.4.93: informs that approximately 49% (n=11) out of 23 curriculum

experts agreed and 44% (n=10) strongly agreed that inquiry method is suitable to

teach science at SSC level. Approximately 9% (n=2) strongly disagreed that inquiry

method is suitable to teach science at SSC level. The mean score 3.26 is more than the

norm 2.50. This shows curriculum experts’ acceptance that inquiry method is suitable

to teach science at SSC level.
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Table 4.4.94

Suitability of problem solving method to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Problem solving method is suitable to

teach science at SSC level.

SD 0 -

3.52

D 1 4.4

A 9 39.1

SA 13 56.5

Total 23 100%

Table 4.4.94: shows that approximately 39% (n=9) out of 23 curriculum

experts agreed and 57% (n=13) strongly agreed that problem solving method is

suitable to teach science at SSC level. Approximately 4% (n=1) curriculum experts,

out of 23 disagreed that problem solving method is suitable to teach science at SSC

level. The mean score 3.52 is more than the norm 2.50. This indicates curriculum

experts’ acceptance that problem solving method is suitable to teach science at SSC

level.

Table 4.4.95

Suitability of discussion method to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Discussion method is suitable to teach

science at SSC level.

SD 0 -

3.30
D 1 4.4

A 14 60.9

SA 8 34.8

Total 23 100%

Table 4.4.95: revels that approximately 61% (n=14) out of 23 curriculum

experts agreed and 35% (n=8) strongly agreed that discussion method is suitable to

teach science at SSC level. Approximately 4% (n=1) curriculum experts, out of 23

disagreed that discussion method is suitable to teach science at SSC level. The mean

score 3.30 is more than the norm 2.50. This concludes curriculum experts’ acceptance

that discussion method is suitable to teach science at SSC level.
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Table 4.4.96

Suitability of project method to teach science at SSC level

Statement Levels Frequency % age
Mean

Score

Project method is suitable to teach

science at SSC level.

SD 0 -

3.13

D 3 13.0

A 14 60.9

SA 6 26.1

Total 23 100%

Table 4.4.96: shows that approximately 61% (n=14) out of 23 curriculum

experts agreed and 26% (n= 6) strongly agreed that project method is suitable to teach

science at SSC level. Approximately 13% (n=3) curriculum experts, out of 23

disagreed that project method is suitable to teach science at SSC level. The mean

score 3.13 is more than the norm 2.50. This indicates curriculum experts’ acceptance

that project method is suitable to teach science at SSC level.

Table 4.4.97

Teaching methodologies in science class discourage rote learning

Statement Levels Frequency % age
Mean

Score

The teaching methodologies in science

class discourage rote learning.

SD 4 17.4

1.96

D 16 69.6

A 3 13.0

SA 0 -

Total 23 100%

Table 4.4.97: reveals that approximately 70% (n=16) out of 23 curriculum

experts disagreed and 17 % (n=4) strongly disagreed that teaching methodologies in

science class discourage rote learning. Approximately 13% (n=3) curriculum experts,

out of 23 agreed that teaching methodologies in science class discourage rote

learning. The mean score 1.96 is less than the norm 2.50. It reflects experts’ rejection

that teaching methodologies in science class discourage rote learning.
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Table 4.4.98

Curriculum promotes curiosity of learning

Statement Levels Frequency % age
Mean

Score

Curriculum promotes curiosity of learning

among the students.

SD 0 -

2.43

D 13 56.5

A 10 43.5

SA 0 -

Total 23 100%

Table 4.4.98: depicts that approximately 56% (n=13) out of 23 curriculum

experts disagreed that curriculum promotes curiosity of learning among the students.

Approximately 44% (n=10) curriculum experts, out of 23 agreed that curriculum

promotes curiosity of learning among the students. The mean score 2.43 is less than

the norm 2.50. This indicates that in experts’ view curriculum does not promote

curiosity of learning among the students.

Table 4.4.99

Contents develop power of imagination

Statement Levels Frequency % age
Mean

Score

Contents develop power of

imagination among the students.

SD 2 8.7

2.22

D 14 60.9

A 7 30.4

SA 0 -

Total 23 100%

Table 4.4.99: depicts that approximately 61% (n=14) out of 23 curriculum

experts disagreed and 9% (n=2) strongly disagreed that curriculum develops power of

imagination among the students. Approximately 30% (n=7) curriculum experts, out of

23 agreed that curriculum develops power of imagination among the students. The

mean score 2.22 is less than the norm 2.50. This indicates that according to experts’

curriculum does not develop power of imagination among the students.
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Table 4.4.100

Curriculum promotes spirit of continuous inquiry

Statement Levels Frequency % age
Mean

Score

Curriculum promotes spirit of

continuous inquiry among the students.

SD 2 8.7

2.35

D 11 47.8

A 10 43.5

SA 0 -

Total 23 100%

Table 4.4.100: revels that approximately 48% (n=11) out of 23 curriculum

experts disagreed and 9% (n=2) strongly disagreed that curriculum promotes spirit of

continuous inquiry among the students. Approximately 44% (n=10) curriculum

experts, out of 23 agreed that curriculum promotes spirit of continuous inquiry among

the students. The mean score 2.35 is less than the norm 2.50. This indicates

curriculum experts’ rejection that curriculum promotes spirit of continuous inquiry

among the students.

Table 4.4.101

Curriculum develops critical thinking

Statement Levels Frequency % age
Mean

Score

Curriculum develops critical thinking

among the students.

SD 3 13.0

2.13

D 14 60.9

A 6 26.1

SA 0 -

Total 23 100%

Table 4.4.101: shows that approximately 61% (n=14) out of 23 curriculum

experts disagreed and 13% (n=3) strongly disagreed that curriculum develops critical

thinking among the students. Approximately 26% (n=6) curriculum experts, out of 23

agreed that curriculum develops critical thinking among the students. The mean score

2.13 is less than the norm 2.50. This shows curriculum experts’ rejection that

curriculum develops critical thinking among the students.
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Table 4.4.102

Curriculum develops problem solving skill

Statement Levels Frequency % age
Mean

Score

Curriculum develops problem solving

skill among the learners.

SD 4 17.4

2.09

D 14 60.9

A 4 17.4

SA 1 4.4

Total 23 100%

Table 4.4.102: shows that approximately 61% (n=14) out of 23 curriculum

experts disagreed and 17% (n=4) strongly disagreed that curriculum develops problem

solving skill among the learners. Approximately 17% (n=4) curriculum experts, out of

23 agreed while 4% (n=1) strongly disagreed that curriculum develops problem

solving skill among the learners. The mean score 2.09 is less than the norm 2.50. This

indicates curriculum experts’ rejection that curriculum develops problem solving skill

among the learners.

Table 4.4.103

Curriculum develops creativity

Statement Levels Frequency % age
Mean

Score

Curriculum develops creativity among

the students.

SD 5 21.7

2.17

D 9 39.1

A 9 39.1

SA 0 -

Total 23 100%

Table 4.4.103: revels that approximately 39% (n=9) out of 23 curriculum

experts disagreed and 22% (n=5) strongly disagreed that curriculum develops

creativity among the students. Approximately 39% (n=9) curriculum experts, out of

23 agreed that curriculum develops creativity among the students. The mean score

2.17 is less than the norm 2.50. This indicates that in experts’ view curriculum does

not develop creativity among the students.
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Table 4.4.104

Curriculum develops the habit of observation

Table 4.4.104: shows that approximately 44% (n=10) out of 23 curriculum

experts disagreed and 9% (n=2) strongly disagreed that curriculum develops the habit

of observation among the students. Approximately 44% (n=10) curriculum experts,

out of 23 agreed while 4% (n=1) strongly agreed that curriculum develops the habit of

observation among the students. The mean score 2.43 is less than the norm 2.50. This

indicates curriculum experts’ rejection that curriculum develops the habit of

observation among the students.

Table 4.4.105

Curriculum gives futuristic scientific vision

Statement Levels Frequency % age
Mean

Score

Curriculum gives futuristic scientific

vision to the students.

SD 2 8.7

2.43

D 9 39.1

A 12 52.2

SA 0 -

Total 23 100%

Table 4.4.105: reveals that approximately 52% (n=12) out of 23 curriculum

experts agreed that curriculum gives futuristic scientific vision to the students.

Approximately 39% (n=9) curriculum experts, out of 23 disagreed while 9% (n=2)

strongly disagreed that curriculum gives futuristic scientific vision to the students.

The mean score 2.43 is less than the norm 2.50. It reflects that in experts’ view

curriculum does not give futuristic scientific vision to the students.

Statement Levels Frequency % age
Mean

Score

Curriculum develops the habit of

observation among the students.

SD 2 8.7

2.43

D 10 43.5

A 10 43.5

SA 1 4.4

Total 23 100%
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Table 4.4.106

Suitability of objective type questions for reviewing contents

Statement Levels Frequency % age
Mean

Score

Objective type questions are suitable

for reviewing the content.

SD 0 -

3.09

D 3 13.0

A 15 65.2

SA 5 21.7

Total 23 100%

Table 4.4.106: depicts that approximately 65% (n=15) out of 23 curriculum

experts agreed and 22% (n=5) strongly agreed that objective type questions are

suitable for reviewing the content. Approximately 13% (n=5) curriculum experts, out

of 23 disagreed that objective type questions are suitable for reviewing the content.

The mean score 3.09 is more than the norm 2.50. This indicates curriculum experts’

acceptance that objective type questions are suitable for reviewing the content.

Table 4.4.107

Suitability of objective type questions for making evaluation reliable

Statement Levels Frequency % age
Mean

Score

Objective questions make evaluation

more reliable.

SD 0 -

3.22

D 3 13.0

A 12 52.2

SA 8 34.8

Total 23 100%

Table 4.4.107: depicts that approximately 52% (n=12) out of 23 curriculum

experts agreed and 35% (n=8) strongly agreed that objective type questions make

evaluation more reliable. Approximately 13% (n=3) curriculum experts, out of 23

disagreed that objective type questions make evaluation more reliable. The mean

score 3.22 is more than the norm 2.50. This indicates curriculum experts’ acceptance

that objective type questions make evaluation more reliable.
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Table 4.4.108

Consistency among curriculum and examination

Statement Levels Frequency % age
Mean

Score

There is consistency among

curriculum and examination.

SD 2 8.7

2.57
D 7 30.4

A 13 56.5

SA 1 4.4

Total 23 100%

Table 4.4.108: shows that approximately 57% (n=13) out of 23 curriculum

experts agreed and 4% (n=1) strongly agreed that there is consistency among

curriculum and examination. Approximately 30% (n=7) curriculum experts, out of 23

disagreed while 9% (n=2) strongly disagreed that there is consistency among

curriculum and examination. The mean score 2.57 is more than the norm 2.50. This

indicates curriculum experts’ acceptance that there is consistency among curriculum

and examination.

Table 4.4.109

Coordination among curriculum centers and examining bodies

Statement Levels Frequency % age
Mean

Score

Curriculum centers coordinate with

examination bodies.

SD 3 13.0

2.43

D 7 30.4

A 13 56.5

SA 0 -

Total 23 100%

Table 4.4.109: reveals that approximately 57% (n=13) out of 23 curriculum

experts agreed that curriculum centers coordinate with examination bodies.

Approximately 30% (n=7) curriculum experts, out of 23 disagreed while 13% (n=3)

strongly disagreed that curriculum centers coordinate with examination bodies. The

mean score 2.43 is less than the norm 2.50. It reflects that in experts’ view curriculum

centers coordinate do not with examination bodies.
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Table 4.4.110

Focus of examinations on learning

Statement Levels Frequency % age
Mean

Score

Examinations focus on learning.

SD 5 21.7

2.30

D 8 34.8

A 8 34.8

SA 2 8.7

Total 23 100%

Table 4.4.110: shows that approximately 35% (n=8) out of 23 curriculum

experts disagreed and 22% (n=5) strongly disagreed that examinations focus on

learning. Approximately 35% (n=8) curriculum experts, out of 23 agreed while 9%

(n=2) strongly agreed that examinations focus on learning. The mean score 2.30 is

less than the norm 2.50. It reflects that in experts’ view examinations do not focus on

learning.

Table 4.4.111

Focus of examinations on marks

Statement Levels Frequency % age
Mean

Score

Examinations focus on getting good

marks.

SD 0 -

3.43

D 0 -

A 13 56.5

SA 10 43.5

Total 23 100%

Table 4.4.111: shows that approximately 57% (n=13) out of 23 curriculum

experts agreed and 44% (n=10) strongly agreed that examinations focus on getting

good marks. The mean score 3.43 is more than the norm 2.50. This indicates

curriculum experts’ acceptance that examinations focus on getting good marks.

The mean performance norm for acceptance of any statement was 2.50. Any

statement showing mean score more than 2.50 was acceptable for the persons in the

sample while statement showing mean score less than 2.50 were considered to be
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unacceptable for the sample. Keeping this norm in view 76 out of 107 statements had

high acceptance level (71%), while remaining statements 31 out of 107 (29%) could

not find the acceptance of the sample. It was concluded that on most of the statements

(71 %), curriculum developers were satisfied with the quality level of science

curriculum at secondary school stage and the procedure of curriculum development

adopted to prepare the secondary school science curriculum.

Table 4.4.112

Suggestions to improve curriculum development process

S. No. Statement Frequency Percentage

1 Need assessment and monitoring must be

incorporated in curriculum development process.

9 23%

2 Qualified school teachers should be involved in

the process of curriculum development.
7 18%

3 Modern knowledge, practical work and more

activities for students should be included in the

science curriculum.

6 15%

4 Ground realities should be kept in mind during

curriculum development process.
5 13%

5 Pre testing of curriculum before implementation

must be insured.
5 13%

6 All stake holders including students, teachers,

heads of institutions, parents, publishers should

be involved in curriculum development process

and there should be complete coordination

among them.

4 10%

7 Curriculum developers should be given

necessary training and orientation to produce

harmony in its design.

3 8%

Total 39 100%
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Table 4.4.113

Suggestions to improve curriculum implementation process

S. No. Statement Frequency Percentage

1 Follow up is compulsory, Proper monitoring should

be carried out at all levels and feedback should be

used for improvement of curriculum.

16 38%

2 Teacher training must be ensured before curriculum

implementation.
13 31%

3 All stakeholders must be involved practically and

involvement of parent, teacher should be encouraged

for follow up.

6 14%

4 Guide books for teachers to implement new

curriculum and instructional material must be

provided.

4 10%

5 Curriculum implementation should be target focused

and enforced step by step.
3 7%

Total 23 100%

Table 4.4.114

Suggestions to improve curriculum monitoring at SSC level

S. No. Statement Frequency Percentage

1 Special department consisting of trained staff should

be established for impartial monitoring at all levels.

10 33%

2 Regular and frequent visits of monitoring staff to the

institutions.
8 27%

3 Each step must be carefully observed and findings

should be given weightage in curriculum

improvement.

5 17%

4 Devoted persons from Local bodies and head

teachers should be involved in curriculum

monitoring.

4 13%

5 Orientation of monitoring process and provision of

check list with guidelines for monitoring person.
3 10%

Total 30 100%
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Table 4.4.115

Suggestions to improve examination system at SSC level

S. No. Statement Frequency Percentage

1 Assessment should focus on comprehension and

skills rather on memorization power.

12 35%

2 Paper setting need reform, training for paper

setters must be administered.
9 26%

3 Item bank should be established for standardized

questions and test items should be designed to

emphasize on process rather on knowledge of

facts.

6 18%

4 Marking should be centralized. 4 12%

5 Continuous assessment system should be

introduced and proper weightage should be

given to class teacher’s assessments in board

examination results.

3 9%

Total 34 100%
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CHAPTER 5

SUMMARY, FINDINGS, DISCUSSION, CONCLUSIONS

AND RECOMMENDATIONS

5.1 Summary

The study was an effort to evaluate curriculum development process and

preparation of teaching strategies of science at secondary school level in Punjab. It

was assumed that the newly designed guidelines for the curriculum will be helpful to

meet pace with the modern scientific world. The major objectives of study were, i) to

analyze the current curriculum of science subjects being taught at secondary school

level in public schools. ii) to examine the historical development of science

curriculum at secondary school level in Punjab. iii) to analyze the purpose of science

teaching at secondary school level in Punjab. iv) to examine the methods of teaching

science subjects at secondary school level and to prepare the appropriate model of

curriculum development, delivery and assessment procedure at secondary school

level.

The scope of the study and its implications were discussed in chapter one. In

the second chapter related literature was discussed and reviewed. This in depth

analysis of the literature helped in understanding the perspective of the study and the

issues related to the topic under investigation. Some related studies were also

analyzed in this chapter. The third chapter presented the research framework adopted

for this study. It is necessary to discuss that the combination of historical, descriptive

and developmental research techniques were used for the study. The survey method

was adopted to analyze objectives, contents and teaching methodologies.

On the basis of related literature structured questionnaires were developed and

used as a tool for data collection. Three distinct questionnaires, one for curriculum

developers, second for science teachers and third for secondary school science

students were developed and validated through pilot study and modified in the light of

expert’s opinions. Overall, 2308 secondary school science students, 230 science

teachers from government schools and 23 curriculum experts were randomly selected

as sample of study from five districts of Punjab. To collect the opinion of three main

stakeholders of the teaching learning process three questionnaires were administered
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to the sample. Z-test, percentages and mean score were used for statistical treatment

of data. The opinions and suggestions were tabulated and presented in the fourth

chapter. Finally keeping in view the major findings of data, the conclusions and

recommendations were formulated.

5.2 Findings

This section of study contains findings obtained from questionnaires of students,

science teachers and curriculum planners.

5.2.1 Findings Pertaining to Students Questionnaire

1. The opinion of the majority (90.3%) of the students was leaning towards the

agreement with the statement that “science text books are interesting to them”.

2. The inclination of majority (85.1%) of students was towards the agreement

that “science text books explain the concepts very well”.

3. The opinion of the majority (84%) of the respondents was towards the

agreement with the statement that “they get excited in the science class”.

4. Majority (81.4%) of students agreed with the statement that “they understand

the language used in science textbooks”.

5. The opinion of the majority (74.5%) of the students was leaning towards the

agreement with the statement that “graphs in science textbooks are helpful in

understanding the concepts”.

6. The opinion of the majority (82.3%) of the respondents was towards the

agreement with the statement that “illustrations in science textbooks are

helpful in understanding the concepts”.

7. The opinion of the majority (86%) of the students was leaning towards the

agreement with the statement that “diagrams in science textbooks are helpful

in understanding the concepts”.
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8. The opinion of the majority (81.3%) of the respondents was towards the

agreement with the statement that “they easily understand scientific concepts

with the help of explanations given in my science textbooks”.

9. The opinion of the majority (80.3%) of the students was leaning towards the

agreement with the statement that “they easily solve the exercise problems

given at the end of each chapter with the help of solved examples”.

10. The opinion of the majority (78.7%) of the students was leaning towards the

agreement with the statement that “science text books are attractive to them”.

11. The opinion of the majority (69.6%) of the students was leaning towards the

agreement with the statement that “science text books are free from errors”.

12. The opinion of the majority (85.9%) of the students was leaning towards the

agreement with the statement that “teachers explain the concept very well”.

13. The opinion of the majority (86%) of the students was inclined towards the

agreement with the statement that “teachers seek student's attention before

starting to teach a new lesson”.

14. The opinion of the majority (82.8%) of the students was leaning towards the

agreement with the statement that “teachers involve students in lesson through

relevant questions”.

15. The opinion of the majority (80.5%) of the students was inclined towards the

agreement with the statement that “teachers start a new topic by educing on

previous knowledge of the students”.

16. The opinion of the majority (84.1%) of the students was leaning towards the

agreement with the statement that “teachers help the students if they feel

difficulty to solve a problem”.
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17. The opinion of the majority (84%) of the students was inclined towards the

agreement with the statement that “teachers encourage the students to ask

questions during a science class”.

18. The opinion of the majority (78.1%) of the students was leaning towards the

agreement with the statement that “teachers quote examples from other

science subjects to explain the concept”.

19. The opinion of the majority (83.1%) of the students was inclined towards the

agreement with the statement that “teachers help them out if they feel

difficulty to explain a concept”.

20. The opinion of the majority (53.9%) of the students was leaning towards the

disagreement with the statement that “teachers’ use model to explain the

concept”.

21. The opinion of the majority (54.6%) of the students was inclined towards the

disagreement with the statement that “teachers use chart to explain the

concept”.

22. The opinion of the majority (59.4%) of the students was leaning towards the

disagreement with the statement that “teachers’ show slides to explain the

concept”.

23. The opinion of the majority (77.7%) of the students was inclined towards the

disagreement with the statement that “teachers show videos to explain the

concept”.

24. The opinion of the majority (57.2%) of the students was leaning towards the

disagreement with the statement that “teachers use science equipments to

explain the concept”.



342

25. The opinion of the majority (54.9%) of the students was inclined towards the

agreement with the statement that “teachers use locally available materials to

make models”.

26. The opinion of the majority (71.3%) of the students was leaning towards the

disagreement with the statement that “teachers study books in addition to

textbooks for better teaching”.

27. The opinion of the majority (60.2%) of the students was inclined towards the

disagreement with the statement that “science teachers use demonstrations to

explain scientific ideas”.

28. The opinion of the majority (86.6%) of the students was inclined towards the

agreement with the statement that “teachers use black /white board to explain

the concept”.

29. The opinion of the majority (86.4%) of the students was inclined towards the

agreement with the statement that “teachers quote sufficient examples from

daily life to explain the concept”.

30. The opinion of the majority (84.3%) of the students was leaning towards the

agreement with the statement that “teachers’ lesson presentation is

interesting”.

31. The opinion of the majority (69.6%) of the students was leaning towards the

agreement with the statement that “students are actively involved during

teaching”.

32. The opinion of the majority (88.9%) of the students was leaning towards the

agreement with the statement that “teachers use language that is

understandable for the students”.
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33. The opinion of the majority (81.3%) of the students was leaning towards the

agreement with the statement that “teachers appreciate questioning during

science class”.

34. The opinion of the majority (84.5%) of the students was leaning towards the

agreement with the statement that “teachers’ questions during the science class

help me to understand the concepts”.

35. The opinion of the majority (77.9%) of the students was leaning towards the

agreement with the statement that “teacher makes the students to solve

numerical problems at the completion of each chapter”.

36. The opinion of the majority (59.9%) of the students was leaning towards the

disagreement with the statement that “they are not in favour of first

memorizing and not understanding concepts”.

37. The opinion of the majority (83.8%) of the students was leaning towards the

agreement with the statement that “teachers explain the topic by giving

examples from daily life”.

38. The opinion of the majority (80.9%) of the students was leaning towards the

agreement with the statement that “during a science class they prepare the

notes”.

39. The opinion of the majority (78.7%) of the students was leaning towards the

agreement with the statement that “teachers encourage them to take part in

discussions”.

40. Majority (85.6%) of students agreed with the statement that “students ask

questions from science teacher on the matter which is not clear”.
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41. The opinion of the majority (78.0%) of the students was leaning towards the

agreement with the statement that “they share their ideas with science

teacher”.

42. Majority (72.1%) of students agreed with the statement that “teachers give

them assignments to solve the science problems”.

43. The opinion of the majority (78.2%) of the students was leaning towards the

agreement with the statement that “science teacher use variety of methods to

teach science subjects”.

44. Majority (51.1%) of students disagreed with the statement that “science quiz is

regularly arranged in the class”.

45. The opinion of the majority (68.1%) of the students was leaning towards the

agreement with the statement that “teachers appreciate the students when they

make science models”.

46. Majority (56%) of students disagreed with the statement that “science

exhibitions are arranged in the school”.

47. Majority (53.1%) of students disagreed with the statement that “they go to

science laboratory to perform practical regularly”.

48. Majority (62.3%) of students disagreed with the statement that “they perform

practical of science subjects throughout the academic year”.

49. The opinion of the majority (75%) of the students was leaning towards the

agreement with the statement that “laboratory facilities are adequate”.

50. The opinion of the majority (81%) of the students was leaning towards the

agreement with the statement that “teachers explain step by step how to

perform each experiment”.
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51. The opinion of the majority (75.7%) of the students was leaning towards the

agreement with the statement that “science teacher demonstrates an

experiment first and then they perform it”.

52. The opinion of the majority (79.5%) of the students was leaning towards the

agreement with the statement that “they cover all experiments which are given

in the practical note book”.

53. Majority (62.3%) of students disagreed with the statement that “number of

students in the laboratory is quite manageable”.

54. Majority (54.7%) of students disagreed with the statement that “apparatus is

available for each student to perform experiments in laboratory”.

55. The opinion of the majority (74.4%) of the students was leaning towards the

agreement with the statement that “they perform science experiments

according to the direction of our science teacher”.

56. Majority (51%) of students disagreed with the statement that “as a result of

teachers’ instructions they can plan and perform experiments independently”.

57. The opinion of the majority (67.8%) of the students was leaning towards the

agreement with the statement that “science teachers listen, students’ ideas

about scientific discoveries”.

58. The opinion of the majority (67.4%) of the students was leaning towards the

agreement with the statement that “they can perform each experiment given in

the practical note book”.

59. The opinion of the majority (87.2%) of the students was leaning towards the

disagreement with the statement that “they prefer to understand the scientific

concept rather than to just memorize it”.
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60. The opinion of the majority (91.4%) of the students was leaning towards the

agreement with the statement that “examination provides them a chance to go

through the curriculum contents in befitting manner”.

61. The opinion of the majority (64%) of the students was leaning towards the

disagreement with the statement that “they try to clarify the concept rather

than to run after good marks in the examination”.

5.2.2 Findings Pertaining to Teachers Questionnaire

1. Majority (74%) of science teachers at SSC level were possess M.A/ M.Sc

qualification.

2. Majority (52%) of science teachers at SSC level in sample had professional

qualification B.Ed and 42% M.Ed / M.A (Education).

3. Majority (51%) of science teachers at SSC level had teaching experience more

than ten years.

4. Majority (61%) of sample science teachers at SSC level working as TGT

(SG)/ SST (BPS-17).

5. The opinion of the majority (81%) of the science teachers was leaning towards

the agreement with the statement that “objectives of science subjects are well

defined”.

6. Majority (88.7%) of science teachers agreed with the statement that “they keep

in mind the objectives of science curriculum while teaching science class”.

7. The opinion of the majority (76.1%) of the science teachers was leaning

towards the agreement with the statement that “textbook contents are

according to the course objectives”.
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8. The opinion of the majority (57.8%) of the science teachers was leaning

towards the agreement with the statement that “curriculum contents are

according to mental approach of students”.

9. Majority (60.4%) of science teachers agreed with the statement that “contents

are logically organized”.

10. The opinion of the majority (51.3%) of the science teachers was leaning

towards the disagreement with the statement that “content of science

curriculum are manageable during the academic session”.

11. The opinion of the majority (51.3%) of the science teachers was leaning

towards the disagreement with the statement that “textbook contents fulfill the

educational requirements of the SSC science student”.

12. The opinion of the majority (75.2%) of the science teachers was leaning

towards the agreement with the statement that “language of science textbooks

is understandable”.

13. Majority (61.7%) of science teachers agreed with the statement that “contents

of science subjects are according to the mental level of students”.

14. Majority (66.7%) of science teachers disagreed with the statement that “script

of science text books is free from errors”.

15. The opinion of the majority (57.4%) of the science teachers was leaning

towards the agreement with the statement that “lessons in text books are

interlinked and provide basis for the next chapters”.

16. The opinion of the majority (64.8%) of the science teachers was leaning

towards the agreement with the statement that “exercises given at the end of

each chapter review the entire chapter”.
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17. The opinion of the majority (56.9%) of the science teachers was leaning

towards the agreement with the statement that “textbooks provide sufficient

explanations for students to understand scientific concepts”.

18. The opinion of the majority (50.4%) of the science teachers was inclined

towards the disagreement with the statement that “theories given in science

textbooks relate with real life”.

19. The opinion of the majority (62.2%) of the science teachers was leaning

towards the disagreement with the statement that “supplement material in

science subjects is sufficient to increase students' interest”.

20. The opinion of the majority (50.9%) of the science teachers was leaning

towards the agreement with the statement that “subject matter in science text

books develop scientific attitude among students”. But mean score (2.47) less

than norm 2.50 indicates overall teachers’ rejection about the statement.

21. The opinion of the majority (55.7%) of the science teachers was leaning

towards the agreement with the statement that “activities given in science text

books are challenging for majority of the students”.

22. The opinion of the majority (54.3%) of the science teachers was leaning

towards the disagreement with the statement that “examples in text books are

sufficient to understand the concept”.

23. Majority (53.5%) of science teachers agreed with the statement that

“textbooks of science subjects contain sufficient material on scientific

concepts”.

24. Majority (63.5%) of science teachers agreed with the statement that

“textbooks of science subjects contain sufficient material on scientific

theories”.
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25. Majority (62.2%) of science teachers disagreed with the statement that “to

explain the contents, textbooks provide sufficient graphs”.

26. Majority (56.1%) of science teachers disagreed with the statement that “to

explain the contents, textbooks provide sufficient illustrations”.

27. Majority (71.8%) of science teachers agreed with the statement that “to

explain the contents, textbooks provide sufficient labeled diagrams”.

28. Majority (60.9%) of science teachers agreed with the statement that “to

explain the contents, textbooks provide sufficient pictures”.

29. Majority (53.1%) of science teachers disagreed with the statement that “to

explain the contents, textbooks provide sufficient foot notes”.

30. The opinion of the majority (73.1%) of the science teachers was leaning

towards the agreement with the statement that “curriculum implants among

students the understanding of science concepts”.

31. The opinion of the majority (62.6%) of the science teachers was leaning

towards the agreement with the statement that “curriculum implants among

students the habit of observation”.

32. The opinion of the majority (54.8%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants among

students the ability to apply knowledge in real life”.

33. The opinion of the majority (59.6%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants among

students the problem solving skill”.

34. The opinion of the majority (67.4%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants among

students the habit of discovery”.
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35. The opinion of the majority (67.9%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants among

students the power of imagination”.

36. The opinion of the majority (82.7%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants among

students the critical thinking”.

37. The opinion of the majority (58.7%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants logical

reasoning among students”.

38. The opinion of the majority (73.9%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants spirit

of continuous inquiry among students”.

39. The opinion of the majority (82.6%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants

creativity among students”.

40. The opinion of the majority (75.7%) of the science teachers was leaning

towards the disagreement with the statement that “curriculum implants

curiosity of learning among students”.

41. The opinion of the majority (62.6%) of the science teachers was leaning

towards the agreement with the statement that “curriculum implants among

students the basis for higher studies”.

42. The opinion of the majority (53%) of the science teachers was leaning towards

the disagreement with the statement that “teaching methods being used to

teach science subjects are suitable”.
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43. Majority (81.8%) of science teachers disagreed with the statement that

“sufficient resource material is available for teaching science”.

44. The opinion of the majority (82.2%) of the science teachers was leaning

towards the agreement with the statement that “teachers use locally available

materials for teaching science class”.

45. Majority (79.1%) of science teachers agreed with the statement that “teachers

use class competition as a tool to improve quality of science teaching”.

46. The opinion of the majority (60.9%) of the science teachers was leaning

towards the agreement with the statement that “teachers use audio visual aids

while teaching science at secondary level”.

47. Majority (89.6%) of science teachers agreed with the statement that “teachers

quote examples from daily life to explain a scientific concept”.

48. The opinion of the majority (79.6%) of the science teachers was leaning

towards the agreement with the statement that “teachers encourage the

students to prepare science models”.

49. Majority (88.7%) of science teachers agreed with the statement that “teachers

encourage the students to ask questions, during science class”.

50. The opinion of the majority (82.7%) of the science teachers was leaning

towards the agreement with the statement that “teachers appreciate projects

made by the science students”.

51. Majority (82.6%) of science teachers agreed with the statement that “teachers

allow group discussion in the science class”.

52. The opinion of the majority (85.7%) of the science teachers was leaning

towards the agreement with the statement that “teachers provide an

opportunity for students to think independently in science class”.
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53. The opinion of the majority (81.3%) of the science teachers was leaning

towards the agreement with the statement that “teachers apply student

knowledge to real life situations”.

54. The opinion of the majority (74.3%) of the science teachers was leaning

towards the agreement with the statement that “teachers encourage critical

discussions in science class”.

55. Majority (61.7%) of science teachers agreed with the statement that “sufficient

practical work is conducted to make the scientific concept understand to the

students”.

56. The opinion of the majority (69.2%) of the science teachers was leaning

towards the agreement with the statement that “teachers provide an

opportunity to the student for planning their own experiments to verify the

hypothesis”.

57. The opinion of the majority (54.8%) of the science teachers was leaning

towards the disagreement with the statement that “management allows taking

students in laboratory frequently”.

58. The opinion of the majority (80.4%) of the science teachers was leaning

towards the agreement with the statement that “teachers provide an

opportunity to the student to make careful observations”.

59. The opinion of the majority (75.2%) of the science teachers was leaning

towards the agreement with the statement that “teachers provide an

opportunity to the student to collect data”.

60. The opinion of the majority (68.3%) of the science teachers was leaning

towards the agreement with the statement that “teachers provide an

opportunity to the student to deduce results”.
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61. The opinion of the majority (73%) of the science teachers was leaning towards

the agreement with the statement that “book method is frequently used to

teach science at secondary level”.

62. Majority (82.6%) of science teachers agreed with the statement that “lecture

method is frequently used to teach science at secondary level”.

63. Majority (71.7%) of science teachers agreed with the statement that

“demonstration method is frequently used to teach science at secondary level”.

64. Majority (50.1%) of science teachers disagreed with the statement that

“activity method is frequently used to teach science at secondary level”.

65. Majority (54.4%) of science teachers disagreed with the statement that

“inquiry method is frequently used to teach science at secondary level”.

66. Majority (50.4%) of science teachers agreed with the statement that “problem

solving method is frequently used to teach science at secondary level”. But

mean score (2.47) less than norm 2.50 indicates overall teachers’ rejection

about the statement.

67. Majority (70%) of science teachers agreed with the statement that “discussion

method is frequently used to teach science at secondary level”.

68. The opinion of the majority (54%) of the science teachers was leaning towards

the disagreement with the statement that “project method is frequently used to

teach science at secondary level”.

69. The opinion of the majority (63.9%) of the science teachers was leaning

towards the agreement with the statement that “annual examination is based

on curriculum objectives”.



354

70. The opinion of the majority (53.4%) of the science teachers was leaning

towards the agreement with the statement that “annual examination is the only

tool for assessing students”.

71. The opinion of the majority (67.8%) of the science teachers was leaning

towards the disagreement with the statement that “Assessment techniques used

at secondary level are appropriate”.

72. The opinion of the majority (69.6%) of the science teachers was leaning

towards the disagreement with the statement that “examinations accurately

measure the ability to apply the knowledge”.

73. The opinion of the majority (77.2%) of the science teachers was leaning

towards the disagreement with the statement that “examinations test the

understanding of concepts rather than the memorization power of students”.

74. The opinion of the majority (63.8%) of the science teachers was leaning

towards the agreement with the statement that “teachers emphasize the

students to memorize the whole books for getting good marks in the

examination”.

75. The opinion of the majority (63.5%) of the science teachers was leaning

towards the disagreement with the statement that “teachers are satisfied with

the present scheme of studies for science subjects”.

76. The opinion of the majority (60.4%) of the science teachers was leaning

towards the disagreement with the statement that “adequate guidelines for

implementation of science curriculum are provided to the teachers”.

77. The opinion of the majority (80.4%) of the science teachers was leaning

towards the disagreement with the statement that “sufficient funds are

available for science projects”.
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78. The opinion of the majority (71.8%) of the science teachers was leaning

towards the disagreement with the statement that “management allows for

field trips”.

79. The opinion of the majority (72.6%) of the science teachers was leaning

towards the disagreement with the statement that “management organizes

science exhibitions”.

5.2.3 Findings Pertaining to Experts Questionnaire

1. Majority (78%) of curriculum experts had academic qualification M.A/ M.Sc.

2. Majority (65%) of curriculum experts in sample had professional qualification

M.Ed / M.A (Education).

3. Majority (87%) of curriculum experts had experience of curriculum

development more than ten years.

4. Majority (78%) of curriculum experts had not got any special training of

curriculum development.

5. The opinion of the majority (78.3%) of curriculum experts was leaning

towards the agreement with the statement that “process of formulating

objectives is well defined”.

6. The opinion of the majority (82.6%) of curriculum experts was leaning

towards the agreement with the statement that “objectives are prepared

according to the mental level of students”.

7. The opinion of the majority (69.6%) of curriculum experts was leaning

towards the agreement with the statement that “policy objectives are well

translated into curriculum objectives”.

8. Majority (86.9%) of curriculum experts were of opinion that “objectives of

science curriculum are achievable”.
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9. Majority (60.9%) of curriculum experts were of opinion that “content of

science textbooks is according to the international standards”.

10. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the disagreement with the statement that “subject teachers actively

participate in curriculum development process”.

11. The opinion of (56.6%) of curriculum experts was leaning towards the

agreement with the statement that “the concerned teachers' participation is

ensured in the development process at all levels”.

12. The opinion of the majority (78.3%) of curriculum experts was leaning

towards the agreement with the statement that “science curriculum is catering

future manpower needs of the country”.

13. The opinion of the majority (86.9%) of curriculum experts was leaning

towards the agreement with the statement that “key features of curriculum are

identified which will impact on teaching-learning process”.

14. The opinion of the majority (73.9%) of curriculum experts was leaning

towards the agreement with the statement that “modern scientific knowledge is

included in the text books”.

15. Majority (60.9%) of curriculum experts were of opinion that “they feel

confident about their skills in cognitive development process”.

16. The opinion of the majority (52.1%) of curriculum experts was leaning

towards the disagreement with the statement that “they feel confident about

their skill in monitoring the impact of curriculum development programmes”.

17. Majority (87%) of curriculum experts were of opinion that “objectives are

kept in mind at every stage of curriculum planning”.
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18. Majority (87%) of curriculum experts were of opinion that “experts' comments

are sent to the national curriculum committee”.

19. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the agreement with the statement that “futuristic needs of society are

ensured in curriculum”.

20. The opinion of the majority (87.0%) of curriculum experts was leaning

towards the agreement with the statement that “existing physical facilities are

taken into account in curriculum development process”.

21. The opinion of the majority (95.6%) of curriculum experts was leaning

towards the disagreement with the statement that “new curriculum is designed

in the light of summative evaluation”.

22. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the agreement with the statement that “students' needs are given

priority in curriculum revision”.

23. Majority (52.2%) of curriculum experts were of opinion that “curriculum is

revised on the basis of need assessment”. But mean score (2.39) less than

norm 2.50 indicates overall experts’ rejection about the statement.

24. Majority (78.4%) of curriculum experts were of opinion that “curriculum is

revised on the basis of curriculum evaluation”.

25. Majority (60.9%) of curriculum experts were of opinion that “curriculum is

not revised on the basis of feedback of teachers”.

26. Majority (91.3%) of curriculum experts were of opinion that “major focus of

contents is kept on subject matter”.

27. Majority (100%) of curriculum experts were of opinion that “major focus of

contents is kept on learning exercises”.
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28. Majority (100%) of curriculum experts were of opinion that “criterion for

content selection is acquisition of information”.

29. The opinion of the majority (69.6%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content selection

is development of scientific thinking”.

30. The opinion of the majority (60.9%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content selection

is comprehension of laws”.

31. The opinion of the majority (73.9%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content selection

is development of interest”.

32. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content selection

is development of critical thinking”.

33. The opinion of the majority (78.3%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content selection

is to update knowledge”.

34. The opinion of the majority (100%) of curriculum experts was leaning towards

the agreement with the statement that “criterion for content selection is

objectives of national curriculum”.

35. The opinion of the majority (73.9%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content selection

is to provoke further avenue of inquiry”.
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36. The opinion of the majority (73.9%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content

organization is logical sequence”.

37. The opinion of the majority (91.4%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content

organization is from simple to complex”.

38. The opinion of the majority (78.3%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content

organization is continuity among the concepts”.

39. The opinion of the majority (65.2%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for content

organization is connectivity between knowledge”.

40. The opinion of the majority (95.6%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for course design is

subject matter”.

41. The opinion of the majority (65.2%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for course design is

learner needs”.

42. The opinion of the majority (52.2%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for course design is

social needs”.

43. The opinion of the majority (82.7%) of curriculum experts was leaning

towards the agreement with the statement that “criterion for practical selection

is curriculum objectives”.
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44. Majority (95.7%) of curriculum experts were of opinion that “criterion for

practical selection is comprehension of concept”.

45. Majority (69.6%) of curriculum experts were of opinion that “criterion for

practical selection is verification of facts”.

46. Majority (56.6%) of curriculum experts were of opinion that “criterion for

practical selection is to promote experience of nature”.

47. Majority (60.9%) of curriculum experts were of opinion that “criterion for

practical selection is conceptual development”.

48. Majority (95.7%) of curriculum experts were of opinion that “criterion for

practical selection is relevance with the theory”.

49. Majority (69.6%) of curriculum experts were of opinion that “criterion for

practical selection is creation of scientific skills”.

50. Majority (65.2%) of curriculum experts were of opinion that “curriculum is

properly revised after regular intervals”.

51. The opinion of the majority (82.6%) of curriculum experts was leaning

towards the agreement with the statement that “the national curriculum

committee critically analyzes the curriculum draft”.

52. The opinion of the majority (65.3%) of curriculum experts was leaning

towards the agreement with the statement that “there is a provision for

experimental verification of new curriculum”.

53. The opinion of the majority (78.3%) of curriculum experts was leaning

towards the agreement with the statement that “there is consistency among

contents and objectives”.

54. The opinion of the majority (60.9%) of curriculum experts was leaning

towards the agreement with the statement that “teaching methodologies are
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consistent with curriculum objectives”. But the low mean score value indicate

over all rejection of curriculum experts about the statement.

55. Majority (82.6%) of curriculum experts were of opinion that “curriculum

covers students’ needs”.

56. Majority (56.5%) of curriculum experts were of opinion that “curriculum

covers students’ interests”.

57. Majority (69.6%) of curriculum experts were of opinion that “curriculum

covers students’ abilities”.

58. The opinion of the majority (52.2%) of curriculum experts was leaning

towards the disagreement with the statement that “methodological approaches

are consistent with procedure used by the teacher”. But the low mean score

value indicate over all rejection of curriculum experts about the statement.

59. Majority (74%) of curriculum experts were of opinion that “visual material is

designed to stimulates the used of printed material”.

60. Majority (82.7%) of curriculum experts were of opinion that “learning

experiences are helpful to attain intended behavior”.

61. Majority (78.3%) of curriculum experts were of opinion that “mechanism for

continuous curriculum development is embedded in curriculum design”.

62. Majority (82.6%) of curriculum experts were of opinion that “there is proper

mechanism for implementation of curriculum at secondary level”.

63. Majority (73.9%) of curriculum experts were of opinion that “curriculum

provides adequate guidelines for its implementation”.

64. Majority (60.9%) of curriculum experts were of opinion that “instructions are

made available for curriculum implementation to school heads”. Mean score is

2.48 which show overall rejection about the statement.



362

65. Majority (78.3%) of curriculum experts were of opinion that “guidelines

clarify the pattern of teacher-learner interaction in science class”.

66. The opinion of the majority (78.2%) of curriculum experts was leaning

towards the disagreement with the statement that “teachers’ training is ensured

before implementation of new curriculum”.

67. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the disagreement with the statement that “resource material is

provided for implementation of new curriculum”.

68. Majority (74%) of curriculum experts were of opinion that “curriculum action

plans include target for student achievement”.

69. Majority (52.2%) of curriculum experts were of opinion that “impact of

implementation of curriculum is determined by classroom practice”. But the

low mean score value (2.48) indicate over all rejection of curriculum experts

about the statement.

70. Majority (73.9%) of curriculum experts were of opinion that “impact of

implementation of curriculum is determined by pupil achievement”.

71. Majority (65.3%) of curriculum experts were of opinion that “there are clear

expectations for producing scientific base of national review committee”.

72. Majority (73.9%) of curriculum experts were of opinion that “there are clear

expectations for producing scientific base of text book board”.

73. Majority (56.6%) of curriculum experts were of opinion that “there are clear

expectations for producing scientific base of boards of intermediate and

secondary education”.

74. Majority (73.9%) of curriculum experts were of opinion that “there are clear

expectations for producing scientific base of subject specialists”.
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75. Majority (65.2%) of curriculum experts were of opinion that “there are clear

expectations for producing scientific base of supervisors”.

76. Majority (78.3%) of curriculum experts were of opinion that “there are clear

expectations for producing scientific base of teachers”.

77. Majority (60.9%) of curriculum experts were of opinion that “the self-

evaluation process is embedded in the curriculum implementation process”.

78. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the disagreement with the statement that “the priorities for

implementation of curriculum were chosen on the basis of feedback”.

79. The opinion of the majority (65.3%) of curriculum experts was leaning

towards the disagreement with the statement that “there is a continuous

monitoring of curriculum at secondary level”.

80. The opinion of the majority (65.2%) of curriculum experts was leaning

towards the disagreement with the statement that “supervisory staff regularly

monitors the curriculum implementation”.

81. The opinion of the majority (52.2%) of curriculum experts was leaning

towards the disagreement with the statement that “ministry of education seeks

feedback from monitoring staff”.

82. Majority (52.1%) of curriculum experts were of opinion that “teachers'

responses are valuable for the monitoring of curriculum”.

83. Majority (56.6%) of curriculum experts were of opinion that “data obtained

from monitoring is used for improving existing curriculum”. But the low mean

score value (2.43) indicate over all rejection of curriculum experts about the

statement.
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84. Majority (60.9%) of curriculum experts were of opinion that “monitoring is

carried out at curriculum development level”.

85. Majority (60.9%) of curriculum experts were of opinion that “monitoring is

carried out at school management level”. But less mean score (2.44) indicate

overall rejection about the statement.

86. The opinion of the majority (52.2%) of curriculum experts was leaning

towards the disagreement with the statement that “monitoring is carried out at

class teaching level”.

87. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the disagreement with the statement that “monitoring is carried out at

student achievement level”.

88. The opinion of the majority (82.6%) of curriculum experts was leaning

towards the agreement with the statement that “they are satisfied with the

present scheme of studies for SSC science”.

89. The opinion of the majority (73.9%) of curriculum experts was leaning

towards the disagreement with the statement that “bookish method is suitable

to teach science at SSC level”.

90. Majority (57.3%) of curriculum experts were of opinion that “lecture method

is not suitable to teach science at SSC level”.

91. The opinion of the majority (100%) of curriculum experts was leaning towards

the agreement with the statement that “demonstration method is suitable to

teach science at SSC level”.

92. The opinion of the majority (95.6%) of curriculum experts was leaning

towards the agreement with the statement that “activity method is suitable to

teach science at SSC level”.
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93. The opinion of the majority (91.3%) of curriculum experts was leaning

towards the agreement with the statement that “inquiry method is suitable to

teach science at SSC level”.

94. The opinion of the majority (95.6%) of curriculum experts was leaning

towards the agreement with the statement that “problem solving method is

suitable to teach science at SSC level”.

95. The opinion of the majority (95.7%) of curriculum experts was leaning

towards the agreement with the statement that “discussion method is suitable

to teach science at SSC level”.

96. The opinion of the majority (87%) of curriculum experts was leaning towards

the agreement with the statement that “project method is suitable to teach

science at SSC level”.

97. The opinion of the majority (87%) of curriculum experts was leaning towards

the disagreement with the statement that “teaching methodologies in science

class discourage rote learning”.

98. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the disagreement with the statement that “curriculum promotes

curiosity of learning among the students”.

99. The opinion of the majority (69.6%) of curriculum experts was leaning

towards the disagreement with the statement that “curriculum develops power

of imagination among the students”.

100. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the disagreement with the statement that “curriculum promotes spirit

of continuous inquiry among the students”.
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101. The opinion of the majority (73.9%) of curriculum experts was leaning

towards the disagreement with the statement that “curriculum develops critical

thinking among the students”.

102. The opinion of the majority (78.3%) of curriculum experts was leaning

towards the disagreement with the statement that “curriculum develops

problem solving skill among the learners”.

103. The opinion of the majority (60.8%) of curriculum experts was leaning

towards the disagreement with the statement that “curriculum develops

creativity among the students”.

104. The opinion of the majority (52.2%) of curriculum experts was leaning

towards the disagreement with the statement that “curriculum develops the

habit of observation among the students”.

105. The opinion of the majority (52.2%) of curriculum experts was leaning

towards the agreement with the statement that “curriculum gives futuristic

scientific vision to the students”. Mean score (2.43) less than norm 2.50

indicates overall experts’ rejection about the statement

106. The opinion of the majority (86.9%) of curriculum experts was leaning

towards the agreement with the statement that “objective type questions are

suitable for reviewing the content”.

107. The opinion of the majority (87%) of curriculum experts was leaning towards

the agreement with the statement that “objective questions make evaluation

more reliable”.

108. The opinion of the majority (60.9%) of curriculum experts was leaning

towards the agreement with the statement that “there is consistency among

curriculum and examination”.



367

109. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the agreement with the statement that “curriculum centers coordinate

with examination bodies”. Mean score (2.43) less than norm 2.50 indicates

overall experts’ rejection about the statement.

110. The opinion of the majority (56.5%) of curriculum experts was leaning

towards the disagreement with the statement that “examinations focus on

learning”.

111. The opinion of the majority (100%) of curriculum experts was leaning towards

the agreement with the statement that “examinations focus on getting good

marks”.

5.2.4 Findings Pertaining to Person Calibration

 85% (1960 out of 2308) students scored more than 153 points and accepted

the effectiveness of the processes of curriculum development and preparations

for teaching strategies in science subjects at secondary school level, while

15% students (348 out of 2308) scoring less than 153 could not accept

curriculum development and preparations for teaching strategies as effective

activity. It was inferred that majority of students, included in sample, was

satisfied with the present programmes of curriculum development and

teaching of science at secondary school level.

 59% of science teachers (135 out of 230) acquired more than 187 points and

accepted the effectiveness of curriculum development and preparations for

teaching strategies in science subjects at secondary school level. 41% of

science teachers (95 out of 230) were dissatisfied with activities regarding

curriculum development and teaching of science at secondary school level. It

was concluded that the majority of teachers was in favour of the process in the
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field of curriculum development and science teaching at secondary school

level.

 In case of curriculum developers the norm of acceptance for curriculum

development activity was set on 268 points. Keeping in view the set norm

87% (20 out of 23) planners were satisfied with the process of curriculum

development and the quality of science curriculum content regarding

secondary school stage. 13% (3 out of 23) planners were not accepting the

quality of curriculum and the validity of curriculum development process. It

was inferred that majority of curriculum planners were satisfied with the

quality level of science curriculum at secondary school stage and the

procedure of curriculum development adopted to prepare the secondary school

science curriculum.

 Z-value in case of male and female students was 0.64. As the value was less

than 1.96 (Z- at .05 level of significance), it was inferred that the mean

difference between male and female groups was statistically insignificant. In

case of 9Th class and 10Th class students the difference was statistically

insignificant (Z = 1.89).

 In case of male and female teacher groups, the value of ‘Z’ was calculated to

be 0.345 which is less than 1.96. It was inferred that there was no statistical

difference between the opinion of male and female teachers. Both groups were

satisfied with the curriculum development and teaching processes.

5.3 Discussion

As discussed earlier, the study was designed to evaluate the curriculum of

science for secondary school certificate prescribed by ministry of education Pakistan

practiced in Punjab. Curriculum development, implementation of plans in school
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environments and analysis of existing curriculum are sensitive issues in education

particularly in ideological society like Pakistan. Curriculum is not simple selection of

desired educational aims, objectives, contents, and learning activities designed by an

institution or a series of student teacher interactions but highly organized and

structured milieu in which all its parts exist in a delicate balance.

The truthfulness of efforts and clear representations of these efforts are the two

main factors which determine the effectiveness of curriculum. To evaluate curriculum

it is necessary to analyze objectives, process of curriculum development; procedures

to select learning activities, curriculum implementation, teaching learning

environment and criteria for assessment procedures adapted to test of student ability.

The present study provides basis for structured discussion and reflections about

curriculum content, teaching material, teaching methodology and classroom

interactions.

5.3.1 Objectives of Science Curriculum and Curriculum

Development Process

In Pakistan curriculum development process is highly centralized where

selection of educational objectives and curriculum development is the responsibility

of Ministry of Education (MoE). According to the present study curriculum experts

were satisfied about the overall process of curriculum development; however they

have also mentioned some weaknesses in the process. The study indicates that

although selection of objectives is based on social, economical and cultural needs of

the country, its futuristic needs and mental ability of students. But there is no set

criterion or norm to validate how much change in behavior is acceptable. According

to present study progressive development of curriculum in Punjab reveals that

objectives of science curriculum at SSC level were gradually modified from cognitive
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to psychomotor but to achieve the curriculum objectives no significant changes were

observed in subject matter and delivery approach. Analysis of objectives of science

curriculum at SSC level reveals that more emphasis is given to cognitive development

than psychomotor and affective domains of students’ personality. Present study

indicates that most of the student after completing SSC achieve lower levels of

cognition i.e remember and understand successfully but fail to achieve advance levels

like apply, analyze, evaluate and construct.

Consequently, in the viewpoint of most of the teachers and curriculum

experts’ science curriculum at SSC level only promotes some lower order skills like

memorization of theories and facts, understanding of science concepts, and habit of

observation successfully. It is helpful in preparing the students for higher education to

some extent but has failed to implant high level skills among students like the ability

to apply knowledge to real life situations, problem solving skills, habit of discovery;

power of imagination, critical and logical reasoning, sprit of inquiry, creativity,

curiosity of learning and inventiveness.

Research conducted by many (Halai, 2004; Malik, 2002; SPDC 2003) also

indicate deficiency of these abilities among students. Similarly, Andrabi et al. (2007)

on the basis of research conducted in schools of Punjab also concluded the similar

findings that “children are learning little relative to what is expected of them in the

curriculum and relative to what they need to function in a fast globalizing world and

most of students fail to meet the curricular goals set by MoE.” (p.xiii, xviii).

One of the reasons identified through the present study for this failure is that,

in Punjab more emphasis is given in recognition and memorization than

comprehension, application and analysis. The study shows that not only teaching

methodologies but examination also focuses on recalling the facts and rote
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memorization. This situation points out towards inappropriate subject matter,

improper learning experiences or unbefitting teaching methodologies. The other

possible reason may be the lack of competency or inability of curriculum developers

to select objectives, contents, teaching methodologies and assessment procedures as

the present study indicates that most of curriculum developers have not got any

special training of curriculum development. It can be assumed that they may not have

a proper skill for selection of objectives, contents, learning experiences etc or

prescribed criteria may not strictly followed in curriculum development.

Another factor may be the miscalculation about ability of teachers or available

resources for implementation of curriculum or curriculum reform may not be based on

proper need assessment. Lack of participation of concerned teachers in curriculum

development process may be another factor responsible for this disaster as most of the

curriculum experts had acknowledged in the present study that participation and

involvement of subject teachers were not ensured during curriculum construction.

Incapability of science teachers to implement a new curriculum or lack of

teachers’ training before implementation of revised curriculum may be some other

factor. Similar conclusions were drawn by Zahur, Barton & Upadhyay (2002) in a

case study of a teacher educator in Pakistan. They have concluded that teachers face

difficulties in implementation of such curriculum which is formulated using

centralized approach and need support in implementing and refining the new

approach to suit their particular needs.
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5.3.2 Role of Teachers in Curriculum Development and

implementation

The present study shows that majority of science teachers agreed that

objectives of science curriculum are well defined and they keep in mind these

objectives during teaching in science class. However, the researcher’s observation

differs in this regard as the main focus of most science teachers during academic

session was seen to cover course contents well in time and to prepare the students to

pass through the examination. This shows a misconception among science teachers

about the objectives of science curriculum. Perhaps majority of science teachers are

not actually aware about objectives of science curriculum and the only objective of

science to them was the “in time course coverage or making students to memorize

most portions of science textbooks”. The findings of this study resemble the views of

Siddiqui (2010) that “ironically most of the teachers never happen to see the

curriculum and syllabus by themselves”. The study also reveals that adequate

guidelines and curriculum document module was not provided to science teachers in

schools whenever curriculum revision is executed.

The second possible reason is that teacher education programmes do not focus

on re-conceptualization of the teachers with respect to curriculum and equipping them

with useful skills and strategies to enhance and enrich given curriculum. This finding

is in agreement with the campaign for quality education (CQE, 2007) that teachers’

education programmes in Pakistan lack proper system that ensure continuity and

alignment in such programs, as a result the impact on the quality of teaching remained

limited. It seems that there is a gap between curriculum developers and teachers;

moreover curriculum neglects the important role of teacher who can act as a catalyst

in generating interactions between school, students and teaching materials.
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The present study shows that either the participation of subject teachers was

not ensured in curriculum development process or subject teachers did not actively

contribute in curriculum development process. This finding supports the views of

(Watson & Aubusson, 1999; Akhtar, 2009) about the limited role of teachers in

curriculum development and implementation in Pakistan. However they

acknowledged the attempts being made by the government in shifting the orientation

toward an approach which was based on cooperation of all stake holders including

active participation of the concerned teachers.

The study revealed that in Punjab experts tend to emphasize more on one

aspect of curriculum i.e. preparing a curriculum document and ignore the other aspect

i.e. the construction of curriculum as a result of interactions among teacher, materials,

students and school environment. They ignore the important aspects like proper

teacher education programmes; suitable curriculum monitoring mechanism;

appropriate process of curriculum evaluation and exact teachers’ role in curriculum

development process. These findings of study support research of Halai, Rizvi and

Rodrigues (2007) who admit the key role of teacher in implementing of science

curriculum.

5.3.3 Mechanism of Curriculum Monitoring and Feedback

Curriculum process is not static rather it is continuous and cyclic and

undergoes continual process of modification in the light of feedback obtained through

constant monitoring of existing curriculum. It does not lead to a finished final product

and demand for continues improvement in the light of continuously changing needs of

society. It means that continuous monitoring and evaluation should be implanted as

vital parts in curriculum development process.
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Unfortunately, this aspect of curriculum development was seen weak. The

study shows that monitoring system embedded in curriculum was defective even

according to most of curriculum experts monitoring did not exist at any level in

Punjab. Due to this reason, proper feedback was not available for the improvement of

existing curriculum or to provide robust foundation for new curriculum reform.

However national educational policy (1998-2010) while recognizing the fact that

monitoring is necessary to improve curriculum, textual material, teachers’ delivery

and policy formulation recommended a five year plan “National Education

Assessment System” (NEAS) to monitor elementary education. But at secondary level

this assessment system is still not present.

5.3.4 Contents and Science Textbooks

Textbooks have a great impact in any educational reform in Punjab as they are

not only the sole reading material for students but also instructional resource for the

teachers thus require a great care in selection of contents, activities and visual

materials during textbook construction. According to present study comparison of

previous curriculum reforms in Punjab indicates progressive change in curriculum

objectives and teaching methodologies but no significant changes occurred in subject

matter of science subjects.

The present study shows that according to a majority of science teachers,

contents given in science textbooks do not provide sound basis to relate the theories to

real life situations, the supplement material is not sufficient to increase students’

interest, it does not contain sufficient illustrations, solved examples and suitable

activities to explain the concept. Contents were not enough to fulfill the educational

requirements of students. Also the curriculum was overloaded with contents and was

not manageable during the academic session. According to a majority of the students
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science textbooks were interesting and explain the concepts well. According to them

language of textbooks was understandable and books were free from errors. Most of

the students agree that graphs, illustrations, diagrams, explanations, examples and

exercises are sufficient and help them to understand science concepts.

But at the same time when students were asked to give suggestions to improve

textbook contents they proposed to make the text books to be more attractive, colorful

having more labeled diagrams and pictures to explain the text; more explanations and

examples from daily life to explore the concept. Inclusion of modern science

knowledge about new discoveries, improvement of exercises given at the end of each

chapter and objective type question should be increased in exercises. Science

textbooks should be made free from errors and according to the mental level of

students and contents load should be decreased by removing unimportant topics. They

have suggested maintaining balance between practical and theoretical work.

They also have suggested that textbooks should be loaded with more,

purposeful activities and practical work. This indicates the presence of weaknesses in

subject matter and textbooks. It is important to note that Ministry of Education has

taken a policy decision to change the language of instruction to English in Science

classrooms from grade VI and above in curriculum reforms introduced in 2007.

The second most important thing was students demand for the inclusion of

more, purposeful activities and practical work which indicate a major deficiency of

science curriculum that it emphasize only on cognitive development of students and

ignore the practical aspect. This is the indication of weakness in process of content

selection and challenges the opinion of most of curriculum experts about the criteria

of content selection.
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From above paragraphs it is inferred that the criteria for content selection

might not be strictly followed during content selection; previous curriculum might not

be evaluated properly; need assessment might not be strictly followed or feedback

might not be given proper importance in curriculum development process. The survey

report on science textbooks in government schools conducted by (Nayyar & Salim,

2003; Malik, 2002; SPDC, 2003) also indicate that science textbooks contain factual

and to the point knowledge having no relevance to the real life situations.

5.3.5 Teaching Methodology and Learning Environment

Implementation of new curriculum refers to change in delivery approach;

means innovative approaches should promote high cognitive skills and contractive

learning among the students. The present study shows that curriculum experts were

not satisfied with the methodological approaches and procedures used by the teachers

in science class. According to most of curriculum experts methodologies were not in

consistence with curriculum objectives. As indicated by the study, majority of

curriculum experts and science teachers were of the view that science curriculum

demands either demonstration, activity; inquiry, problem solving, discussion or

project method to be applied in a science class but actually bookish method and

lecture method is prevalent.

Similar views about the same issue were documented by (Chaudary, 1993,

p.10) who made a research on the practice of teaching physics in the secondary school

of the Punjab. He found that in majority school, lecture method or traditional chalk

and talk method is used to teach science subjects. This refers why teaching

methodologies are not promoting curiosity of learning, power of imagination, sprit of

continuous inquiry, critical thinking, problem solving skills and habit of observation

among the students.
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Although the study shows that science teachers use demonstrations, problem

solving, discussion, activity and inquiry method to teach science subjects but

researcher had observed that these methods were rarely seen in classroom practice

however some teachers use problem solving method in mathematics class. Halai

(2004) argued that “in Pakistan the greatest challenge lies not in developing curricula

and new ideas but in supporting teachers in implementing the curriculum and

providing them confidence, freedom to refine the curriculum that suit their practical

needs and needs of their students”.

One of the possible reasons for this situation may be that teachers were not

competent enough to implement a new curriculum. It is important to note here that

according to present study most of the students had suggested for the appointment of

competent teachers to enhance science teaching. This aspect challenges the quality of

teacher education and in-service training programmes because according to the

present study most of teachers teaching science at SSC level possess sound academic

and professional qualifications. It means that in spite of possessing reasonable degree,

teachers do not have an ability to use appropriate teaching methods at SSC level. The

second possible reason for this deficiency might be the grass root realities that were

not considered during curriculum construction.

The study shows that in Punjab mostly curriculum construction took place

haphazardly without proper need assessment and situation analysis. In the same way

newly designed curriculum was also implemented throughout the country without

pilot testing and provision of any resource material for its successful implementation

moreover important factor of teachers training for implementation of new curriculum

was also ignored. These results of study resemble the conclusions of Samuel (2002)

who concluded that rich instructional material and competent science teachers are
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necessarily required to bring effective change in science teaching. The third possible

reason of low quality science teaching might be that contents and available

resources/teaching material do not support proposed teaching methods.

5.3.6 Learning Resources

Another important aspect which has a great impact on science teaching is

classroom/school environment. The study shows that most of science teachers had

acknowledged that sufficient resource material is not available to teach science at SSC

level and they make use of locally available materials. Majority of the students also

indicate that teachers use black /white board to explain the concept but they do not

use models, charts, show slides, videos, science equipments and demonstrations to

explain scientific ideas/concepts. Teachers rarely study books in addition to textbooks

for better science teaching and critical discussions were not carried out in science

class. The study concludes that teachers use available resources but do not make use

of audio-visual aids and modern equipments effectively to teach science.

(Govt of Pakistan, 2005) has acknowledged that teaching kit provided in mid

seventies was never updated or repaired; copy of curriculum never provided; resource

material never provided and community support for providing models was also

negligible (p.17). This is a major deficiency because in this age of multimedia and

computer blackboard/whiteboard could not motivate and attract students’ attention

effectively however affective discussions and questioning technique can be used to

promote critical thinking, logical reasoning and curiosity of learning among students.

Moreover the questions asked during science class were not thought-provoking as

concluded by Pardhan and Bhutta (2001) that more than 70% questions asked in

science classrooms in Pakistan were closed, factual and procedural.



379

On the basis of the situation described above it is inferred that science

curriculum has failed to meet the needs of student; it does not help the student to

develop his understanding about nature due to lack of competent teachers and enough

physical resources. Similar observations were also recorded by Zahur, Barton &

Upadhyay (2002) through a research to explore the role of science education in poor

urban communities in Pakistan.

5.3.7 Practical Work

It is observed that due attention was not given to practical work in most of

schools at SSC level. The study shows that according to the most of the curriculum

experts experimental work help to promote among students comprehension of

concepts and creation of scientific skills. Making careful observations, identification

of problem, collection of data, making hypothesis, planning of experiment,

verification of hypothesis and deduction of results are basic are the basic skills of

scientific method of study.

To promote scientific attitude each students must be equipped with these basic

skills but a little attention is given in schools to promote these skills. Although most

of the science teachers in the study have reported that school provides opportunity to

the students, to make careful observations; to collect data; to plan their own

experiments, to verify the hypothesis and to deduce results but this is not verified

because the same question when asked from the students, they witness that students

do not go to the laboratory to perform practical on regular basis throughout the

academic year rather they perform practical at the end of academic session.

Mostly students could not plan their own experiments to verify the scientific

facts. They only perform those practical which are given in the practical notebook

under the direction of teachers. Mostly science laboratories are overcrowded with
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students and apparatus is not available for each student to perform practical.

Researcher has observed that students are taken to the laboratory at the end of

academic session where most of the students note fictitious readings without actual

experimental verification.

Generally laboratory apparatus is substandard which does not give accurate

readings that impede the verification of laws. The possible reasons for this tragedy

might be inadequate laboratory facilities; less weightage to the practical work in

scheme of studies and in school timetable; less marks allocation in annual

examination or lack of ability of science teachers to hand on practical work as they

also had not performed practical work during their studies. Another aspect may be

that practical work involves expenditures of money and there may be limited budget

allocation for each school in case of laboratory.

The study indicates that scheme of studies for science studies should be

reviewed to encourage demonstration method to clarify the concept, inculcate inquiry

skills by engaging the students in purposeful activities during science class. Teachers’

role may be a facilitator who let the students think independently to investigate the

solution of particular problem using scientific method of study and sufficient

experimental work to reach at the conclusion.

5.3.8 Examinations and Assessment Procedures

The present study shows that according to most of the teachers and curriculum

developers’ annual examination is the only tool for assessing students’ achievements

but there was lack of consistency between curriculum objectives and examination

results, instead of learning mostly examinations focus on marks. According to science

teachers examinations do not accurately measure the ability of a student to apply the

knowledge and his understanding about the concept instead they only test the
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memorizing power of student as a result most of science teachers emphasize the

students to memorize the whole books for getting good marks in the examination.

Consequently most of the students prefer to memorize the scientific theories, laws and

concepts instead of trying to clarify or understand the concept.

The present study shows that there is also lack of coordination between

examining bodies and curriculum developers. As described above that in Punjab

assessment procedures and examinations are driving the other components of

curriculum i.e contents, teaching methodologies and classroom environment hence in

order to bring a change in curriculum and educational system in Punjab it is essential

to reconsider assessment procedures and instigate major reforms in examination

system. According to study these changes may include more emphasis on objective

type questions particularly in science subjects. The questions should focus on

comprehension instead of memorization; variety of assessment techniques should be

used instead of single one; more focus on attitudes and skills instead of recall of

memorized facts; devise some procedures which can measure the ability of a student

to apply knowledge to real life situations.

Iqbal (2011) also have similar views that “examination system should not aim

at assessing the knowledge by recall or essay type questions; rather the assessment of

higher level must be arranged; this demand the replacement of current examination

with a varied type of questions that would demand high level intellectual abilities’.

The findings and discussion of the present study reviewed above bring to light

several issues in science education in the context of SSC classrooms in Punjab and

provide valuable insight on curriculum planning and implementation of a new

curriculum. The study suggests that curriculum at SSC level need to be improved and

re-conceptualized in line with national science objectives.
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5.4 Conclusions

Based upon the findings of structured and open-ended items of questionnaires,

related literature and interpretation the researcher reached on the following

conclusions.

 Majority of students, teachers and curriculum experts were satisfied by the

overall quality and process of curriculum development however they had

mentioned many weakness in existing science curriculum and the process of

curriculum construction that need to be reconsidered.

 There was no significant difference between the opinion students of 9Th &

10Th class and opinion of male and female students. The difference was also

not significant between the opinion of male and female teachers.

 Curriculum experts and science teachers working at SSC level are

academically and professionally qualified persons however most of curriculum

experts do not have any special training for curriculum development.

 The process of curriculum development in Pakistan is highly centralized,

selection of educational objectives and curriculum development is the

responsibility of Ministry of Education (MoE) where top-to-bottom approach

is followed for taking major decisions about curriculum development and

implementation.

 The process of formulating curriculum objectives is well defined and policy

objectives are well translated in to curriculum objectives and there are clear

expectations for producing scientific base of curriculum developers, national

review committee, textbook boards and curriculum implementation staff.

 Curriculum successfully achieves most of the national objectives but not

effectively promoting some high level skills among the students like, curiosity
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of learning, power of imagination, spirit of continuous inquiry, critical

thinking, creativity, inventiveness and application of knowledge to real life

situations.

 Criteria for contents selection and content organization are appropriate.

Curriculum of science contains sufficient theories and laws to provide

scientific base to the students but does not contain sufficient knowledge about

latest scientific discoveries and modern science knowledge.

 Text book contents are logically organized and provide sufficient explanations

to understand scientific concepts. But textbooks lack modern scientific

knowledge and do not effectively relate theories with real life situations,

moreover illustrations and supplement material in the textbooks is not

sufficient to increase students’ interest.

 Contents of science curriculum show pedagogic change in teaching pattern but

no considerable change take place at implementation level, consequently no

revolution occurs in teaching patterns at classroom level.

 Teaching methodologies being used to teach science are not consistent with

curriculum objectives. Science curriculum demands demonstration method,

activity method, inquiry method, problem solving method, discussion method

and project method to be applied in a science class but actually bookish

method and lecture method is prevalent.

 Sufficient resource material to teach science is not available in most of schools

and science teachers often use blackboard/whiteboard to explain the science

concepts. Use of audio-visual aids like charts, models, slide shows, videos and

science equipments are rarely seen in most of science classes in public

schools. However science teachers use appropriate teaching techniques like
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use of relevant questions, discussion, class competition and locally available

materials to explain science concepts but discussions and questioning

comprise formal theoretical issues.

 Majority of schools in Punjab do not use science quiz, science projects,

science exhibitions, and field trips as a tool at SSC level to enhance science

learning and developing science culture.

 Curriculum of science and scheme of studies give more emphasis on

theoretical aspect than practical. Consequently due attention is not given to

practical work in schools which badly affect laboratory work and hinders the

development of essential skills needed to promote scientific attitude among

students.

 Adequate guidelines and teacher training is not ensured before launching new

curriculum consequently teachers are not able to refine the national curriculum

according to their particular needs and needs of their students.

 Annual examination is the only tool for assessing students’ achievements at

SSC level but there is lack of consistency between assessment procedures and

curriculum objectives. Examinations do not accurately measure the student’s

understanding about the concept and his ability to apply acquired knowledge

to real life problems, instead they only test the memorizing power of student

consequently most of the students prefer to memorize the scientific theories,

laws and concepts instead of trying to clarify or understand them.

 Monitoring system to identify weaknesses of existing curriculum, textual

material, teachers’ delivery and policy formulation does not exist at SSC level

in Punjab. Consequently feedback for proper evaluation and improvement of
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existing curricula is not available. Moreover process of continuous curriculum

improvement and continuous curriculum revision is not in practice.

 Curriculum reform in science education at SSC level does not benefit the

school system due to huge gap that takes apart curriculum objectives and their

implementation through scheme of study, course contents, science teaching

and assessment procedures.

 Existing approaches and science curriculum has failed to promote science

culture in educational institutions and need to be re-conceptualize.

5.5 Recommendations

On the basis of findings and conclusions recommendations were made.

Recommendations are composed of three sections. Section A is composed of general

recommendations, section B contain proposed model of science curriculum for SSC,

section C include plan for teaching science at SSC level and section D contain

suggestions for further research.

5.5.1 A: general recommendations.

a: Objectives of Science Curriculum and Curriculum Development Process:

Based on the overall findings of the study it seems appropriate to recommend that

curriculum revision should be a continuous process based on need assessment of local

as well as national requirements. All stakeholders involved in curriculum

development process should properly be trained and aware of what is desirable and

feasible. Because it is a complex process and particularly, science curriculum at SSC

level requires developing scientific temperament, critical thinking, reasoning,

creativity, inventiveness and ability to apply knowledge to the real life situations.

The findings of the study lead to the conclusion that the planners and

curriculum developers do not generally consider the competencies of the practitioners
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and the real learning environment. The science teachers are bound to accept what

planners have designed and developed as curriculum and deliver a high target body of

knowledge with limited resources. Therefore, it is strongly recommended that

teachers’ competency and ground realities must be considered in development and

implementation of new curriculum. Curriculum developers need to undertake

curriculum reforms simultaneously at all phases of teaching learning process such as

textbook writing, methodology selection, teacher training and assessment procedures

to minimize gaps which separate curriculum objectives and its implementation

through syllabus, teaching methodologies and examinations.

b: Role of Science Teachers in Curriculum Development and implementation:

The study concludes that curriculum development without consultation of major

stakeholders like teachers has largely failed to transfer quality knowledge and skills to

the learners. Now important role of teacher in curriculum development must be

acknowledged and extensive involvement of subject teachers at all levels in

curriculum development and implementation may be ensured.

c: Mechanism of Curriculum Monitoring and Feedback: Feedback is generally

the outcome of a systematic monitoring that has been now considered the key to

successful implementation of the curriculum. It seems necessary to identify

weaknesses of existing curriculum and textual material through a continuous

monitoring and evaluation mechanism. A checklist should be prepared with newly

designed curriculum document for the evaluation of curriculum. The check list should

incorporate different aspects and phases of curriculum development and

implementation. The feedback should be used for improvement of existing

curriculum.
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d: Contents and Science Textbooks: The learning textbook is never considered the

ultimate objective of teaching-learning process. It is the only a learning material with

the help of which the scientific concept could be transferred to the students. The study

indicates that the contents of the textbooks are generally not related to the real life

experiences. It can therefore, be suggested that contents should focus on conceptual

understanding and development of skills. It should cover modern knowledge of

scientific world, information about latest discoveries. Purposeful learning activities

with hands on practical work should be selected keeping in view the needs of student,

society and the world of work. Activities/experiments should be closely related to real

life situations. Textbooks should provide flexibility to plan supplementary stuff

according to their local needs. Exercises should raise variety of conceptual questions

relevant to given subject matter and curricular objectives. Questions should be

challenging, cover the whole chapter and proceed from easy to difficult.

e: Teaching Methodology and Learning Environment: One of the alarming results

of the study is that teachers are using mostly lecture method and learning environment

has little room for students to learn and apply knowledge in real life with a certain

degree of creativity. It seems appropriate to suggest that curriculum must initiate

paradigm shift from traditional methodologies to inquiry based learning which should

emphasize on process instead of subject matter. Teaching methodologies should focus

on curriculum objectives. Teachers should use maximum demonstrations during

science class to clarify the concept and inculcate inquiry skills by engaging the

students in purposeful activities.

Teachers’ role may be a facilitator who let the students think independently to

investigate the solution of particular problem using scientific method of study. Active

participation of students should be ensured by using discussion method, activity
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method, inquiry, problem solving and project method. Activity based teaching

technique needs to be promoted in actual classroom practices. At first level activities

could be used to observe, to measure, to verify the concepts and principles given in

the text. At next stage these activities should be extended for open-ended

investigations.

Additional emphasis should be given on co-curricular activities like science

quizzes, science fairs, field trips and industrial trips to encourage investigative

abilities, creativity and inventiveness. Teacher-student interactions and student-

student interactions should be improved for better teaching learning environment.

Science teacher should discuss their difficulties regarding curriculum implementation

with their colleagues, curriculum developers, educationists and scientists to enhance

quality of science teaching.

f: Learning Resources: Instructional material and audio-visual aids are essentially

required to enhance motivation and student interest in science learning. It is

recommended that a modern teaching kit fulfilling the needs of revised science

curriculum should be developed and provided to each school.

g: Practical Work: Scientific concepts could be made understandable only with the

application of knowledge. The study shows that teachers have serious concerns over

the weightage given to the practical work in the curriculum and the time given in the

timetable for laboratory work. The other findings of the study conclude that very little

time allocated for practical work is spent in the laboratories. Such poor application of

knowledge could not appear to help developing scientific attitude. There should be a

balance in theoretical knowledge and practical work. Content load should be

decreased, by removing unimportant and obsolete subject matter to offer more time

for practical work. The maximum attention should be given to the practical work not
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only in content selection and instruction but also in examinations. Students should be

taken to laboratory on regular bases and each student should be given an opportunity

to plan and perform practical work individually. Laboratory facilities should be

enhanced by providing latest equipment and quality apparatus.

h: Examinations and Assessment Procedures: In Punjab secondary school

examination is not altogether accepted as a reliable assessment tool as for all type of

further studies including medical and engineering pre-entry tests are designed to

qualify. Therefore, reliance on annual examination should gradually be reduced by

introducing variety of assessment techniques to evaluate students’ achievements. The

present examinations may follow qualitative approach and focus on high order

learning rather recall of the memorized facts and on getting good marks. Question

papers should be curriculum based instead of textbook based.

A system of formative evaluation along with summative evaluation should be

embedded in curriculum design that should focus on external as well as internal

assessment to judge student’s performance during the entire academic year. Final

result should be an average of annual examination and internal assessment results.

Papers should contain variety of questions that focus on knowledge,

comprehension, application, synthesis, analysis and evaluation instead of solely on

memorizing power of student. Theoretical papers should contain suitable percentage

of practical and technology base questions. Many objective type questions and a large

number of short questions covering the whole book are better than a few explanatory

questions which focus merely on a small portion of textbook. Reliability and validity

of question paper must be checked prior to its administration and test item bank

should be established to provide base for development of standardized question

papers.
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5.5.2 B: proposed model for development of science curriculum

This section contain proposed model of curriculum development.

Figure 5.1: Proposed Model for Curriculum Development
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Proposed model emphasize, the need assessment, grassroots realism and use of

science curriculum as an instrument of social change. It suggests adoption of mixed

approach in curriculum development and implementation process. According to

proposed model the process of curriculum development starts with situation analysis

comprising identification of problems and their possible solutions. The process of

need assessment not only guides curriculum developers in selection of curriculum

objectives but also help to take major decisions about the improvement of curriculum

objectives, curriculum contents, teaching methodologies, teacher training programs,

instructional materials and assessment procedures.

 The model point out that, major decisions about aims and objectives of science

education should be taken by political and social agencies in collaboration

with MoE in the light of need assessment while participation of all

stakeholders particularly teachers should be ensured in all other stages of

curriculum development and implementation.

 Social and technological world lying at the base of the model is the major

source for selection of curriculum objectives and course contents. The

decisions about selection of objectives should reflect learner needs, social

needs, technological needs, futuristic needs, global changes and national

ideology of Pakistan.

 The next stage signifies that objectives should be made rational by considering

philosophy of learning and psychology of student.

 The proposed model emphasizes that selection and organization of contents

and learning activities should be based on curriculum objectives. Moreover

contents and learning activities should be closely related to the social and real

life problems.
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 At next stage curriculum developers select strategies and methodologies to be

adopted in implementation of curriculum. These strategies must involve the

student in learning activities moreover scheme of studies and teaching

methodologies should encourage inquiry method, increased emphasis on

practical work and cooperative learning environment.

 The model indicates the need to ensure teacher training and development of

instructional material prior to implement a new curriculum.

 Selection of assessment techniques to evaluate student achievements is the

next stage of proposed model in which curriculum developers suggest

procedures to assess student’s success.

 The proposed model highlights that pilot testing and improvement of

curriculum should be ensured before execution of curriculum in schools.

 In proposed model child is in the center of teachings learning process which

indicates that learning proceeds by mutual interactions of the student with

surrounding factors. . Monitoring at this stage should be essential component

for improvement of curriculum as well as the learning outcomes.

 Evaluation process at top of proposed model indicates that combination of

formative and summative evaluation techniques should be used to improve

each phase of curriculum development. Combined evaluation techniques

should also be used to improve science teaching and to take decisions about

student achievements.

 The proposed curriculum model is cyclic in which evaluation is not a terminal

point instead it helps in assessment of learning outcomes as well as provides

feedback to improve each phase of curriculum development and teaching-

learning process.
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5.5.3 C: plan for teaching science subjects at secondary school level

 Teachers should focus on curriculum objectives in their lesson plans and also

inform the students about the targets to be achieved.

 Teacher should select appropriate teaching method according to nature of topic

and available resources keeping in view interest, ability and psychology of

student. Inquiry should be the heart of teaching-learning process and methodology

should ensure the active participation of student in teaching-learning process.

 Teacher should use demonstrations and audio-visual aids during science class to

stimulate learning. Concepts should be explained by giving examples from local

milieu.

 Opportunity of direct experience to observe and analyze the facts in cooperative

learning environment should be provided to the students so that they could refine

their ideas. There should be increased emphasis on practical work at SSC level

and investigative approach should be the heart of practical work. Teacher should

assign students such tasks that lead them to discover. However, these tasks should

be according to the ability of student.

 Students should be encouraged to take part in discussions and to ask questions. At

end of each lesson or practical work there should be a discussion session for

conceptual understanding. The whole class should take part in the discussions

either in large group or small groups. Teacher should instill analysis, evaluation,

creativeness and critical thinking through relevant questions and activities during

these discussions.

 There should be a resource bank in each school containing variety of models.

Students could be encouraged to make models for resource bank. These models

will provide base for demonstrations to explain concept. To promote inquiry and
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inventiveness teacher should assign investigating mini projects to small group of

students consisting of industrial and technical applications.

 Student centered interactive approach should be adopted to teach science at SSC

level. Student-student interactions, teacher-student interactions and interactions of

student with scientists, educationists, researchers, library and media should be

enhanced to support concrete learning.

 Non-formal modes of learning have great impact for development of creativity,

inventiveness and exploratory skills among students. Therefore co-curricular

activities should be used to make student an original thinker. Short duration

quizzes should be conducted at the end of each chapter at class level and on next

stage at schools level. This will provide input for science quizzes at district level

or provincial level. Science exhibitions, technology fairs should also be used to

encourage creativity, investigative abilities among students and to create science

culture in schools and society.

5.5.4 D: suggestions for future research

 For an in-depth study it is advisable to conduct similar research, in other

provinces of Pakistan for each subject with female-male and rural-urban

comparison. It is also advisable that in female schools research should be

conducted by female researcher for easy access to the classrooms and female

teachers.

 Present study was delimited to government institutions, similar research may

be conducted in the schools working in private sector.

 Research may be conducted to formulate appropriate objectives of SSC

science curriculum harmonizing with social and technological needs of
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country. It is advisable to formulate objectives separately for each science

subject.

 An experimental study may be conducted to investigate effectiveness of each

teaching method suggested by the present study for teaching science at SSC

level.



396

BIBLIOGRAPHY

Agarwal, D.D. (2001). Modern Teaching Methods of Teaching Biology. New
Delhi:SARUP & SONS.

Ajibola, M. A. (2008). Innovations and Curriculum Development for Basic Education
in Nigeria: Policy Priorities and Challenges of Practice and Implementation.
Research Journal of International Studies. Issue 8, pp. 51-58.

Akhtar, M. (2004). Analysis of Curriculum Development Process and Develop a
Model for Secondary Level in Pakistan, Unpublished Ph.D. Thesis,
University of Erid Agriculture, Rawalpindi.

Akhtar, S. H. (2009). Usefulness of Educational Technology at Secondary School
Level in NWFP (Pakistan). European Journal of Social Sciences. 7(4), 77-83

Akhtar, S. H. (2009). A Critical Study of the use of Educational Technology at
Secondary School Level in Pakistan: A Case Study of The Province of
NWFP. Faculty of Education Elsa Kazi Campus University Of Sindh
Hyderabad.

Altinyelken, H. K. (2010). Curriculum Change in Uganda: Teacher Perspectives on
the New Thematic Curriculum. Journal of Educational Development. 30(2),
151-161.

Amir. Ali, M. & Halai, A. (2010). Teachers Knowledge about Nature of
Mathematics: A Survey of Secondary School Teachers in Karachi, Pakistan.
Bulletin of Education and Research. 32 (2), 45-61.

Andrabi, T., Das, J., Khwaja, A. I., Vishwanath, T. & Zajon, T. (2007). Pakistan
Learning and Educational Achievements in Punjab Schools
(LEAPS).Insights to Inform the Education Policy Debate. Retrieved
from:http://teachforpakistan.edu.pk/website/resources-and-publications/

Arbab, S. (2003). Effects of Cooperative Learning on General Science Achievement
of 9th Class Students, Unpublished Master dissertation, Rawalpindi: PAF
College of Education for Women.

Arif, M. (2010). Analysis of Mathematics Curriculum at Secondary School Level in
Pakistan. Unpublished Master dissertation, Islamabad: Foundation
University College of liberal Arts and Sciences.

Armstrong, D. G. (1989). Developing and Documenting the Curriculum. Needham
Heights; Allyn and Bacon.

Arunatilake, N. & Jayawardena, P. (2010). Formula Funding and Decentralized
Management of Schools—Has it Improved Resource Allocation in Schools
in Sri Lanka. Journal of Educational Development. 30 (1), 44-53.



397

Ashraf, M. C., Malik, M., Saddiqui, M. R., Ali, A., Ghafoor, A. & Khalid, M. I.
(1990). Journal of Elementary Education, Department of Elementary
Education Institute of Education and Research, University of the Punjab,
Quaid-e-Azam Campus, 1 (1), 141-142.

Balim, A. G. & Kucuk, H. (2010). Examining of Turkish and Portuguese Education
Systems and Science Curricula. Procedia Social and Behavioral Sciences.
(9), 26-32.

Barrs, J. (2005). Factors Contributed by Community Organizations to the Motivation
of Teachers in Rural Punjab, Pakistan, and Implications for the Quality of
Teaching. International Journal of Educational Development.25(3), 333-348

Basharat, S. (2006). Comparing the Effectiveness of Inductive Method and Lecture
Method of Teaching Mathematics to 9th Class, Un-Published Thesis, Bilquis
College of Education for Women, PAF Chaklala: Rawalpindi: Pakistan.

Battista, M.T. (1999). Abstract of Research in Manipulative. Retrieved on 16-11-
2006 from Website: http://gse.gmu.edu/centers/cscvm/AbsDoc.htm.

Bennett, J. (2003). Teaching and Learning Science. London. New York: Continuum.

Best, J. W. & Kahn, J. V. (1996). Research in Education. Prentice Hall of India
Private Limited: New Delhi.

Best, J. W. and Kahn, J. V. (2008). Research in Education. Prentice Hall of India
Private Limited: New Delhi. (Tenth Edition).

Bibi, S. (2005). Evaluation Study of Competencies of Secondary School Teachers in
Punjab. Unpublished Thesis, Institute of Education Research Arid
Agriculture University, Rawalpindi-Pakistan.

Black, P. J. & Harrison, G. B. (1985). In place of Confusion: Technology and Science
in the School Curriculum. London: Nuffield-Chelsea Curriculum Trust and
the National Centre for School Technology, Trent Polytechnic.

Bloach, F. M. & Khalid, S. A. (1990). Secondary Education in Balochistan. Quetta,
Pakistan: Provincial Education Council.

Bobbit, F. (1918). The Curriculum. Boston: Houghton Mifflin Company (Chicago:
University Press).

Bostrom, A. (2008). Narratives as a Tool in Designing the School Chemistry
Curriculum. Interchange (Springer), 39 (4), 391-413.

Bouhnik, D. & Giat, Y. (2009). Teaching High School Students: Applied Logical
Reasoning. Journal of Information Technology Education, Innovations in
Practice. (8), 1-16.

Brady, L. (1995). Curriculum Development. Australia: Prentice Hall.



398

Brickhouse, N.W. (1990). Teachers’ Beliefs about the Nature of Science and their
Relationship to Classroom Practice. Journal of Teacher Education, 41, 53–
62.

Bush, T., Joubert, R., Kiggundu, E. & Rooyen. J. V. (2010). Managing Teaching and
Learning in South African Schools. Journal of Educational Development.
30 (2), 162-168.

Bybee, R. W. (1993). Reforming Science Education: Social Perspectives and
Personal Reflections. New York: Teachers College Press.

Campaign for Quality Education (2007). Education in Pakistan: What Works & Why.
CQE Campaign for Quality Education 2007: Lahore.

Carl, A. E. (1995). Teacher Empowerment through Curriculum Development: Theory
into Practice. Kenwyn: Juta.

Chaudhary, A.G. (1993). A Study of the Teaching Physics in the Secondary Schools of
Punjab. (Unpublished thesis). Lahore: University of the Punjab.

Christie, T. & Khushk, A. (2004). Perceived Consequences of Syllabus Innovation in
the Pakistan Secondary School Certificate Examination: Paper presented at
third ACEAB conference. Nadi, Fiji.

Chistie, T. & Afzal, M. (2005). Rote Memorization as a Sufficient Explanation of
Secondary School Examination Achievement in Pakistan: An Empirical
Investigation of a Widespread Assumption: The Paper was Presented at an
IAEA International Conference Entitled’ Assessment and the Future
Schooling and Learning’ Held in Abuja, Nigeria from September 4-9, 2005
Retrieved from http://www.aku.edu/AKUEB/pdfs/IAEA05.pdf on 02-01-
2011.

Cohen, L., Manion, L. & Morrison, K. (2008). Research Methods in Education. New
York: Routledge.

Connolly P. (2007). Quantitative Data Analysis in Education. A critical introduction
using SPSS. Published by Routledge, Milton Park, Abingdon.

Courtney, J. (2008). Do Monitoring and Evaluation Tools, Designed to Measure the
Improvement in the Quality of Primary Education, Constrain or Enhance
Educational Development? Journal of Educational Development. 28 (5),
546-559.

Darling-Hammond, L. (1999). Solving the Dilemmas of Teacher Supply, Demand,
and Standards: How we can Ensure a Competent, Caring, and Qualified
Teacher for every Child. New York: National Commission on Teaching and
America's future.

Darling-Hammond, L. & V. L. Cobb. (1995). Teacher Preparation and Professional
Development in APEC Members: A Comparative Study. Washington, DC:



399

U.S. Department of Education. ED 383 683. Detailed Work Program on the
Follow-up of the Objectives of Education and Training Systems in Europe
[Official Journal C 142 of 14.06.2002].

Dash, B.N. (2007). Curriculum Planning and Development. New Delhi: Dominant
Publishers and Distributors.

Day, C. (1999). Developing Teachers: The Challenges of Lifelong Learning. London:
Routledge.

Dayal, D., Bhatt, R. & Ray, B. (2007). Modern Methods of Teaching Physics. New
Delhi: A P H Publishing Corporation.

Dayal, D., Bhatt, R. & Ray, B. (2007). Modern Methods of Teaching Chemistry. New
Delhi: A P H Publishing Corporation.

Dayal, D., Bhatt, R. & Ray, B. (2007). Modern Methods of Teaching Biology. New
Delhi: A P H Publishing Corporation.

Deakin, J. (1974). A Report on Public Examinations in Pakistan. Islamabad: Ministry
of Education.

Deng, Z. (2010). Curriculum Planning and System Change. International
Encyclopedia of Education. (Third Edition).

Dinescu, L., Dinica, M. & Miron, C. (2010). Active Strategies-Option and Necessity
for Teaching Science I Secondary and High school Education. Procedia
Social and Behavioral Sciences, Vol.2. 3724-3730.

Driel, J. H. V. & Abell, S. K. (2010). Science Teacher Education. International
Encyclopedia of Education (Third Edition), pp. 712-718.

Doll, R. C. (1992). Curriculum Improvement: Decision Making and Process,8th ed.
Boston: Allyn and Bacon.

Earnest, J. (2003). Science Education Reform in a Post-Colonial Developing Country
in the Aftermath of a crisis: the Case of Rwanda, Unpublished Ph.D. Thesis,
Curtin University of Technology.

Eisner, E. W. (1990). Creative Curriculum Development and Practice. Journal of
Curriculum and Supervision. (Fall 1990) 6 (1), 62-73.

Ernest, P. (2004). Images of mathematics Values and Gender: A philosophical
Perspective, E. d Allen, B. Wilder, S. J. Mathematics Education, Exploring
the Culture of Learning. London. New York: Rouledge Falmer.

Faize, F. A. & Dahar, M. R. (2011). Effect of Mother’s Level of Education on
Secondary Grade Science Students in Pakistan. Research Journal of
International Studies. Issue 19, pp.13-19.



400

Farooq. R. A. (1985). Curriculum Development in Pakistan. AEPM, Islamabad.

Farooq, R. A. (1994). Education System in Pakistan: Issues and Problems.
Islamabad: Asia Society for Promotion of Innovation and Reform in
Education.

Fitzgerald, M. A. (2005). Skills for Evaluating Web-Based Information. Internet
Credibility Symposium, University of Washington, Seattle, April. Retrieved
March 25, 2009, from http://www.scribd.com/doc/515336/Fitzgerald-Skills.

Fouzia. (1999). Effectiveness of Teaching Mathematics Through Inductive Deductive
Methods Vs Lecture Method at Secondary Level. (Un-Published). At College
of Education for Women, PAF Chaklala: Rawalpindi: Pakistan.

Fraser, B.J. 1994. Research on Classroom and Social Climate. In D. Gabel (Ed.),
Handbook of Research on Science Teaching and Learning. New York:
Macmillan.

Gallagher, J. (1991). Prospective and Practicing Secondary School Science Teachers’
Knowledge and Beliefs about the Philosophy of Science. Science education,
75, pp.121 quoted in Dorothy Gabel (Ed.), Handbook of Research in
Science Teaching and Learning. USA: Macmillan.

Garrett, H.E., & Woodworth, R.S. (2000). Statistics in Psychology and Education:
United States America.

Ghaffar, S. A. (2003). Educational Policies in Pakistan. Allama Iqbal Open
University Islamabad, Pakistan.

Gibson, A. T. (2001). Teachers’ Perceptions of Student Understanding in the Science
Classroom, Unpublished Ph.D. Thesis, Curtin University of Technology.

Gilbert, R. (2010). Curriculum Reform. International Encyclopedia of Education.
(3rd ed) pp. 510-513

Gillani, S. N. (2005). Effectiveness of Instructional Technology in Teaching Biology
to Secondary School Students, Unpublished Ph.D. Thesis, University of Erid
Agriculture Rawalpindi.

Goldin, G., Bettina Rosken,B., & Torner, G. (2009). Beliefs – No Longer a Hidden
Variable in Mathematical Teaching and Learning Processes. In J. Maaß &
W. Schloglmann (Eds.), Beliefs and Attitudes in Mathematics Education:
New Research Results (pp. 1-18). Rotterdam: Sense Publishers.

Goodrum, D., Hackling, M., & Rennie, L. (2001). The Status and Quality of Teaching
and Learning of Science in Australian Schools. Canberra: Department of
Education, Training and Youth Affairs, Commonwealth of Australia.

Goos, M., Galbraith, P. & Renshaw, P. (2004).Establishing a Community of Practice
in Secondary Mathematics Classroom, E. d Allen, B. Wilder, S. J.



401

Mathematics Education, Exploring the Culture of Learning. New York,
London: Rouledge Falmer.

Government of Pakistan (1947). Ministry of interior (Education division):
Proceedings of the Pakistan Educational Conference, Karachi. pp. 1-19.

Govt. of Pakistan (1955). The First Five Year Plan 1955-60. National Planning
Board, Karachi.

Govt. of Pakistan (1959). Report of Commission on National Education: Ministry of
Education Rawalpindi.

Govt. of Pakistan (1960). The Second Five Year Plan 1960-65. Planning Commission
Islamabad.

Govt. of Pakistan (1965). The Third Five Year Plan 1965-70. National Economic
Council, Islamabad.

Govt. of Pakistan. (1970). Non-Plan Period (1970-78). Planning Commission
Islamabad.

Govt. of Pakistan (1976). National Bureau of Curriculum and Textbooks, Islamabad.

Government of Pakistan (1976). Physics Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.

Government of Pakistan (1976). Chemistry Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.

Government of Pakistan (1976). Biology Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.

Government of Pakistan (1976). Mathematics Curriculum for Classes IX-X.
Islamabad: National Bureau of Curriculum and Textbooks: Ministry of
Education.

Govt. of Pakistan (1978). The Fifth Five Year Plan 1978-83. Planning Commission
Islamabad.

Govt. of Pakistan (1983). The Sixth Five Year Plan 1983-88. Planning Commission
Islamabad.

Government of Pakistan (1986). Physics Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.

Government of Pakistan (1986). Chemistry Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.

Government of Pakistan (1986). Biology Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.



402

Government of Pakistan (1986). Mathematics Curriculum for Classes IX-X.
Islamabad: National Bureau of Curriculum and Textbooks: Ministry of
Education.

Govt. of Pakistan (1988). The Seventh Five Year Plan 1988-93. Planning Commission
Islamabad.

Govt. of Pakistan (1993). The Eighth Five Year Plan 1993-98. Planning Commission
Islamabad.

Government of Pakistan (1993). Mathematics Curriculum for Classes IX-X.
Islamabad: National Bureau of Curriculum and Textbooks: Ministry of
Education.

Government of Pakistan (1994). Physics Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.

Government of Pakistan (1994). Chemistry Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.

Government of Pakistan (1995). Biology Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education.

Govt. of Pakistan (1996). Report of Seminar on Quality Education at Secondary
Level: Ministry of Education, Islamabad.

Government of Pakistan (1998). National Educational Policy (Iqra): Ministry of
Education, Islamabad, pp.1-5, 35- 46.

Government of Pakistan (1998). Physics Curriculum for Classes IX-X. Islamabad:
National Bureau of Curriculum and Textbooks: Ministry of Education,
Government of Pakistan.

Govt. of Pakistan (2000). Educational Advisory board presentation: Ministry of
Education, Islamabad, pp.48-49

Government of Pakistan (2000). Physics Curriculum 2000 for Classes IX-X.
Islamabad: National Bureau of Curriculum and Textbooks: Ministry of
Education (Curriculum Wing).

Government of Pakistan (2000). Chemistry Curriculum 2000 for Classes IX-X.
Islamabad: National Bureau of Curriculum and Textbooks: Ministry of
Education (Curriculum Wing).

Government of Pakistan (2000). Biology Curriculum 2000 for Classes IX-X.
Islamabad: National Bureau of Curriculum and Textbooks: Ministry of
Education (Curriculum Wing).



403

Government of Pakistan (2000). Mathematics Curriculum 2000 for Classes IX-X.
Islamabad: National Bureau of Curriculum and Textbooks: Ministry of
Education (Curriculum Wing).

Government of Pakistan (2005). The State of Education in Pakistan 2003-04 Policy &
Planning Wing; Ministry of Education Government of Pakistan.

Government of Pakistan (2006). National Physics Curriculum2006 for Classes IX-X.
Islamabad: National Bureau of Curriculum and Textbooks: Ministry of
Education.

Government of Pakistan (2006). National Curriculum for Chemistry 2006 for Classes
IX-X. Islamabad: Ministry of Education.

Government of Pakistan (2006).National Curriculum for Biology 2006 for Classes
IX-X. Islamabad: Ministry of Education.

Government of Pakistan (2006). Green Paper on National Education Policy Review
Process: Textbook and Learning Materials. Islamabad: Policy and Planning
Wing, Ministry of Education.

Government of Pakistan (2007). National Textbook and Learning Material Policy
and plan of Action. Islamabad: Curriculum Wing, Ministry of Education.

Government of Pakistan (2007). Nomination for Textbook Review Committee for
Social studies (letter No. No F.1-4/2007-SS dated 13 October, 2007).
Islamabad: Curriculum Wing, Ministry of Education.

Government of Pakistan (2007). National Textbook and Learning Materials Policy
and Plan of Action (Vide Notification No. F.8-16/2005-SSG dated 13 June,
2007). Islamabad: Curriculum Wing, Ministry of Education.

Government of Pakistan (2007). National Curriculum for General Mathematics 2007
for Classes IX-X. Islamabad: Ministry of Education.

Government of Pakistan (2009). National Education Policy. Islamabad: Ministry of
education.

Government of Pakistan (2009). National Education management System Academy
of Educational Planning and management ministry of Education Taleemi
Chowk, G-8/1 Islamabad.

Government of Pakistan (2010). Statistical Year book 2008-2009: Ministry of
Education Islamabad.

Gupta, V. K. (1995). Teaching and Learning of Science and Technology. Delhi:
Vikas Publishing House PVT Ltd.

Halai, A. (2004). Action Research to Study Impact: Is it Possible? International
Journal Educational Action Research 12(6), 515-534.



404

Halai, A., Rizvi, N, F. & Rodrigues, S. (2007). Mathematics and Science Education
in Pakistan: A review, Aga Khan University Institute for Educational
Development.

Henderson, A. (2007). Practical Work in Physics. London: Routledge.

Hick, H. & Alsop, S. (2003). Developing Science Teaching Standards. In Alsop, S
and Hicks, K. Teaching Science: A Handbook for Primary and Secondary
Teachers. New Delhi: Kogan Page.

Hicks, K. (2003). Practical Work in Science. In Alsop, S and Hicks, K. Teaching
Science: A Handbook for Primary and Secondary Teachers. Kogan Page
New Delhi, India.

Hofstein, A., Eilks, I. & Bybee, R. (2010). Societal Issues and their Importance for
Contemporary Science Education: A Pedagogic Justification and the State
of the Art in Israel, Germany and the USA. International journal of science
and mathematics Education. (Springer) Vol. 9 retrieved from Website
http://www.springerlink.com/content/y876405872h8788l/

Hussian, M. M. & Mahmood, K. (2002). Aazad Jumu and Kashmir Textbook
Evaluation. Unpublished Study Commissioned by World Bank.
Islamabad: SEMIOTIC International.

Ibrahim, Z. B. & Othman, K. I. (2010). Comparative Study of Secondary
Mathematics Curriculum between Malaysia and Singapore. Procedia Social
and Behavioral Sciences. 8, 351-355

Imran, M. (2008). A Comparative Study of Quality of Education in Public and Private
Secondary Schools of Punjab, Unpublished Thesis. Institute of Education
Research Arid Agriculture University, Rawalpindi-Pakistan.

Iranto, B. (2001). An Investigation of Current Problems Facing the Science Teachers’
Development and Training Center in Indonesia, Unpublished Ph.D. Thesis,
Curtin University of Technology.

Iqbal, M. (2004). Effective of Cooperative Learning on Academic Achievement of
Secondary School Students in Mathematics, Unpublished Doctoral
Dissertation, Institute of Education and Research, Arid Agriculture
University, Rawalpindi.

Iqbal, M., Azam, S., & Rana, R. A. (2009). Secondary School Teachers’ View About
the ‘Nature of Science’. Bulletin of Education and Research, 31(2), 29-44.

Iqbal, M. (2011). Education in Pakistan: Developmental Milestones. Karachi:
Paramount Publishing Enterprise.

Iqbal, Z. (2000). Teacher Education. Proceedings National Seminar on Education:
The Dream and Reality. Rawalpindi: Army Education Press.



405

Jackson, J. K. & Ash, G. (2011). Science Achievement for All: Improving Science
Performance and Closing Achievement Gaps. Journal of Science Teacher
Education. http://www.springerlink.com/content/q981046328800083/

Jalil, N. (1998). Pakistan’s Education: The First Decade, E.d Hoodbhoy, Pervez.
Education and the State Fifty Years of Pakistan. Karachi: Oxford University
Press.

John, St. M. (2001). The Status of High School Science Programmes and Curricular
Decision-Making. Inverness, CA: Inverness Research Associates.

Johnstone, A. H., Watt, A. & Zaman T.U. (1998). Physics Education. IOP Publishing
Ltd UK.

Kaur, B. (2008). Teaching and Learning Mathematics: What Really Matters to
Teacher and Student. ZDM Mathematics Education. (Springer), 40(6), 951-
962.

Kerr, M.M. & Nelson, C. M. (2002). Strategies for Addressing Behavior Problems in
the Classroom (5thed.). Columbus, OH: Merrill Prentice Hall.

Khan, S. A. (2008). An Experimental Study to Evaluate the Effectiveness of
Cooperative Learning Verses Traditional Learning. Unpublished Thesis,
Department of Education of Social Sciences, International Islamic
University Islamabad, Pakistan.

Khamis, A. & Sammons, P. (2007). Investigating Educational Change: The Aga
Khan University Institute for Educational Development Teacher Education
for School Improvement Model. International Journal of Educational
Development, 27 (5), 572-580.

Killen, R. (2003). Effective Teaching Strategies. Thomson Social Science press.
Australia.

Kitot, A. K. A., Ahmad, A. R. & Seman, A. A. (2010). The Effective Inquiry
Teaching in Enhancing Students’ Critical Thinking. Procedia Social and
Behavioral Sciences (7), 264-273.

Komatsu, T. (2009). Qualitative inquiry into Local Education Administration in
Pakistan. Journal of Educational Development, 29 (3), 219-226.

Koosimile, A. T. (2005). Teachers’ Experiences with an Adapted IGCSE Physics
Syllabus in Botswana. International Journal of Educational Development
25(3), 209-219.

Larkin, S. & Wellington, J. (1994). Who Will Teach ‘The Nature of Science’ Teachers
Views of Science and Their Implications for Science Education,
International Journal of Science Education, 16(2), 175-190.



406

Levin, B. (2010). Curriculum Governance and Planning. International Encyclopedia
of Education,3rd ed. pp.379-383

Louis, D. H. (1987). The Crisis of Education in Pakistan. Royal Book Company
Karachi, Pakistan.

Lumb, D. (1987). Teaching Mathematics 5 to 11. Australia: Croom Helm Ltd.

Malik, M. A. (1997). The Resource Based Learning Concept. J.Ele.Edu, 1(7), 104-
112.

Malik, M. H. (2002). Science Curriculum Development and Evaluation. Australia:
Monash University.

Malik, N. J. (2002). A Study of Science Curricula to Develop a Model for the Next
Millennium. Unpublished Doctoral Dissertation, Institute of Education and
Research, Arid Agriculture University, Rawalpindi.

Martin, R. E., Sexton, C., Wagner, K. & Gerlovich, j. (1994). Teaching Science for
all Children. Needham Heights USA: Allyn and bacon.

Mayo, P., Donnelly, M. B., Nash, P. P. & Schwartz, R.W. (1993). Student
Perceptions of Tutor Effectiveness in Problem Based Surgery Clerkship.
Teaching and Learning in Medicine, 5 (4), 227-233.

McCOLL.P. (2003). A Curriculum Design Framework for Science Education Based
on the History of Science, Unpublished Ph.D. Thesis, University of
Melbourne.

Memon, A. A. (1986). Non-Plan Period (1972-78). In: Review of Education Policies
and Corresponding Five Year Plan. Ministry of Education, Govt. of
Pakistan Islamabad.

Memon, G. R. (2007). Education in Pakistan: The Key Issues, Problems and New
Challenges. Journal of Management and Social Sciences, 1(3), 47-54.

Meyer. G. R. (1983). Strategies for Improving the Social Effectiveness of Biological
Education at School Level. University of Philippines. Institute of Science
and Mathematics Education Development. Occasional paper, No. 4.11(18):
33-35.

Mishra, R.C. (2007). Teaching Styles. New Delhi: A P H publishing corporation.

Mohammad, R. F. & Jones, B. H. (2008). Working as Partners for Classroom
Reform. Journal of Educational Development, 28 (5), 534-545.

Mohapatra, J. K. & Mahapatra, M. (1999). New Dimensions of Science Curriculum,
New Delhi: Common Wealth Publishers.



407

Morgan, C. (2004). What is Role of Diagram in Communication of Mathematical
Activity? E. d Allen, B. Wilder, S. J. Mathematics Education, Exploring the
Culture of Learning. London and New York: Rouledger Falmer.

Mooij, J. (2008). Primary Education, Teachers’ Professionalism and Social Class
about Motivation and De-motivation of Government School Teachers in
India. Journal of Educational Development, 28(5), 508-523.

Naseer-ud-din, M., Iqbal, J., Khaliq, A. R. & Rehman, S. (2010). Identify Teaching
Problems of Science Teachers at Secondary Level. International Journal of
Academic Research. Baku Azerbaijan.2(II), pp. 444-448.

National Academy of Science (1996). National Science Education Standards.
National Academy Press; Washington. http:/www:nas.edu

National Commission on Writing in America’s Schools and Colleges. (2003). The
neglected “R”: The Need for a Writing Revolution. Retrieved August 18,
2003, from Website http://www.writingcommission.org/prod
downloads/writing com/neglectedr.pdf search on 7-03-2006.

Nayak, A. K. (2004). Teaching of Physics. New Delhi: A. P. H. Publishing
Corporation.

Nayyar, A. H., & Salim, A. (2003). The Subtle Subversion, State of Curricula and
Textbooks in Pakistan (Chapter 6). Islamabad: Sustainable Development
Policy Institute.

Nelson, G. (2006). An Evolutionary Framework for Instructional Materials, NSTA
Reports, 18(1) PSSC Article Collections.
(http:www.aapt.org/Publications/pssc. Cfm referenced 30 April 2009)

Newsam, P. (2003). Teaching and Learning. Microsoft Encarta Encyclopedia.
Microsoft Corporation.

Nicholas A, Nicholas H. (1978). Developing a Curriculum. London: George Allen
and Unwin.

Oliva, P. F. (1976). Supervision for Today’s Schools, part 3. 1st edition, New York:
Harper & Row.

Oliva, P. F. (1992). Developing the Curriculum.3rd ed., New York: HarperCollins.

Oloruntegbe, K.O., Duyilemi, A.N., Agbayewa, J.O., Oluwatelure, T. A., Dele A. &
Omoniyi, M.B.I. (2010). Teachers’ Involvement, Commitment and
Innovativeness in Curriculum Development and Implementation.
International Research Journals, 1 (12), 706-712.

Ornstein, A. C. & Hunkins, F. P. (1993). Curriculum Foundations, Principles and
Issues. USA: Allyn and Bacon.



408

Ornstein, A. C. & Hunkins F. P. (1998). Curriculum: Foundations, principle and
issues. Boston, MA: Allyn & Bacon.

Ornstein A.C. & Hunkins, F.P. (2009). Curriculum Foundations, Principles and
Issues. (5th ed). Boston: Allyn and Bacon.

Paday, S.K. & Sharma, R.S. (2007). Encyclopedia of Modern Techniques of
Teaching. New Delhi: commonwealth publishers, p.3

Pallo, G. (2006). Encyclopedia of Textbook. Science & Education, p. 779.

Parkinson, J. (1994).The Effective Teaching of Secondary Science. Longman
Publishing. New York.

Pardhan H., & Bhutta, SM. (2001). Promoting Curiosity Through Students’
Questioning. Alberta Science Education Journal, 34 (1), 234-318.

Parkinson, J. (2004). Improving Secondary Science Teaching. London: Routledge
Palmer.

Pandey, V. P. (2003). Major Issues in Science Teaching. New Dehli: Sumit
Enterprises.

Perveen, K. (2009). Comparative Effectiveness of Expository Strategy and Problem
Solving Approach of Teaching Mathematics at Secondary Level,
Unpublished Thesis, Institute of Education Research Arid Agriculture
University, Rawalpindi-Pakistan.

Portway, P. S. & Lane, C (1997). Guide to Teleconferencing and Distance Learning
(3rd ed.). New York: Applied Business Telecommunication.

Print, M. (1993). Curriculum Development and Design, 2nd edn. Sydney, Allen &
Unwin.

Psifidou, I. (2009). Innovation in School Curriculum: the Shift to Learning Outcomes.
Procedia Social and Behavioral Sciences, 1(1), 2436-2440.

Ravi, S.K. (2000). Teaching of Sciences. New Delhi: Mangal Deep Publications.

Rehman, M. A. (1984). Science Education in Pakistan, Higher Education Review,
Dec Vol.1.2 University Grant Commission, Islamabad.

Rehman, F. (2004). Analysis of National Science Curriculum (Chemistry) at
Secondary Level in Pakistan, Unpublished Ph.D. Thesis, University of Erid
Agriculture Rawalpindi.

Reid, C. A. (2007). Teacher Interpersonal Behavior: Its Influence on Student
Motivation, Self-Efficacy and Attitude Toward Science, Unpublished Ph.D.
Thesis, Curtin University of Technology.



409

Riasat, A. (2005). Development and Effectiveness of Modular Teaching in Biology at
Secondary Level, Unpublished Thesis, Institute of Education Research Arid
Agriculture University, Rawalpindi-Pakistan.

Richardson, V. (1997). Constructivist Teaching and Teacher Education: Theory and
Practice In V. Richard son (Ed), Constructivist Teacher Education: Building
New Understanding. Washington, D.C: Falmer Press.

Safdar, M. (2007). A Comparative Study of Ausubelian and Traditional Methods of
Teaching Physics at Secondary School level in Pakistan, Unpublished
Thesis, National University of Modern Languages. Islamabad, Pakistan.

Samba, R. M. O., Achor, E. E. & Ogbeba, J. A. (2010). Teachers Awareness and
Utilization of innovative Teaching Strategies in Secondary School Science in
Benue State, Nigeria. Educational Research, 1(2), 32-38.

Samuel, M. (2002). Implementing a Problem Solving Strategy in Teaching
Mathematics in Lower Secondary Classes in a Private School in Pakistan.
Unpublished Master’s dissertation. The Aga Khan University-Institute for
Educational Development: Karachi.

Saylor, J. G., Alexander, W. M., & Lewis, A. J. (1981). Curriculum Planning for
Better Teaching and Learning (4th ed.). New York, NY: Holt.

Schraw, G., Crippen, K. J, & Hartley, K. (2006). Promoting Self-Regulation in
Science Education: Metacognition as Part of a Broader Perspective on
Learning. Research in Science Education, 36 (1-2), 111–139.

Shah, D. & Afzal, M. (2004). The Examination Board as Educational Change Agent:
The Influence of Question Choice on Selective Study, paper presented at 30t

IAEA Annual Conference 2004.

Shah, R. A. (1997). Education and Teacher Education in Pakistan. Pakistan Studies
Center, University of Sindh, Jamshoro, Sindh Pakistan.

Shami, P. A. (1993). Elementary Science Programme. Institute for the Promotion of
Science Education and Training. Islamabad: Ministry of Education
Pakistan.

Shami, P. A. (1994). Practical Approach in Teaching Sciences. Institute for the
Promotion of Science Education and Training. Ministry of Education
Pakistan. Annual IAEA Conference. Philadelphia, USA.

Shami, P. A. (1999). Inter Board Committee of Report. Islamabad: Government of
Pakistan Ministry of Education.

Shami, P.A. (2008). Academy of Educational Planning and Management Ministry of
Education Islamabad.



410

Shankar, T. (2007). Encyclopedia of Techniques of Teaching. New Delhi: Crescent
Publishing Corporation.

Shemwell, J., Fu, A., Figueroa, M., Davis, R. & Shavelson. (2010). Assessment in
Schools-Secondary Sciences. International Encyclopedia of Education, 3rd

ed, pp. 300-310.

Siddiqui, S. (2007). Rethinking Education in Pakistan: Perspectives, Practice, &
Possibilities. Karachi: Paramount Publishing Enterprise.

Siddiqui, T. K. (2010). A Study of Teacher Competencies and Teaching Practices for
School Effectiveness in Workers Welfare Model Schools. Rawalpindi:
Foundation University College of Liberal Arts and Sciences.

Singh, M. (1984). A Critical Evaluation of Nationalized English Textbook for Classes
VI to X of Haryana, PhD. Thesis. Kurukshetra: Department of Education,
Kurukshetra University.

Sim, J., & Wright, C. (2000). Research in Health Care: Concepts, Design and
Methods. New York: Nelson Thorns.

Simsek, P. & Kabapinar, F. (2010). The Effect of Inquiry-Base Learning on
Elementary Students’ Conceptual Understanding of Matter, Scientific
Process Skills and Science Attitude. Procedia Social and Behavioral
Sciences, 2 (2), 1190-1194.

Social Policy Development Centre SPDC Survey (2003). Social Development in
Pakistan: The State of Education. Annual Review 2002-03. ISBN 969-8407-
01-4 SPDC: Karachi Pakistan.

Sowell, E. J. (1996). Curriculum: An Integrative Introduction. New Jersey: Prentice-
hall, Inc,.

Stapleton, P. (2011). A Survey of Attitudes towards Critical Thinking among Hong
Kong Secondary School Teachers: Implications for Policy Change. Procedia
Social and Behavioral Sciences, 6 (1), 14-23.

Susan L., Swars, S., Smith, Z., Smith, E. Smith, & Hart, L. (2009). A longitudinal
Study of Effects of a Developmental Teacher Preparation Program on
Elementary Prospective Teachers’ Mathematics Beliefs. Journal of
Mathematics Teacher Education, pp. 12, 47-66.

Taba, H. (1962). Curriculum Development: Theory and Practice. New York:
Harcourt, Brace.

Tahir, P. (1980). Economic and Social thinking of the Quaid-e-Azam, Research
Society of Pakistan, University of Punjab, Lahore.

Tahir, A.Q. (1997). Evaluation of Mathematics Curriculum, Islamabad, NISTE,
Unpublished report.



411

Tahir, A.Q. & Ullah, I. (2010). Reborn Curriculum Efforts in Pakistan: A
Comparative Analysis of Physics Curriculum. Pakistan Journal of
Science,(4) 62.

The American Association of Physics Teachers (AAPT). (2009). The Role,
Education, Qualifications, and Professional Development of Secondary
School Physics Teacher.
http://www.aapt.org/aboutaapt/announcer/upload/physicsfirst.pdf retrieved
on 3-3-2011

Tyler, R. W. (1949). Basic Principles of Curriculum and Instruction, Chicago:
University of Chicago Press.

Usta, D. U., Ceng, Z,. Kasli, F. & Ayas, A. (2009). Evaluation of Implementation of
Compounds Unit at 9th Grade in the New Chemistry Curriculum. Procedia
Social and Behavioral Sciences. (1), 2359-2362

Vashist, R.P. (2003). Curriculum Research. New Delhi: Commonwealth Publishers.

Wadhwa, S. (2001). Modern Methods of Teaching Physics. New Delhi: Sarup &
Sons.

Walker, D. (1971). A Naturalistic Model for Curriculum Development, School
Review, 80 (1), 51-65.

Watson, K. & Aubusson, P.J (1999). Issues and Problems Related to Science
Curriculum Implementation in Pakistan: Perceptions of Three Pakistani
Curriculum Managers School of Teaching and Educational Studies,
University of Western Sydney.

Watson, R. (2000). The Role of Practical Work. In M. Monak and J, Osborn (eds)
Good Practice in Science Teaching: What Research has to Say.
Buckingham: Open University Press.

Wellington, J. (2000). Teaching and Learning Secondary Science: Contemporary
Issues and Practical Approach. London: Routledge.

Wheeler, D.K. (1967). Curriculum Process. London, University of London Press.

Yadav, M. S. (1993). Teaching of Science. New Dehli: Anmol Publication.

Zahur, R., Barton, A. C. & Upadhyay, B.R. (2002). Science Education for
Empowerment and Social Change: A Case Study of a Teacher Educator in
Urban Pakistan. International Journal of Science Education, 24(9), 899-917.



412

APPENDIX 1
Students’ Score on the Scale

No Sco No Sco No Sco No Sco No Sco No Sco No Sco
1 175 46 180 91 176 136 162 181 183 226 163 271 174
2 129 47 171 92 153 137 156 182 179 227 183 272 174
3 169 48 171 93 126 138 176 183 181 228 142 273 190
4 147 49 163 94 114 139 169 184 177 229 151 274 181
5 129 50 168 95 142 140 175 185 200 230 167 275 184
6 136 51 195 96 124 141 175 186 185 231 141 276 192
7 139 52 171 97 131 142 188 187 175 232 186 277 180
8 149 53 189 98 155 143 177 188 173 233 155 278 152
9 145 54 190 99 171 144 198 189 176 234 192 279 200
10 109 55 161 100 194 145 199 190 187 235 203 280 169
11 149 56 140 101 175 146 166 191 186 236 181 281 201
12 149 57 137 102 175 147 169 192 188 237 156 282 168
13 160 58 167 103 144 148 172 193 193 238 195 283 197
14 123 59 186 104 152 149 176 194 190 239 176 284 161
15 152 60 173 105 177 150 169 195 192 240 171 285 144
16 157 61 163 106 187 151 169 196 189 241 184 286 136
17 136 62 204 107 181 152 181 197 194 242 171 287 141
18 139 63 173 108 188 153 203 198 197 243 151 288 144
19 147 64 178 109 180 154 203 199 193 244 174 289 136
20 137 65 131 110 189 155 200 200 206 245 175 290 177
21 160 66 125 111 186 156 201 201 186 246 173 291 163
22 176 67 131 112 184 157 200 202 166 247 182 292 158
23 153 68 190 113 194 158 186 203 159 248 164 293 190
24 153 69 188 114 204 159 157 204 187 249 144 294 148
25 158 70 194 115 192 160 161 205 193 250 196 295 179
26 148 71 194 116 186 161 162 206 164 251 173 296 174
27 164 72 153 117 184 162 132 207 156 252 176 297 157
28 168 73 182 118 185 163 143 208 172 253 185 298 157
29 135 74 184 119 183 164 166 209 183 254 156 299 181
30 177 75 188 120 184 165 152 210 176 255 169 300 187
31 182 76 171 121 182 166 181 211 199 256 169 301 131
32 204 77 171 122 185 167 163 212 183 257 148 302 180
33 189 78 160 123 165 168 185 213 175 258 165 303 199
34 166 79 170 124 137 169 192 214 162 259 168 304 190
35 183 80 157 125 157 170 192 215 141 260 204 305 179
36 190 81 163 126 185 171 163 216 152 261 154 306 204
37 179 82 172 127 206 172 172 217 165 262 187 307 172
38 177 83 166 128 204 173 173 218 159 263 134 308 172
39 184 84 160 129 200 174 169 219 155 264 184 309 180
40 186 85 171 130 176 175 174 220 172 265 164 310 186
41 159 86 161 131 197 176 180 221 162 266 162 311 158
42 207 87 171 132 202 177 179 222 166 267 174 312 180
43 148 88 168 133 200 178 196 223 183 268 182 313 169
44 162 89 140 134 200 179 180 224 159 269 172 314 151
45 190 90 162 135 191 180 179 225 167 270 167 315 167
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Continued

No Sco No Sco No Sco No Sco No Sco No Sco No Sco
316 198 361 202 406 161 451 186 496 181 541 162 586 152
317 167 362 190 407 156 452 182 497 154 542 179 587 161
318 167 363 187 408 132 453 187 498 173 543 184 588 176
319 195 364 157 409 141 454 179 499 207 544 145 589 166
320 173 365 189 410 149 455 177 500 203 545 164 590 167
321 155 366 194 411 160 456 174 501 188 546 176 591 194
322 170 367 191 412 113 457 177 502 156 547 182 592 194
323 180 368 189 413 169 458 205 503 202 548 168 593 187
324 179 369 185 414 130 459 205 504 215 549 201 594 144
325 193 370 148 415 180 460 179 505 146 550 174 595 215
326 147 371 147 416 116 461 182 506 198 551 186 596 160
327 117 372 207 417 175 462 182 507 185 552 139 597 189
328 183 373 173 418 152 463 190 508 169 553 192 598 175
329 157 374 178 419 138 464 209 509 177 554 148 599 165
330 184 375 170 220 143 465 209 510 184 555 149 600 181
331 186 376 172 421 108 466 174 511 172 556 189 601 180
332 169 377 173 422 114 467 178 512 185 557 192 602 153
333 150 378 169 423 139 468 158 513 181 558 169 603 212
334 142 379 179 424 144 469 184 514 174 559 162 604 194
335 135 380 143 425 148 470 210 515 168 560 161 605 207
336 138 381 139 426 179 471 147 516 197 561 171 606 201
337 155 382 168 427 184 472 183 517 178 562 145 607 203
338 140 383 181 428 155 473 153 518 166 563 140 608 190
339 140 384 175 429 138 474 186 519 162 564 141 609 187
340 179 385 184 430 136 475 182 520 149 565 158 610 197
341 181 386 177 431 162 476 156 521 130 566 172 611 195
323 188 387 151 432 113 477 209 522 150 567 122 612 204
343 188 388 165 433 165 478 209 523 182 568 185 613 159
344 210 389 153 434 166 479 192 524 176 569 150 614 206
345 205 390 166 435 192 480 186 525 155 570 155 615 170
346 191 391 154 436 170 481 150 526 177 571 160 616 191
347 165 392 165 437 176 482 169 527 180 572 171 617 205
348 173 393 123 438 189 483 176 528 170 573 161 618 181
349 155 394 148 439 185 484 196 529 164 574 174 619 194
350 173 395 187 440 165 485 188 530 167 575 178 620 191
351 190 396 185 441 186 486 199 531 164 576 196 621 182
352 180 397 157 423 177 487 196 532 173 577 191 622 201
353 169 398 186 443 194 488 200 533 137 578 189 623 183
354 156 399 146 444 188 489 211 534 162 579 202 624 193
355 203 400 145 445 214 490 164 535 140 580 169 625 203
356 203 401 114 446 192 491 171 536 182 581 202 626 200
357 187 402 208 447 174 492 150 537 173 582 146 627 203
358 191 403 155 448 184 493 186 538 203 583 165 628 191
359 155 404 175 449 186 494 174 539 198 584 186 629 182
360 185 405 164 450 200 495 189 540 191 585 179 630 212
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No Sco No Sco No Sco No Sco No Sco No Sco No Sco
631 193 676 169 721 160 766 192 811 134 856 156 901 134
632 189 677 146 722 164 767 154 812 152 857 202 902 140
633 140 678 133 723 165 768 197 813 158 858 177 903 142
634 142 679 185 724 166 769 201 814 122 859 173 904 139
635 172 680 120 725 185 770 144 815 158 860 159 905 125
636 167 681 187 726 166 771 144 816 143 861 183 906 140
637 174 682 167 727 142 772 177 817 131 862 183 907 143
638 155 683 140 728 142 773 189 818 181 863 185 908 143
639 154 684 129 729 94 774 174 819 190 864 160 909 114
640 174 685 120 730 181 775 146 820 180 865 166 910 149
641 139 686 174 731 195 776 186 821 207 866 169 911 179
642 162 687 163 732 210 777 208 822 194 867 205 912 142
643 159 688 176 733 203 778 165 823 210 868 200 913 193
644 130 689 184 734 166 779 166 824 164 869 196 914 181
645 164 690 158 735 163 780 135 825 205 870 206 915 187
646 168 691 202 736 190 781 169 826 193 871 209 916 191
647 180 692 167 737 169 782 188 827 192 872 209 917 189
648 178 693 157 738 113 783 180 828 188 873 201 918 195
649 195 694 190 739 184 784 129 829 197 874 197 919 172
650 171 695 190 740 197 785 187 830 197 875 162 920 203
651 167 696 199 741 208 786 195 831 169 876 152 921 169
652 167 697 152 742 184 787 179 832 151 877 133 922 207
653 196 698 171 743 193 788 182 833 197 878 163 923 193
654 182 699 186 744 193 789 175 834 168 879 188 924 191
655 189 700 193 745 171 790 135 835 180 880 215 925 187
656 187 701 165 746 189 791 145 836 188 881 217 926 182
657 190 702 146 747 176 792 184 837 191 882 166 927 183
658 172 703 142 748 129 793 187 838 151 883 166 928 188
659 178 704 170 749 175 794 190 839 161 884 160 929 174
660 207 705 121 750 176 795 189 840 166 885 156 930 178
661 181 706 169 751 176 796 138 841 201 886 202 931 166
662 205 707 175 752 130 797 176 842 159 887 215 932 160
663 205 708 176 753 182 798 203 843 183 888 190 933 161
664 144 709 166 754 159 799 197 844 204 889 199 934 171
665 205 710 180 755 107 800 183 845 194 890 182 935 177
666 198 711 201 756 213 801 162 846 171 891 192 936 173
667 156 712 196 757 189 802 134 847 187 892 211 937 160
668 152 713 148 758 176 803 208 848 189 893 140 938 178
669 178 714 188 759 180 804 185 849 164 894 137 939 171
670 171 715 171 760 181 805 196 850 185 895 183 940 195
671 188 716 184 761 182 806 147 851 185 896 183 941 164
672 188 717 157 762 186 807 161 852 199 897 123 942 178
673 184 718 154 763 192 808 161 853 166 898 114 943 229
674 167 719 175 764 180 809 136 854 199 899 140 944 207
675 156 720 179 765 152 810 146 855 154 900 141 945 160

Continued
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No Sco No Sco No Sco No Sco No Sco No Sco No Sco
946 194 991 151 1036 128 1081 194 1126 159 1171 202 1216 157
947 198 992 181 1037 189 1082 181 1127 187 1172 201 1217 157
948 202 993 201 1038 124 1083 174 1128 193 1173 179 1218 156
949 220 994 186 1039 188 1084 170 1129 158 1174 205 1219 158
950 202 995 178 1040 128 1085 160 1130 140 1175 204 1220 157
951 209 996 203 1041 191 1086 129 1131 157 1176 127 1221 156
952 199 997 173 1042 122 1087 164 1132 150 1177 133 1222 157
953 189 998 166 1043 186 1088 155 1133 153 1178 189 1223 158
954 196 999 155 1044 125 1089 172 1134 180 1179 129 1224 157
955 217 1000 201 1045 98 1090 143 1135 162 1180 196 1225 156
956 203 1001 180 1046 167 1091 139 1136 164 1181 146 1226 157
957 183 1002 155 1047 106 1092 118 1137 164 1182 193 1227 157
958 163 1003 191 1048 142 1093 140 1138 122 1183 175 1228 157
959 204 1004 196 1049 109 1094 158 1139 187 1184 142 1229 158
960 184 1005 194 1050 160 1095 175 1140 196 1185 144 1230 157
961 182 1006 197 1051 175 1096 188 1141 195 1186 193 1231 155
962 144 1007 189 1052 130 1097 197 1142 203 1187 198 1232 156
963 129 1008 172 1053 136 1098 172 1143 194 1188 190 1233 159
964 204 1009 186 1054 170 1099 139 1144 193 1189 191 1234 157
965 183 1010 143 1055 98 1100 141 1145 216 1190 119 1235 156
966 145 1011 194 1056 168 1101 158 1146 194 1191 196 1236 158
967 203 1012 182 1057 186 1102 169 1147 186 1192 167 1237 156
968 167 1013 190 1058 185 1103 200 1148 196 1193 194 1238 156
969 205 1014 127 1059 167 1104 165 1149 195 1194 115 1239 157
970 158 1015 182 1060 177 1105 179 1150 190 1195 110 1240 156
971 203 1016 121 1061 152 1106 178 1151 200 1196 154 1241 157
972 154 1017 169 1062 168 1107 148 1152 200 1197 119 1242 177
973 198 1018 162 1063 181 1108 191 1153 192 1198 114 1243 122
974 146 1019 179 1064 190 1109 151 1154 176 1199 165 1244 144
975 136 1020 200 1065 161 1110 162 1155 196 1200 192 1245 170
976 202 1021 183 1066 153 1111 168 1156 178 1201 136 1246 153
977 151 1022 152 1067 149 1112 176 1157 186 1202 192 1247 175
978 184 1023 188 1068 149 1113 197 1158 185 1203 120 1248 187
979 183 1024 194 1069 157 1114 179 1159 196 1204 189 1249 152
980 147 1025 189 1070 143 1115 170 1160 199 1205 157 1250 197
981 180 1026 186 1071 183 1116 173 1161 190 1206 157 1251 169
982 182 1027 193 1072 116 1117 172 1162 195 1207 158 1252 207
983 198 1028 154 1073 162 1118 194 1163 189 1208 157 1253 165
984 185 1029 190 1074 145 1119 196 1164 191 1209 156 1254 185
985 189 1030 133 1075 184 1120 160 1165 184 1210 157 1255 214
986 189 1031 189 1076 161 1121 156 1166 194 1211 157 1256 162
987 187 1032 129 1077 154 1122 181 1167 196 1212 156 1257 164
988 158 1033 177 1078 181 1123 176 1168 204 1213 158 1258 170
989 191 1034 123 1079 145 1124 144 1169 199 1214 157 1259 149
990 194 1035 186 1080 164 1125 156 1170 182 1215 156 1260 180
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No Sco No Sco No Sco No Sco No Sco No Sco No Sco
1261 163 1306 171 1351 189 1396 189 1441 138 1486 167 1531 204
1262 179 1307 157 1352 200 1397 188 1442 178 1487 173 1532 227
1263 166 1308 172 1353 186 1398 172 1443 156 1488 166 1533 154
1264 155 1230 164 1354 165 1399 186 1444 180 1489 104 1534 197
1265 158 1310 171 1355 186 1400 203 1445 166 1490 200 1535 218
1266 142 1311 165 1356 189 1401 190 1446 152 1491 174 1536 192
1267 142 1312 173 1357 185 1402 194 1447 163 1492 177 1537 150
1268 168 1313 164 1358 183 1403 192 1448 157 1493 199 1538 172
1269 161 1314 154 1359 169 1404 145 1449 171 1494 179 1539 156
1270 181 1315 160 1360 189 1405 195 1450 160 1495 173 1540 203
1271 169 1316 158 1361 201 1406 142 1451 185 1496 186 1541 182
1272 183 1317 171 1362 199 1407 185 1452 167 1497 179 1542 166
1273 206 1318 166 1363 186 1408 191 1453 168 1498 205 1543 186
1274 165 1319 173 1364 185 1409 191 1454 121 1499 183 1544 192
1275 170 1320 167 1365 185 1410 185 1455 128 1500 185 1545 190
1276 179 1321 165 1366 187 1411 195 1456 130 1501 201 1546 210
1277 193 1322 151 1367 191 1412 184 1457 177 1502 189 1547 203
1278 185 1323 154 1368 183 1413 168 1458 124 1503 194 1548 189
1279 158 1324 135 1369 183 1414 153 1459 134 1504 207 1549 171
1280 137 1325 156 1370 187 1415 190 1460 119 1505 184 1550 186
1281 132 1326 160 1371 199 1416 186 1461 136 1506 196 1551 191
1282 129 1327 153 1372 190 1417 128 1462 124 1507 191 1552 167
1283 179 1328 153 1373 165 1418 193 1463 123 1508 195 1553 178
1284 187 1329 170 1374 177 1419 167 1464 138 1509 190 1554 162
1285 186 1330 155 1375 192 1230 144 1465 124 1510 201 1555 166
1286 199 1331 160 1376 142 1231 152 1466 191 1511 201 1556 148
1287 178 1332 159 1377 141 1232 168 1467 173 1512 213 1557 162
1288 118 1333 142 1378 124 1233 168 1468 191 1513 192 1558 162
1289 132 1334 179 1379 186 1234 165 1469 189 1514 206 1559 165
1290 134 1335 146 1380 179 1235 154 1470 185 1515 223 1560 169
1291 186 1336 169 1381 165 1236 137 1471 181 1516 218 1561 153
1292 187 1337 173 1382 130 1237 158 1472 191 1517 189 1562 159
1293 115 1338 143 1383 190 1238 180 1473 194 1518 209 1563 179
1294 148 1339 148 1384 190 1239 179 1474 184 1519 208 1564 158
1295 125 1340 162 1385 201 1430 160 1475 208 1520 205 1565 154
1296 128 1341 174 1386 189 1431 148 1476 189 1521 205 1566 165
1297 184 1342 148 1387 195 1432 143 1477 200 1522 205 1567 168
1298 153 1343 182 1388 118 1433 165 1478 205 1523 180 1568 172
1299 170 1344 179 1389 133 1434 170 1479 206 1524 186 1569 172
1300 188 1345 192 1390 190 1435 171 1480 211 1525 219 1570 182
1301 209 1346 177 1391 202 1436 169 1481 206 1526 182 1571 190
1302 166 1347 187 1392 202 1437 148 1482 202 1527 185 1572 204
1303 159 1348 171 1393 188 1438 145 1483 175 1528 191 1573 170
1304 149 1349 190 1394 190 1439 205 1484 184 1529 225 1574 192
1305 171 1350 186 1395 136 1440 149 1485 170 1530 197 1575 171
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No Sco No Sco No Sco No Sco No Sco No Sco No Sco
1576 151 1621 176 1666 174 1711 153 1756 215 1801 172 1846 133
1577 177 1622 173 1667 181 1712 178 1757 213 1802 156 1847 103
1578 192 1623 133 1668 201 1713 187 1758 190 1803 154 1848 104
1579 183 1624 146 1669 170 1714 185 1759 202 1804 164 1849 94
1580 142 1625 174 1670 192 1715 200 1760 160 1805 113 1850 134
1581 171 1626 184 1671 121 1716 129 1761 194 1806 156 1851 123
1582 151 1627 196 1672 170 1717 155 1762 204 1807 209 1852 172
1583 192 1628 160 1673 155 1718 212 1763 205 1808 155 1853 209
1584 194 1629 193 1674 151 1719 198 1764 205 1809 160 1854 167
1585 152 1630 137 1675 193 1720 201 1765 209 1810 146 1855 179
1586 169 1631 190 1676 111 1721 150 1766 190 1811 166 1856 203
1587 166 1632 197 1677 170 1722 197 1767 190 1812 162 1857 189
1588 138 1633 202 1678 163 1723 173 1768 190 1813 179 1858 199
1589 166 1634 196 1679 190 1724 175 1769 197 1814 148 1859 199
1590 181 1635 128 1680 167 1725 177 1770 193 1815 136 1860 179
1591 177 1636 130 1681 183 1726 181 1771 206 1816 123 1861 163
1592 187 1637 194 1682 156 1727 165 1772 198 1817 170 1862 182
1593 148 1638 192 1683 177 1728 157 1773 176 1818 129 1863 206
1594 166 1639 161 1684 162 1729 175 1774 196 1819 163 1864 172
1595 157 1640 153 1685 187 1730 181 1775 203 1820 163 1865 189
1596 177 1641 179 1686 204 1731 156 1776 188 1821 129 1866 183
1597 183 1642 197 1687 177 1732 166 1777 202 1822 161 1867 180
1598 169 1643 181 1688 166 1733 172 1778 202 1823 186 1868 187
1599 209 1644 160 1689 172 1734 173 1779 207 1824 177 1869 178
1600 209 1645 156 1690 170 1735 157 1780 207 1825 195 1870 165
1601 209 1646 183 1691 161 1736 177 1781 191 1826 200 1871 185
1602 161 1647 146 1692 155 1737 149 1782 193 1827 188 1872 167
1603 137 1648 145 1693 173 1738 179 1783 191 1828 192 1873 165
1604 169 1649 174 1694 176 1739 185 1784 203 1829 169 1874 179
1605 184 1650 197 1695 141 1740 191 1785 197 1830 166 1875 179
1606 189 1651 174 1696 181 1741 166 1786 196 1831 141 1876 147
1607 190 1652 145 1697 121 1742 169 1787 192 1832 193 1877 184
1608 149 1653 157 1698 164 1743 179 1788 180 1833 192 1878 194
1609 191 1654 148 1699 167 1744 165 789 133 1834 160 1879 192
1610 176 1655 178 1700 160 1745 184 1790 144 1835 140 1880 164
1611 198 1656 167 1701 186 1746 184 1791 165 1836 169 1881 169
1612 193 1657 168 1702 187 1747 184 1792 152 1837 172 1882 163
1613 182 1658 165 1703 167 1748 131 1793 192 1838 159 1883 196
1614 186 1659 202 1704 177 1749 166 1794 171 1839 153 1884 194
1615 163 1660 173 1705 188 1750 197 1795 165 1840 203 1885 186
1616 193 1661 199 1706 204 1751 214 1796 155 1841 159 1886 184
1617 176 1662 163 1707 200 1752 209 1797 165 1842 171 1887 185
1618 187 1663 165 1708 213 1753 200 1798 166 1843 110 1888 212
1619 177 1664 163 1709 190 1754 192 1799 183 1844 123 1889 188
1620 196 1665 175 1710 147 1755 197 1800 193 1845 131 1890 185
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1891 174 1936 196 1981 166 2026 187 2071 182 2116 174 2161 161
1892 162 1937 192 1982 186 2027 178 2072 181 2117 188 2162 178
1893 165 1938 194 1983 170 2028 165 2073 187 2118 182 2163 174
1894 147 1939 189 1984 137 2029 185 2074 177 2119 181 2164 152
1895 187 1940 206 1985 175 2030 167 2075 164 2120 189 2165 183
1896 189 1941 182 1986 175 2031 165 2076 181 2121 179 2166 193
1897 159 1942 193 1987 177 2032 179 2077 166 2122 166 2167 190
1898 92 1943 197 1988 155 2033 179 2078 164 2123 182 2168 163
1899 182 1944 200 1989 200 2034 147 2079 177 2124 166 2169 166
1900 99 1945 194 1990 204 2035 184 2080 177 2125 163 2170 162
1901 203 1946 198 1991 154 2036 194 2081 150 2126 176 2171 196
1902 202 1947 201 1992 172 2037 192 2082 182 2127 179 2172 188
1903 168 1948 193 1993 179 2038 164 2083 191 2128 150 2173 187
1904 170 1949 199 1994 197 2039 169 2084 191 2129 183 2174 182
1905 206 1950 198 1995 186 2040 163 2085 162 2130 195 2175 186
1906 183 1951 193 1996 161 2041 196 2086 166 2131 192 2176 212
1907 196 1952 191 1997 186 2042 194 2087 164 2132 163 2177 188
1908 197 1953 199 1998 155 2043 186 2088 198 2133 169 2178 183
1909 205 1954 199 1999 194 2044 184 2089 194 2134 164 2179 176
1910 195 1955 196 2000 186 2045 185 2090 186 2135 194 2180 160
1911 178 1956 195 2001 162 2046 212 2091 186 2136 194 2181 164
1912 188 1957 199 2002 166 2047 188 2092 183 2137 188 2182 146
1913 182 1958 181 2003 188 2048 185 2093 210 2138 186 2183 194
1914 179 1959 195 2004 168 2049 174 2094 186 2139 186 2184 203
1915 196 1960 195 2005 172 2050 162 2095 184 2140 211 2185 193
1916 206 1961 195 2006 189 2051 165 2096 175 2141 187 2186 172
1917 199 1962 185 2007 192 2052 147 2097 161 2142 184 2187 207
1918 214 1963 194 2008 204 2053 187 2098 163 2143 178 2188 161
1919 193 1964 197 2009 192 2054 189 2099 147 2144 205 2189 163
1920 195 1965 197 2010 172 2055 205 2100 186 2145 191 2190 147
1921 189 1966 198 2011 209 2056 191 2101 190 2146 195 2191 193
1922 196 1967 199 2012 167 2057 173 2102 201 2147 202 2192 203
1923 204 1968 196 2013 179 2058 209 2103 193 2148 180 2193 191
1924 188 1969 202 2014 203 2059 168 2104 172 2149 161 2194 173
1925 210 1970 181 2015 189 2060 176 2105 207 2150 186 2195 208
1926 183 1971 193 2016 199 2061 203 2106 169 2151 204 2196 166
1927 192 1972 201 2017 199 2062 189 2107 180 2152 173 2197 181
1928 190 1973 195 2018 179 2063 195 2108 206 2153 186 2198 201
1929 200 1974 194 2019 163 2064 199 2109 189 2154 179 2199 192
1930 186 1975 197 2020 182 2065 180 2110 195 2155 180 2200 198
1931 170 1976 196 2021 206 2066 163 2111 198 2156 186 2201 200
1932 200 1977 180 2022 172 2067 181 2112 179 2157 179 2202 177
1933 195 1978 172 2023 189 2068 202 2113 163 2158 164 2203 163
1934 194 1979 150 2024 183 2069 172 2114 182 2159 185 2204 181
1935 191 1980 200 2025 180 2070 186 2115 202 2160 166 2205 203
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2206 172 2221 161 2236 184 2251 185 2266 202 2281 183 2296 190
2207 186 2222 185 2237 164 2252 212 2267 190 2282 205 2297 191
2208 182 2223 181 2238 179 2253 187 2268 201 2283 171 2298 185
2209 181 2224 179 2239 175 2254 183 2269 201 2284 185 2299 185
2210 186 2225 186 2240 151 2255 171 2270 178 2285 182 2300 214
2211 177 2226 179 2241 182 2256 160 2271 165 2286 181 2301 187
2212 163 2227 163 2242 192 2257 162 2272 183 2287 185 2302 182
2213 183 2228 162 2243 191 2258 147 2273 167 2288 179 2303 176
2214 166 2229 197 2244 162 2259 194 2274 180 2289 163 2304 158
2215 162 2230 189 2245 165 2260 201 2275 202 2290 184 2305 162
2216 178 2231 188 2246 161 2261 193 2276 192 2291 165 2306 148
2217 177 2232 185 2247 198 2262 171 2277 199 2292 164 2307 184
2218 162 2233 185 2248 192 2263 210 2278 200 2293 178 2308 157
2219 183 2234 211 2249 190 2264 168 2279 178 2294 175
2220 204 2235 186 2250 186 2265 179 2280 162 2295 151
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APPENDIX 2

Teachers’ score on the scale

No Sco No Sco No Sco No Sco No Sco No Sco No Sco
1 191 34 212 67 189 100 210 133 181 166 175 199 174
2 218 35 203 68 196 101 179 134 187 167 185 200 178
3 179 36 210 69 184 102 205 135 211 168 188 201 180
4 177 37 186 70 214 103 208 136 195 169 185 202 207
5 184 38 194 71 181 104 222 137 198 170 170 203 198
6 177 39 200 72 213 105 202 138 187 171 193 204 200
7 194 40 206 73 189 106 180 139 186 172 186 205 203
8 201 41 213 74 184 107 216 140 194 173 200 206 187
9 169 42 172 75 176 108 194 141 175 174 187 207 192
10 215 43 237 76 190 109 192 142 210 175 176 208 190
11 209 44 230 77 164 110 199 143 188 176 192 209 189
12 213 45 206 78 189 111 200 144 199 177 185 210 153
13 183 46 228 79 182 112 204 145 183 178 214 211 235
14 187 47 203 80 194 113 198 146 167 179 191 212 187
15 207 48 175 81 191 114 188 147 203 180 179 213 176
16 191 49 190 82 184 115 194 148 195 181 214 214 188
17 175 50 188 83 182 116 191 149 166 182 210 215 176
18 200 51 201 84 191 117 196 150 180 183 188 216 174
19 186 52 184 85 214 118 200 151 199 184 172 217 175
20 186 53 193 86 190 119 204 152 191 185 200 218 173
21 182 54 167 87 167 120 198 153 174 186 197 219 197
22 159 55 183 88 156 121 188 154 202 187 193 220 198
23 163 56 164 89 178 122 194 155 176 188 189 221 200
24 178 57 177 90 211 123 212 156 213 189 196 222 170
25 200 58 177 91 230 124 217 157 218 190 182 223 172
26 158 59 180 92 173 125 209 158 167 191 189 224 221
27 225 60 201 93 187 126 222 159 203 192 171 225 187
28 181 61 153 94 206 127 221 160 198 193 186 226 187
29 189 62 185 95 192 128 203 161 232 194 174 227 196
30 196 63 181 96 209 129 206 162 213 195 178 228 208
31 184 64 158 97 200 130 197 163 219 196 207 229 225
32 165 65 225 98 225 131 210 164 193 197 171 230 210
33 174 66 185 99 213 132 163 165 190 198 186
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APPENDIX 3

Planners’ score on the scale

No Score No Score No Score No Score No Score No Score
1 294 5 203 9 303 13 298 17 263 21 275

2 272 6 277 10 310 14 307 18 299 22 293

3 260 7 269 11 282 15 303 19 294 23 289

4 302 8 305 12 293 16 276 20 320
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APPENDIX 4

The Evaluation of Curriculum Development and Preparation of
Teaching Strategies for Teaching of Science at Secondary School
Level.

Questionnaire for Secondary School Science Students.

Dear Student,
The questionnaire is not your examination. Therefore fill it according to your own

knowledge. No need to take any help from your class fellows or teacher.

Name of school._______________. Class______________.

District: _____________. Sex:

Note: SA = Strongly agree A = Agree D = Disagree SD = Strongly Disagree

Instructions: Please tick ( ) the most appropriate answer.

Sr
No

Statement SD D A SA

1 My science text books are interesting for me.

2
My science text books explain the concepts very
well.

3 I get excited in the science class.

4 I understand the language used in science textbooks.

5
Graphs in science textbooks are helpful in
understanding the concepts.

6
Illustrations in science textbooks are helpful in
understanding the concepts.

7
Diagrams in science textbooks are helpful in
understanding the concepts.

8
I easily understand scientific concepts with the help
of explanations given in my science text books.

9
I easily solve the exercise problems given at the end
of each chapter with the help of solved examples.

10 My science text books are attractive.

11 My science text books are free from errors.

12 Teachers explain the concept very well.

13
Teachers seek student’s attention before starting to
teach a new lesson.

Male Female
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Sr
No

Statement SD D A SA

14
Teachers involve students in lesson through
relevant questions.

15
Teachers start a new topic by educing on previous
knowledge of the students.

16
Teachers help the students if they feel difficulty to
solve a problem.

17
Teachers encourage the students to ask questions
during a science class.

18
Teachers quote examples from other science
subjects to explain the concept.

19
Teachers help me out if I feel difficulty to explain a
concept.

20 Teachers use model aids to explain the concept.

21 Teachers use charts aids to explain the concept.

22 Teachers use slides aids to explain the concept.

23 Teachers use videos aids to explain the concept.

24
Teachers use science equipments aids to explain the
concept.

25
Teachers use locally available materials to make
models.

26
Teachers study books in addition to textbook for
better teaching.

27
Science teachers use demonstration method to
explain scientific ideas.

28
Teachers use black /white board to explain the
concept.

29
Teachers quote sufficient examples from daily life
to explain the concept.

30 Teachers’ lesson presentation is interesting.

31 Students are actively involved during teaching.

32
Teachers use language that is understandable for the
students.

33
Teacher appreciates questioning during science
class.

34
Teacher’s questions during the science class help
me to understand the concepts.

35
Teacher makes the students to solve numerical
problems at the completion of each chapter.

36
I am not in favour of first memorizing and not
understanding concepts.

37
Teachers explain the topic by giving examples from
daily life.
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Sr
No

Statement SD D A SA

38 During a science class I prepare the notes.

39 Teachers encourage, me to take part in discussions.

40
I ask questions from science teacher on the matter
which is not clear.

41 I share my ideas with my science teacher.

42
Teachers give me assignments to solve the science
problems.

43
My science teacher use variety of methods to teach
science subjects

44 Science quiz is regularly arranged in the class.

45
Teachers appreciate the students when they make
science models.

46 Science exhibitions are arranged in the school.

47
We go to science laboratory to perform practical
regularly.

48
We perform practical of science subjects
throughout the academic year.

49 Laboratory facilities are adequate.

50
My teacher explains step by step how to perform
each experiment.

51
Our science teacher demonstrates an experiment
first and then we perform it.

52
We cover all experiments which are given in the
practical note book.

53
Number of students in the laboratory is quite
manageable.

54
Apparatus is available for each student to perform
experiments in laboratory.

55
We perform science experiments according to the
direction of our science teacher.

56
As a result of teachers instructions I can plan and
perform experiments independently.

57
My science teacher listens to my ideas about
scientific discoveries.

58
I can perform each experiment given in the
practical note book.

59
I prefer to understand the scientific concept rather
than to just memorize it.

60
Examination provides me a chance to go through
the curriculum contents in befitting manner.

61
I try to clarify the concept rather than to run after
good marks in the examination.
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Q62. Give at least one suggestion to improve text books contents.

____________________________________________________________

_____________________________________________________________.

Q63. Give at least one suggestion to improve science teaching.

___________________________________________________

___________________________________________________.

Q64. Give at least one suggestion to improve the examination in the subject of
science.

___________________________________________________

___________________________________________________.

Thank you for the participation in this study.

Zahid Hussain,
Department of Education,
The Islamia University,

Bahawalpur.
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APPENDIX 5

Questionnaire for Secondary School Science Teachers.

Dear Teacher,

I am engaged in a PhD research under the topic. “The Evaluation of

Curriculum Development and Preparation of Teaching Strategies for Teaching

of Science at Secondary School Level.” The questionnaire given below seeks your

opinions and concerns about teaching and learning of science at Secondary school

level in Pakistan. The information provided by you will only be used for research

purpose. No person or institute will be identified in any reports.

Zahid Hussain,
Department of Education,
The Islamia University,

Bahawalpur.

(Personal information)

District: _____________________________.

Name of institution: _____________________________.

Sex: ______________

Designation:

Academic

qualification:

Professional

Qualification:

Years of Teaching Experience:

The major subject area in your

qualification:

Male Female

PTC EST/OT SV SST(Science) SST(Math) SST(Biology)

Matric F.A F.Sc B.A B.Sc M.A M.Sc

P.T.C C.T B.ed M.ed M.Sc education

1-5 6-10 11-15 16-20 Above 20

Mathematics Physics Chemistry Biology



427

Note: SA = Strongly agree A = Agree D = Disagree SD = Strongly Disagree

Instructions: Please tick ( ) the most appropriate box

Sr
No

Statement SD D A SA

1 The objectives of science subjects are well defined.

2
I keep in mind the objectives of science curriculum while teaching
science class.

3 Book contents are according to the course objectives.

4 Curriculum contents are according to mental approach of students.

5 Contents are logically organized.

6
Contents of science curriculum are manageable during the academic
session.

7
Book contents fulfill the educational requirements of the SSC science
student.

8 The language of science text books is understandable.

9
The contents of science subjects are according to the mental level of
students.

10 The script of science text books is free from errors.

11
Lessons in text books are interlinked and provide basis for the next
chapters.

12 Exercises given at the end of each chapter review the entire chapter.

13
Text books provide sufficient explanations for students to understand
scientific concepts.

14 Theories given in science textbooks relate with real life.

15
Supplement material in science subjects is sufficient to increase
students’ interest.

16
Subject matter in science text books develop scientific attitude among
students.

17
Activities given in science text books are challenging for majority of
the students.

18 Examples in text books are sufficient to understand the concept.
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Sr
No

Statement SD D A SA

Text books of science subjects contain sufficient material on scientific:

19  Concepts

20  Theories

To explain the contents, textbooks provide sufficient:

21  graphs

22  illustrations

23  Labeled diagrams

24  Pictures

25  Foot notes

Curriculum implant among students the:

26  understanding of science concepts

27  habit of observation

28  ability to apply knowledge in real life

29  problem solving skill

30  habit of discovery

31  power of imagination

32  critical thinking

33  logical reasoning

34  spirit of continuous inquiry

35  creativity

36  curiosity of learning

37  basis for higher studies

38 The teaching methods being used to teach science subjects are suitable.

39 Sufficient resource material is available for teaching science.

40 I use locally available materials for teaching science class.

41 I use class competition as a tool to improve quality of science teaching.

42 I use audio visual aids while teaching science at secondary level.

43 I quote examples from daily life to explain a scientific concept.

44 I encourage the students to prepare science models.

45 I encourage the students to ask questions, during science class.
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Sr.
No

Statement SD D A SA

46 I appreciate projects made by the science students.

47 I allow group discussion in the science class.

48
I provide an opportunity for students to think independently in science
class.

49 I apply student knowledge to real life situations.

50 I encourage critical discussions in science class.

51
Sufficient practical work is conducted to make the scientific concept
understand to the students.

52
I provide an opportunity to the student for planning their own
experiments to verify the hypothesis.

53 Management allows taking students in laboratory frequently.

I provide an opportunity to the student:

54  To make Careful observations

55  to collect data

56  to Deduce results

Method given below is frequently used to teach science at secondary
level?

57  Book method

58  Lecture

59  Demonstration

60  Activity

61  inquiry

62  Problem solving

63  Discussion

64  Project

65 Annual examination is based on Curriculum objectives.

66 Annual examination is the only tool for assessing students.

67 Assessment techniques used at secondary level are appropriate.

68 Examinations accurately measure the ability to apply the knowledge.

69
Examinations test the understanding of concepts rather than the
memorization power of students.

70
I emphasize the students to memorize the whole books for getting good
marks in the examination.

71 I am satisfied with the present scheme of studies for science subjects.

72
Adequate guidelines for implementation of science curriculum are
provided to the teachers
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Sr.
No

Statement SD D A SA

73 Sufficient funds are available for science projects.

Management organize:

74  Field trips.

75  science exhibitions

Q77. Give at least one suggestion to improve textbook contents.

______________________________________________________

______________________________________________________

______________________________________________________.

Q78. Give at least one suggestion to improve science teaching.

_______________________________________________________

________________________________________________________

________________________________________________________

Q79. Suggest most suitable teaching method to teach science at SSC level.

_______________________________________________________

_______________________________________________________

_______________________________________________________.

Q80. Give at least one suggestion to improve examination system at SSC level.

__________________________________________________________

__________________________________________________________

__________________________________________________________.

Thank you for the participation in this study.
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APPENDIX 6

Questionnaire for Curriculum Developers/Planners /Experts.

I am engaged in a PhD research under the topic. “The Evaluation of Curriculum

Development and Preparation of Teaching Strategies for Teaching of Science at

Secondary School Level.”

The questionnaire given below seeks your opinions and concerns about Science

curriculum being taught at secondary school level in Pakistan. The information

provided by you will only be used for research purpose. No person or institute will be

identified in any reports.

Zahid Hussain,
Department of Education,
The Islamia University,

Bahawalpur

(Personal information)

Name of organization/institution: ____________________.

Designation: __________________________________.

Academic qualification: _________________________.

Professional Qualification: _______________________.

If you have got special training. _________________.

Professional Experience

Note: SA = Strongly agree A = Agree D = Disagree SD = Strongly

Disagree

Instructions: Please tick ( ) the most appropriate box

Sr
No

Statement SD D A SA

1 The process of formulating objectives is well defined.

2 The objectives are prepared according to the mental level of students.

3 The policy objectives are well translated into curriculum objectives.

4 Objectives of science curriculum are achievable.

1-5 6-10 11-15 16-20 Above 20
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Sr.
No

Statement SD D A SA

5
Content of science text books is according to the international
standards.

6
Subject teachers are actively involved in curriculum development
process.

7
The concerned teachers’ participation is ensured in the development
process at all levels.

8
Science curriculum is making foundation for science students to cater
future manpower needs of the country.

9
Key features of curriculum are identified which will impact on
teaching-learning process.

10 Modern scientific knowledge is included in the text books.

We feel confident about our skills in:

11  Cognitive development process.

12
 Monitoring the impact of the curriculum development

programmes.

13 Objectives are kept in mind at every stage of curriculum planning.

14 Experts’ comments are sent to the national curriculum committee.

15 Futuristic needs of society are ensured.

16 The existing physical facilities are taken into account.

17 New curriculum is designed in the light of summative evaluation.

18 Students’ needs are given priority in curriculum revision.

Curriculum is revised on the basis of :

19  Need assessment

20  Curriculum evaluation

21  Feed back of teachers

Major focus of contents is kept on:

22  Subject matter

23  Learning exercises

Criteria for content selection is:

24  Acquisition of information

25  Development of scientific thinking

26  Comprehension of laws

27  Development of interest
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Sr.
No

Statement SD D A SA

28  Developing critical thinking

29  To update knowledge

30  the objectives of national curriculum

31  To provoke further avenue of inquiry.

Criteria for Content organization is:

32  Logical sequence

33  Simple to complex

34  Continuity among concepts

35  Connectivity between knowledge

Criteria for course design is:

36  Subject matter

37  Learner needs

38  Social needs

Criteria for practical selection is:

39  Curriculum objectives

40  Comprehension of concept

41  Verification of facts

42  To promote experience of nature

43  Conceptual development

44  Relevance with theory

45  Creation of scientific skills

46 Curriculum is properly revised after regular intervals.

47
The national curriculum committee critically analyzes the curriculum
draft.

48 There is a provision for experimental verification of new curriculum.

49 There is consistency among contents and objectives.

50 Teaching methodologies are consistent with curriculum objectives.

Curriculum focus is kept on students:

51  Needs

52  Interests

53  Abilities

54
Methodological approaches are consistent with procedure used by the
teacher.
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Sr.
No

Statement SD D A SA

55 Visual material is designed to stimulates the used of printed material.

56 Learning experiences are helpful to attain intended behavior.

57
Mechanism for continuous curriculum development is embedded in
curriculum design.

58
There is proper mechanism for implementation of curriculum at
secondary level.

59 Curriculum provides adequate guidelines for its implementation.

60
Instructions are made available for curriculum implementation to
school heads.

61
Guidelines clarify the pattern of teacher-learner interaction in science
class

62
Teachers’ training is ensured before implementation of new
curriculum.

63
Resource material is provided for implementation of new curriculum.

64 Curriculum action plans include target for student achievement.

Impact of implementation of curriculum is determined by:

65  Classroom practice

66  Pupil achievement

There are clear expectations of:

67  National review committee

68  Text book board

69  Board of intermediate and secondary education.

70  Subject specialists

71  Supervisors

72  Teachers

73
The self-evaluation process is embedded in the curriculum
implementation process.

74
The priorities for implementation were chosen on the basis of
feedback.

75 There is a continuous monitoring of curriculum at secondary level.

76 Supervisory staff regularly monitors the curriculum implementation.

77 Ministry of education seeks feedback from monitoring staff.

78 Teachers’ responses are valuable for the monitoring of curriculum.

79
Data obtained from monitoring is used for improving existing
curriculum.
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Sr.
No

Statement SD D A SA

Monitoring is carried out at :

80  Curriculum development level

81  School management level

82  Class teaching level

83  Student achievement level

84 I am satisfied with the present scheme of studies for SSC science.

Which method is most suitable to teach science at SSC level?

85  Bookish

86  Lecture

87  Demonstration

88  Activity

89  Inquiry

90  Problem solving

91  Discussion

92  Project

93 The teaching methodologies in science class discourage rote learning.

Curriculum of science at SSC level emphasizes to:

94  Promote curiosity of learning among the students

95  Develop power of imagination among the students.

96  Promote spirit of continuous inquiry among the students.

97  Develop critical thinking among the students.

98  Develop problem solving skill among the learners.

99  Develop creativity among the students.

100  Develop the habit of observation among the students

101  Give futuristic scientific vision to the students.

102 Objective type questions are suitable for reviewing the content.

103 Objective questions make evaluation more reliable.

104 There is consistency among curriculum and examination.

105 Curriculum centers coordinate with examination bodies.

106 Examinations focus on learning.

107 Examinations focus on getting good marks.
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Q108. Give at least on suggestion to improve methods of developing curriculum.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Q109. Give at least on suggestion to improve curriculum implementation process.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________.

Q110. Give at least on suggestion to improve curriculum monitoring at SSC level.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Q111. Give at least on suggestion to improve examination system at SSC level.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Thank you for the participation in this study.



437

APPENDIX 7
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