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ABSTRACT 

We are living in a scientific age.  The battlefields of today are not in the planes 

and deserts but in the educational institutions.  Pakistan is a developing country.  

Advancement in the field of science and technology is the only alternative, which can 

embark upon an era of economic as well as social development.  This advancement 

requires revolutionary improvement in the field of science education at all levels.  

Keeping in mind the importance of science education, the present research study was 

undertaken.  The objectives of the study were:  a) to find the facilities available in the 

school laboratory for science education at secondary level in the sample institutions.  

b) To identify the problems in science education program at the secondary level in the 

sample institutions c) to identify the shortcomings in the pre-service training of 

science teachers of secondary level.  

The study was descriptive in nature and survey type.  The population of the 

study was all secondary school science teachers, headmasters, secondary class science 

students and science experts.  The previous education policies, reports, plans, 

educational documents, research papers and books were also studied.  Data were 

collected through questionnaires.  For this purpose, three questionnaires were 

developed consisting of closed items designed on five-point Likert scale.   The last 

two items in each questionnaire were open ended.  One questionnaire was for the 

science teachers, one for the science students and one for headmasters and science 

experts. The items in all the questionnaires were mostly the same except that some 

items were removed from students’ questionnaires such as items on teachers’ pre- 

service training. Besides, the science teachers’ questionnaire contained items on lab 

facilities. The sample was randomly selected from ten districts of Punjab province.  

The questionnaires were administered to the respondents and their responses were 

statistically analyzed using chi-square test for homogeneity at 0.05 level of 

significance. The open-ended items were analyzed based on its frequency of 

occurrences which was converted in to percentages. 

The findings of the study were that the examination system emphasized on 

memorization and neglected the application of concepts. The science course content 
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was lengthy and contained irrelevant material. The science course content did not 

meet the international standards nor did it fulfill the needs of individual and society.  

Activity oriented method was lacking in science teaching. The pre-service teachers’ 

training focused more on theory and less on the practical aspect of teaching.  

The major recommendations of the study were that the examination should 

equally emphasize recalling, understanding and application of knowledge.  The 

science course content may be reviewed to bring it at par with the international level.  

Due weightage should be given to the internal assessment.  The science teachers 

should make use of activity methods and should involve the students to participate 

actively in the class.  The teachers may be trained in using modern teaching 

methodologies and conducting science practical at the required level. The science 

education program may be regularly monitored and supervised. 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 

We live in an age of scientific discoveries. One can easily observe the 

application and influence of science in every field and corner. Understanding the 

concepts and theories of science is a growing necessity. Whether it is the 

industrialized man of the metropolitan city or an illiterate peasant of the far 

countryside, both are dealing with science at their own level (Faize & Dahar, 2011). 

Goodrum and Rennie  (2007) noted  that  the fast depleting energy reservoirs, 

searching for alternate means of energy, problems of pollution, confronting new 

diseases and finding their cures, doing away with the traditional tools, learning the 

utility of recently updated machines, meeting the nutritional demands of the fast 

growing population, a desire for finding better means of comfort and the like impulses 

have stimulated a thirst for understanding the scientific phenomena and have 

encouraged the masses to strive for scientific literacy. The people may not even know 

the scientific theories and laws but would like to know how a modern version of an 

old machine works and what new facilities are added to it. 

The advancement and decline of a community can be attributed to the 

progress and fall of science respectively. A country that has progressed in the field of 

science and technology is more developed than the one that has a poor science base 

(Faize & Dahar, 2011).   
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Advancement in science made the Muslims a powerful force between the 

eighth to thirteenth centuries. Similarly, the advancement in science eliminated the 

dark ages and made the European countries stand among the powerful and developed 

nations of the world. 

Science at present has revolutionized the world. It has contributed to the 

defence of a country, provided the industrial base with good quality products, 

improved the irrigation system and increased the agriculture outputs. Moreover, it 

found remedies and cures for various diseases, increased the life expectancy rate, 

developed the communication system with fast moving automobiles and aircrafts, 

informed the greater masses of people with fast means of information and electronic 

media and has made the life of people often comfortable and easy. The development 

and invention of radio, television, mobile communication, X-ray photography, CT 

scanning, magnetic resonance imaging, development of semi-conducting devices, 

integrated circuits, computers, electric motors, electricity, space crafts, internet, e-

banking and the like have far reaching impact on the individual and social life. 

The processes and ideas of science are of great importance to everybody in 

three ways. The first is in their personal lives, so that they can validly identify the 

components of a healthy life-style. The second is in their civic lives, so that they take 

an informed part in social decisions. The third is in their economic lives, where they 

need to be able to respond positively to changes in the science-related aspects of their 

employment (TLRP, 2006). 

Science as a field of knowledge has greatly contributed to our existence, our 

culture and our civilization. It is a building block for personal and social development 

and its product advances human society and offer prosperity (Cobern, 1998). 
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Keeping in view, the utility and significance of science in our life, the 

importance of science in the education system of a country has tremendously 

increased. At present, the teaching of science finds its place even in the early years of 

a child’s schooling. Science education has strengthened its root in the educational 

system of all the countries. In most of the countries, the teaching of science starts 

from the primary classes.  

Mohanty (2004) mentioned two reasons for this inclusion of science. In the 

individual sphere, science education inculcates scientific attitude, spirit of enquiry, 

observation, rational thinking and critical judgement. It also enables the students to 

form conclusions and generalizations based on the knowledge gathered.  In the social 

sphere, science education empowers the individual to solve the numerous problems 

confronted by the society and helps them in building a society free from hunger, 

poverty, exploitation, diseases etc.  

However, Mohanty seems to be idealistic in presenting his views. It appears 

as a wish list that Mohanty is desiring. Evidence suggests that science teaching does 

not achieve these desirable goals by itself.  There is no evidence that science 

education can achieve all the mentioned objectives.  In fact, the goals described above 

can be achieved through how the science subjects are taught and assessed by the 

science teacher rather than the content. 

Science is included in the school curricula from class 1 in Pakistan. During 

the primary classes, it is integrated with other subjects. In classes VI to VIII, it is 

taught as general science. In grade IX and X, science is divided in to three branches 

physics, chemistry and biology and is offered as an optional subject to be taken by 

science students.  Besides, some science students also take computer as an elective 
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subject at this stage. The arts students take general science, which is an integrated 

compulsory subject. The students then take an external examination in grade IX and 

in grade X, which is conducted by a board of secondary education. After passing class 

X, the science students apply in colleges or higher secondary schools. Besides this 

stream, some private schools offer O and A level programs of University of 

Cambridge or London University.  

Malik (1983) described that, the science course content in Pakistan is fully 

loaded with factual information; the science teachers are not good in teaching science; 

the popular teaching strategy is the chalk and talk method; laboratory work is 

neglected; the course content is outdated and memorization is the most rewarded way 

of learning.  

This kind of situation may result in lack of interest for the science subjects.  

There is a considerable worldwide decline in students enrolment in science subjects at 

present. The advanced nations are facing a threat that they would fail to produce next 

generation of scientists, engineers and especially teachers who can teach science 

(Rowlands, 2008).  

However, Rowlands is not supported by evidence.  The data obtained from a 

particular state or region cannot be generalized for the whole world.  In fact, the 

author is mainly speaking of the United States where there is a problem in attracting 

young people into the physical sciences.  However, this is not true in all countries and, 

in Western Europe, Physics is highly popular in the Netherlands and Scotland at all 

levels while some countries in Eastern Europe have vibrant numbers. 

We are living in a scientific age which requires the understanding of science 

(Mathews, 2000). It is a socio-cultural and historical product that has the potential to 
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serve the whole humanity. Although, science has brought many ills and problems, but 

ultimately, it is science that can save the world and can find solution to the problems 

it has generated (Rowlands, 2008).  

The power of discoveries from the sciences to bring benefit to mankind 

cannot be underestimated. However, Rowlands has exaggerated in suggesting that 

science can save the world. Any study of modern conflicts undermines this position 

for here the sophisticated use of science brings untold misery to people.  Science can 

make available remarkable findings. However, science can never ensure that its 

discoveries are used in an ethical way. It all depends upon how the science is utilized 

by man.  It can be used in constructive as well as destructive way.  

The emphasis in the today’s world has shifted to scientific literacy.  The 

National Research Council (1996) described scientific literacy as the ability to read 

with understanding articles about science in the popular press and to engage in social 

conversation about the validity of the conclusions.  But these criteria of a scientific 

literate person may be a bit tougher for developing countries where the general 

literacy rate is too low.  

Hazen (2002) mentioned scientific literacy as a mix of concepts, history, and 

philosophy that help in understanding the scientific issues of our times.  Keeping in 

mind the criteria of Hazen (2002), we need scientific literate persons who can 

appreciate the world around them and are able to make informed personal decisions.  

This requires understanding the nature and concept of science.  Though, the early 

researchers have identified some of the key problems in science education and 

suggested ways and means for its improvement, the present state of science education 

is still under severe criticism.  We need to look afresh at our science education 
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program at secondary level.  The researcher would aim to identify the current 

problems at secondary level in Pakistan from a broader perspective.  This would 

require a descriptive study in which the data will be collected from the relevant 

stakeholders.  After identifying the problems in science education, the researcher 

would aim to suggest ways and means for improving the quality of science education 

at secondary level in Pakistan. 

1.1 STATEMENT OF THE PROBLEM 

Science has a growing importance in the today’s world. Innovations in 

teaching aids and teaching strategies are introduced to improve students’ 

performance. However, Hussain and Reid (2006) argued that the science students of 

secondary grades complained that they cannot see any relationship between what they 

study in school and what they encounter in their everyday life.  This accounted for a 

significant percentage of science students dropping science subjects in the later stages 

of the secondary school. 

However, a country with a strong base of science education program can 

easily develop its physical and human resources.  A well-planned science education 

program is the key to economic and social development (Cobern, 1998); though, it 

may not be always true (Wolf, 2004).  

Since its independence in 1947, Pakistan has made progress in the field of 

science and technology. However, an investigation into the present state of science 

education program at secondary level has special importance. The research study 

would focus on identifying existing problems in science education at secondary level 

in Pakistan. These problematic areas for identifying problems include objectives of 
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science teaching, the science course content, teaching strategies, evaluation, teachers 

training and the availability of science equipments in the lab. The study would then 

explore ways and means for improving science education at secondary level in 

Pakistan.  The statement of the problem under investigation is thus ‘Problems and 

prospect of science education at secondary level in Pakistan’.   

1.2 OBJECTIVES OF THE STUDY 

The objectives of the research study were: 

1. To find the facilities available in the school laboratories for science 

education at secondary level in the sample institutions  

2. To identify the problems in science education program at the secondary 

level in the sample institutions  

3. To identify the shortcomings in the pre-service training of science 

teachers of the secondary level. 

1.3 SIGNIFICANCE OF THE STUDY 

The research study may be helpful for science teachers. The findings of the 

research study may provide information to the science teachers about the problems in 

the science education and its solutions. The identification of these problems may help 

the science teachers in maximizing the educational performance of the science 

students. 

The findings of the research study may serve as a source of guidance to the 

heads of the educational institutions and the education offices. They may be able to 
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find about the various loop holes in the science education program and how these 

problems affects the overall performance of the science teachers and science students. 

There is a dire need for identifying the present problems in science education 

program.  The heads of the institutions and the education offices may work for the 

removal of these deficiencies, which may improve the science education program. 

The quality of teachers training is another important issue. The teachers 

training institutes provides training in theory as well as teaching practice. Though, 

some educationists argue that teachers training is of little utility and that the teachers 

learn by doing teaching or watching the senior teachers and learning from their 

experience. However, the utility of teachers training cannot be underestimated and 

they have their due importance in providing the teachers with the knowledge of 

pedagogy and effective learning (National Education Policy 1972-80; OECD 2006). 

The findings of the research study may help in identification of problems in teachers 

training programs and the ways and means of improving it.  

The research findings may help the curriculum developers, textbook writers 

and the science experts in identifying the perception of science teachers, science 

students and other stakeholders about the science content and its objectives. An 

overview of the present science course content may help in improving the content of 

science and the quality of textbooks. 

Last but not the least, the policy makers have a key role in formulating and 

implementing a viable education policy for the country. The research study may help 

in tracing the problems in the current science education program. The views of 

different stakeholders regarding science education program and its improvement will 

serve as a beacon light for the government.  
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1.4 DELIMITATIONS OF THE STUDY 

Due to constraint of time and resources, the research study was delimited to 

the followings: 

i. Data was collected from Urdu medium schools only 

ii. Government secondary schools from the Punjab province 

iii. Science students of grade X  

iv. Teachers’ training institutes conducting one-year B.Ed. program after B.Sc. 

1.5 RESEARCH QUESTIONS 

A questioning attitude is the first step in any research process.  Research 

begins with a question, which leads to a hypothesis.  The process of research begins 

when the individual encounters a question that he or she thinks could and should be 

answered Durbin (2004). 

The researcher developed the following research questions to provide 

direction to his study and minimize delay. 

Q1. Are the objectives of science teaching at secondary level in Pakistan well 

defined and achievable? 

Q2. How is the present science curriculum viewed with respect to content, relevancy, 

updation and comparability with the past curriculum? 

Q3.  Does the present science course content meet individual and societal needs?  

Q4.  How is the teaching competency of science teachers viewed with reference to 

lecture method, lecture cum demonstration method and activity oriented 

method? 
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Q5.  How is the science teacher managing classroom with respect to holding 

discussion and encouraging questions during teaching? 

Q6.  What are the present difficulties in using modern teaching methodologies in 

science classrooms? 

Q7.  How is the competency of science teachers viewed with respect to preparing 

evaluation test, monitoring student’s progress and providing feedback to 

students after evaluation? 

Q8. Does the present examination system emphasize on rote learning, understanding 

or application skill? 

Q9.  How are the separate examinations for 9th and 10th grade viewed in comparison 

to the previously combined examination for grade 10th only? 

Q10.  What are the existing problems in pre-service teachers training?  

Q11.  What are the other related problems in science education at secondary level in 

Pakistan? 

Q12.  How the state of science education at secondary level can be improved in 

Pakistan? 

1.6 METHODS OF THE STUDY 

The research study was descriptive-survey type in nature. The population 

comprised all the science teachers, science students of secondary classes, headmasters 

and science experts. The sample was randomly selected from Punjab province in three 

stages. In the first stage, ten districts were randomly selected from Punjab. In the 

second stage, 12 schools were selected from each district based on proportionate 

random sampling. In the final stage, from each school, the headmaster, three science 
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teachers and ten science students were randomly selected for collection of data. 

Besides, forty science experts were selected by convenient sampling method. The 

total number of respondents were 1720. 

        Data were collected through three questionnaires. One questionnaire 

was for science students of grade X, the second was for science teachers and the third 

was for headmasters and science experts. The questionnaires included closed items 

that were designed on a five point Likert scale (Likert, 1932) consisting the option of 

‘strongly agree, agree, undecided, disagree and strongly disagree’. The last two items 

in the questionnaires were open ended. The respondents were asked to tick the 

appropriate box according to their level of agreement. The closed items were analyzed 

using Chi-square test at 0.05 significance level. The chi-square test is said to be one of 

the most widely used tests for statistical data generated by non-parametric analysis. 

There are two different applications of chi-square test, the goodness of fit test and the 

contingency test.  

        The goodness of fit tests how well the experimental (sampling) 

distribution fits the control (hypothesized) distribution. An example of this could be a 

comparison between a group of experimentally observed responses to a group of 

control responses. The contingency test is commonly used in analyzing data where 

two groups or variables are compared. Each of the variable may have two or more 

categories which are independent from each other. The data for this comparison is 

generated from the frequencies in the categories. In this study, the chi-square as a 

contingency test was used. The control group data was generated by considering the 

entire population (all four groups added together) and each group is then compared to 

that control group in the same way as above. 
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The open-ended items were analyzed based on their frequencies, which were 

converted in to percentages for analysis. 

1.7 ANALYSIS OF DATA 

The three questionnaires were designed on a five-point scale. The 

respondents were asked to tick only one response for each of the item in accordance 

with their level of agreement. Data were analyzed by using Chi-square test for 

homogeneity at significance level of 0.05.  

        Chi-square is an appropriate test when the data is in the form of 

frequency counts or percentages occurring in a group or various groups. This test 

makes a comparison between what is actually observed and what may be expected if 

the groups are assumed equal. The result of Chi-square is determined by consulting a 

table of Chi-square (Gay, 2000). 

        In two-way Chi-square test, each individual is categorized on two 

variables and the resulting frequency distribution is presented in a two dimensional 

matrix. The observed frequency for each category is found out and is put in the two 

dimensional table. The next step is to find the expected frequency, which can be 

found, by the formula: 

fe =  (fc  fr ) / n 

fe = expected frequency 

               fc  = frequency total for column 

                fr = frequency total for rows 

                n = total number of respondents 
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The degree of freedom, df is determined by the formula 

df = (R-1) (C-1)                R = Number of rows, C = Number of column 

The formula measures the difference between the observed frequency and the 

expected frequency.  A large difference will produce a large value of chi-square and 

the more the chance of rejecting null hypothesis, H0 (Gravetter & Wallnau, 2004). 

         The researcher used Microsoft Office Excel 2007 for finding the value 

of Chi-square and percentages.  The formula used for Chi-square (χ ² ) test was: 

χ ²    =   Σ   

fe = expected frequency 

 fo = Observed frequency                        (Garret, 1997) 

The last two items in each of the questionnaires were open ended. In one of the 

questions, the respondents were asked to identify any other problems in science 

education in Pakistan. In the second question, the respondents were asked to suggest 

how science education could be improved in Pakistan. The responses of the 

respondents were noted for each item and the total frequency for each of the item was 

counted and then converted into percentages for drawing conclusions.  

Detail of analysis of data is given in chapter 3. 

1.8 ASSUMPTIONS 

A response marked for science means a response marked equally for Physics, 

Chemistry and Biology. 
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1.9 OPERATIONAL DEFINITION OF KEY TERMS  

Educationist: One who is versed in the theories of, or who advocates and promotes, 

education.  

Evaluation: Evaluation is the systematic collection and analysis of data to make 

decisions to make things better.  

Negative: The word negative used in the analysis and findings mean that the 

respondents is disagreeing with the statement. 

Polarized: The response patterns have moved to both ends of the scale and fewer are 

in the middle positions. 

Positive: The word positive used in the analysis and findings mean that the 

respondent is agreeing with the statement.  

Prospect: Exploring or looking out for solution to problems with the purpose to bring 

improvement 

Science Education: Pertaining to teaching and learning of science, the science course 

content, evaluation and objectives of science 

Science Experts: Subject specialists in pure science subjects with at least five years 

working on the post of senior science teacher in secondary school or staff of teacher 

training institutes involved in training of prospective science teachers for secondary 

classes. 

Science Student: A student studying at least two subjects out of physics, chemistry, 

biology, computer science. 

Science Teacher: Teacher teaching any science subjects to secondary class students 

and having at least a bachelor degree in science and education i.e. B.Sc. B.Ed. 

Secondary: Related to grade IX and X. 
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CHAPTER 2 
 
 

REVIEW OF RELATED LITERATURE 
 

Before embarking on an exploration of the state of science education in 

different countries, it is helpful to offer an overview of science education.  This starts 

by discussing the nature of science and the main aims for science education, moving 

to focus specifically on science education at secondary level.  At that point, there is a 

discussion about how the science subjects are taught and evaluated.  Then the trends 

in science education are discussed and the state of science education in different 

countries including Pakistan.  It is followed by the state of science education in the 

Muslim world as a whole and its role in economic and social development.  Finally, a 

summary is presented about the problems in science education and its improvement in 

the light of previous researches. 

2.1 DEFINITION OF SCIENCE 

Science is derived from the Latin word ‘scientia’ meaning ‘knowledge’ or 

‘understanding’.  Earlier, it was not associated with any practical skill or 

experimentation, as we understand it today.  It was closer to philosophy rather than 

empirical investigation.  To Hobbes, the word ‘prudence’ comes closer to science, 

which according to him is the ability to predict future based on one’s experience.  The 

word ‘scientists’ first appeared in the nineteenth century.  Science gradually lost its 

initial meaning and became associated with verifiable knowledge and 

experimentation.  
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“Science is a body of objective and concrete facts, which are established 

through empirical investigation and mathematical techniques and are expressed 

quantitatively” (Ross, 1990, p. 33). 

Science is the rational inquiry of natural (i.e., physical and biological) 
phenomena that can be explained or linked with causal factors within the 
limits of natural causation.  In short, scientific inquiry is limited to the 
study of natural phenomena as explained by natural cause.  Scientific 
knowledge must ultimately be empirically validated.  (Loo, 200, p. 52) 

Shamos (1995) is of the view that science comes into the category of most 

complex intellectual enterprises, which cannot be adequately described in a line, or 

two; brief definitions may be meaningful to the expert but rarely tell the full story.  He 

mentioned various definitions of science; for example, it is simply what scientists do, 

or it is a body of useful and practical knowledge about the universe, or it is a method 

of inquiry, or it is the search for order in nature, or it is a search for first principles, or 

it is a discipline with the objective to understand, explain, and make predictions about 

natural phenomena.  The correct concept is that science is all these things, yet more, 

for what is lacking in such simple statements is really the essence of science: the 

search for verifiable truths.  This may include facts and knowledge that can be put to 

test and can be reconfirmed and re-achieved.  In short, it is tested knowledge.  

 A scientists  is defined as a “depersonalized and idealized seeker after truth, 

painstakingly pushing back the curtains which obscure objective reality, and 

abstracting order from the flux, an order which is directly reveal able to him through a 

distinctive scientific method”  (Cawthron & Roswell, 1978, p. 32). 

2.2 NATURE AND PURPOSE OF SCIENCE EDUCATION 

Science education as a field relates to the content of science as well as pedagogy 
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of science.  In doing so, science education also links itself with the social aspect of the 

society.  Hodson (1998) described various meanings of science education.  Some may 

regard it as the selection and education of future scientists; other may see it as a 

means of responding to economic needs, social crises and environmental problems. 

A good science education program helps in the social and economic 
development of a country.  It provides the students with the necessary 
scientific knowledge, which may help them in finding solutions to most of 
the socio-economic and environmental problems.  Science education 
provides a sound and sufficient knowledge base to the students in the area 
of agriculture, environmental problems and issues, nutrition and diet along 
with the necessary scientific skills for the job.  (Mohanty, 2004, p. 1) 

However, Mohanty has a far too optimistic view of science and confuses 

science education with the products of scientific research.  The solutions too many of 

the world’s current problems have been established for decades.  The problem is not 

the science, nor science education.  The problem is politics!  He also confuses science 

education provision as a means to generate developed social attitudes in relation to 

science.  The problem of the present world requires political will and the social 

awareness of public regarding their rights. 

Jacques and Poisson (2001) while elaborating on the scope of education 

discussed that the scope of science education differs from country to country.  The 

emphasis also keeps on shifting among the content of science, teaching 

methodologies, scientific tools and values.  Countries like Japan and Israel put 

emphasis on technology in science education.  In England, science education relates 

to the content of science and the development of scientific attitude but the greater 

emphasis is on the social aspect of science.  In China, the case is different.  Science 

education focuses on six different domains.  These include the knowledge domain, the 

operational skill domain, the scientific process skill domain, the application domain, 

the creative domain and the attitude domain.  
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Science education shall stress on developing critical thinking in the students.  

This critical thinking shall be contextual in nature.  Application of this concept in 

science education involves focusing on the tasks, problems and issues in the science 

curriculum (Bailin, 2002). 

It enables the students to observe the world with a questioning mind and derive 

the conclusion based on some logical reasoning and evidence.  Science education also 

empowers the students to initiate a change for the improvement of various kinds of 

needs.  It helps them to be informed citizen able to question various sensitive issues 

related to science and enable the students to contribute their own share for the 

betterment of the society.  

None of these claims will stand up to careful analysis.  Thus, for example, 

exactly what critical thinking means is rarely specified and, indeed, it is difficult to 

specify.  In one very recent on-going study, Al-Qasmi (2010) suggested that critical 

thinking involves asking the questions what, how and why of new information 

provided, its source and how it relates to what is already understood.   

 It is impossible to make claims about the ability of science education to 

develop critical thinking until there is some consensus about what is meant by the 

phrase.  The analysis of Al-Qasmi takes us a major step forward.  However, whether it 

is ‘right’ or not is still uncertain. 

The idea that science empowers the students to initiate a change for the 

improvement of various kinds of needs is very naive.  Undertaking studies in the 

sciences may provide the knowledge but applying that is quite another matter.  This 

involves issues of resources, political will, and commitment and so on.  Science can 

offer little help here. 
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2.2.1 Scientific Literacy 

Many authors have referred to ‘scientific literacy’.  Hodson (1998) has an 

excellent analysis of the literature and points useful ways forward.  Goodrum, 

Hackling  and Rennie (2001) argues that the main purpose of science education is to 

improve ‘scientific literacy’  and they seem to see this as having a deeper 

understanding of science concepts, the science processes, the role and impact of 

science on our lives and on the society.  Overall, the literature is often confused but 

there is a general view of what might constitute the main elements in ‘scientific 

literacy’. 

Hodson (1998) discusses this lack of clarity about the idea of ‘scientific 

literacy’ and comes down on a three dimensional model which can be represented 

visually.  

 

 

 
 
 
 
 

  
 

Figure 1.  Hodson model for scientific literacy 
 

This analysis is broadly accepted.  However, how to develop such literacy is largely 

unexplored territory.  It is usually asserted that undertaking studies in the sciences will 

achieve it but there is no evidence to support this. 

American Association for the Advancement of Science (1989) defined scientific 

literate person as: 

Doing Science 

Learning 
Science 

Scientific Literacy 
Learning about 

science 
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 One who is aware that science, mathematics and technology are 
interdependent human enterprises with strengths and limitations; 
understand key concepts and principles of science; is familiar with the 
natural world and recognizes both its diversity and unity; and uses 
scientific knowledge and scientific ways of thinking for individual and 
social purposes.  (American Association for the Advancement of Science, 
1989, p. 4) 

In comparison to scientific literacy, the Scottish Consultative Council on the 

Curriculum (1996) adopted a similar term known as ‘scientific capability’, which 

covers the following aspects: 

 Scientific curiosity- an enquiring habit of mind 

 Scientific competence- ability to investigate scientifically 

 Scientific understanding- understanding of scientific ideas and the way science 

works 

 Scientific creativity- ability to think and act creatively 

 Scientific sensitivity- critical awareness of the role of science in society, 

combined with a caring and responsible disposition 

Keeping in mind the above consideration, a scientifically capable person is one 

who “is not only knowledgeable and skilled but is also able to draw together and 

apply her/his resources of knowledge and skill, creativity and with sensitivity, in 

response to an issue, problem or phenomenon” (Scottish Consultative Council on the 

Curriculum, 1996, p. 9).    

2.3 AIMS AND OBJECTIVES IN SCIENCE EDUCATION 

Ediger (1999) has given three objectives in science education.  The first 

objective is related to the cognitive domain, which comprises the knowledge of ideas, 
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concepts and generalizations.  The second is the application of the received science 

knowledge for solving the problems confronted by the students in everyday life.  Last 

but not the least is the development of a positive attitude towards oneself, towards the 

science curriculum and towards the society.  However, the second objective has found 

little emphasis.  This can be seen from the fact that the school science or the college 

science is not capable of making the students solve their everyday problems.  In 

addition, science education has failed to produce a positive attitude in the students 

towards oneself, towards science curriculum and the society.  

Osborne (2000) mentioned that some other aims of science education are to 

stimulate a spirit of curiosity about the events happening around oneself.  The 

students must understand the major scientific concepts and their contribution to the 

present technological world.  Meanwhile, the students must understand the issues 

related to the development of science in such a way to provide directions for the 

betterment of the society.  

Bybee and DeBoer (1994) mentioned three goals of science education: 

i. To seek the knowledge of science 

ii. To learn the science processes 

iii. To apply the knowledge of science (p. 357). 

It can be seen that Bybee and DeBoer (1994) goals of science education comes 

very close the goals mentioned by Ediger (1999).  However, it is not clear what they 

mean by the science processes, which is highly debatable at present.  Meanwhile, the 

knowledge application is also something that must be made clearer as this approach is 

not viable.  
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Fensham (1994) commented that science education encompasses two broad 

categories: science for nurturing (relates to knowledge for improving the quality of 

life and environment) and science for making (relates to technological capability). 

In Pakistan, the 2006 science curriculum of Physics, Chemistry and Biology 

designed for grades IX and X mentioned the following aims of teaching science. 

i. Understanding the physical and the living world with a scientific mind 

ii. Knowledge of understanding the nature and the limitation imposed by the 

scientific method 

iii. Enabling the students to apply the knowledge of science to the everyday 

problems in a rational manner 

iv. Showing respect for rational thinking, scientific proofs, and intellectual 

honesty 

v. Developing the abilities of logical expressions in students whether orally or 

written 

vi. Enabling the students to work in team 

vii. The use of science equipments and science concepts in a responsible and wise 

manner 

However, the National science curriculum (2006) has a number of weaknesses.  

It is not clear what the document means by scientific mind.  This word is very vague 

and unclear.  Does it mean open mind, or critical judgement or something else?  One 

can think and wonder on the meaning of this term and such other terms like ‘scientific 

method’.  Meanwhile, enabling the students to apply the knowledge of science to 

everyday problem is a wishful thinking.  Research shows that it is not realistic.  

Moreover, respect for rational thinking and intellectual honesty is appropriate but the 
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nature of science does not focus on proof but relies on disapproves and the need is to 

show respect for this disapproval.  

Furthermore, the document stresses on the use of science equipments in a wise 

and responsible manner; but what does this statement actually mean?  Does it mean 

careful handling of the science equipments or something else?  This statement needs 

more clarification and explanation.  Similarly, the practical work is a neglected area in 

Pakistan.  The science laboratories lack science equipments and the students do not 

take interests in the lab work. 

2.4 SECONDARY EDUCATION 

Secondary education mostly corresponds to grade IX and X in Pakistan.  The 

education policy of 1970 mentioned two purposes of secondary education.  Firstly, the 

stage of secondary education is a terminal stage for most of the students.  The reason 

is that majority of students quit education after passing secondary stage.  Keeping this 

purpose in mind, the secondary education shall include a good foundation of science, 

technical and vocational knowledge so that the students who are not able to continue 

their education must have many opportunities for seeking a career.  

The second purpose of secondary education is to serve as a preparatory stage for 

those who wish to continue their studies at a higher level.  In this direction, secondary 

education shall provide a good base for higher education at the college and the 

university level.  Mohanty (2004) also referred to this stage as the time when the 

students can be effectively guided towards a career as future scientists. 
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2.5 TEACHING STRATEGY AND METHOD 

“Teaching strategy is a generalized plan for a lesson which includes structure, 

desired learner behaviour in terms of instruction and an outline of planned tactics 

necessary to implement the strategy” (Stones & Morris, 1992, p. 43). 

Teaching strategy is “the way a lesson is approached or the general plan that 

will be used to achieve a given set of objectives” (Colletter and Chiapiappett, 1989, p. 

333). 

 Teaching method is “a style of the presentation of content in classroom” 

(Sharma, 2004, p. 238).  

Teaching method is defined as “the formal structure of the sequence of acts 

commonly denoted by instruction” (Broudy, 1963, p. 34). 

2.5.1 Difference between teaching strategy and method 

Sharma (2004) has elaborated the following differences between teaching 

strategy and teaching method. 

Teaching method is based on the classical theory of organization whereas 

teaching strategy is based on modern theory of organization.  The main elements of 

teaching method are content and mode of presentation, while the main elements of 

teaching strategy are behavioural objective and learning condition.  The focus of 

teaching method is on the mastery of the subject matter while, the teaching strategy 

focuses on the achievement of learning objectives.  

However, the educationists refer to teaching strategy as an overall plan of how 

to teach a topic and achieve the desired goal.  While, the teaching method is the 

specific way of teaching in a class to meet the desired objectives.  In a nutshell, 
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method is a part of teaching strategy which is a whole. 

2.6 TYPES OF TEACHING STRATEGIES 

Colletter and Chiapiappett (1989) mentioned that teachers could plan a lesson in 

a variety of ways.  Some lessons focus on presentation of facts and information such 

as lecture strategy.  Some lessons emphasize on to show or illustrate some scientific 

law or principle to the students such as demonstration method.  Some lessons 

concentrate around some activity-oriented process such as discovery and inquiry 

strategies. 

Sharma (2004) has classified teaching strategies in to two types: 

Autocratic style: It is the traditional style of teaching.  It is focused on content and is a 

teacher-cantered teaching.  The students are passive and are mere the receiver of 

knowledge.  The emphasis is on the cognitive domain.  The cognitive domain (Bloom, 

1956) involves knowledge and the development of intellectual skills.  This includes 

the recall or recognition of specific facts, procedural patterns, and concepts that serve 

in the development of intellectual abilities and skills.  Some teaching strategies in the 

autocratic style are lecture method, lesson demonstration, programmed instruction. 

Permissive Style: It is based on the modern style of teaching.  This kind of teaching is 

learned-centered.  The students are active while the teacher is only the facilitator of 

knowledge.  The focus in this style of teaching is on the affective objectives rather 

than cognitive objectives. 
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2.6.1 Lecture Method 

  Collet and Chiapiappett (1989) termed lecture method as a teacher centered 

teaching method.  The teacher is the transmitter of knowledge and the students are the 

receiver of knowledge.  He may use various techniques to make his lecture interesting 

and meaningful.  The advantages of lecture method are that the teacher can teach a 

large number of students at the same time.  Secondly, this method is economical and 

the easiest way of teaching a subject.  Thirdly, this method is time saving and does not 

take time as in various activity oriented methods.  The limitations of this kind of 

method are that complete understanding and concept formation is not easily achieved.  

This method cannot be a substitute for laboratory work or fieldwork.  The method is 

also boring and lacks interest.   

2.6.2 Demonstration Method 

  Demonstration is the process of showing something to another person or 

group.  The teacher has the relevant teaching aids or equipment with him.  He shows 

the materials to the students and explains the functions and working of the material.  

The students observe the demonstration and understand the working.  The merits of 

this method are that less apparatus is needed because only the teacher is doing the 

experiment or showing something.  The method is also safe because the teacher can 

handle the apparatus with care.  It also bears a lower cost.  The demonstration also 

saves time and may clear some of the misconceptions and misunderstandings.  The 

method can create interest and develops a spirit of enquiry in the students.  The 

limitations of this method are that demonstration cannot be a substitute to practical 

work by the students.  The students observe the demonstration but their psychomotor 
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skills do not develop.  Learning by doing is thus lacking in this method.  The 

demonstration may not be equally visible and observable to all students.  However, 

some educationists view that there is no evidence that demonstration does not develop 

psychomotor skills.  Demonstration may be sometime helpful than actually 

performing practical as the students may not perform the practical in proper manner. 

2.6.3 Discussion Method 

In discussion method, there is a free exchange of ideas and information among 

the participants on a specific topic.  Colletter and Chiapiappett (1989) are of the view 

that discussion may be led by the teacher or by the student.  In teacher led discussion, 

the main role is played by the teacher.  He selects the student who wishes to speak on 

the topic.  He also ensures that the discussion is focused around the topic.  In case of 

any irrelevant statement, the teacher intervenes and stops further progression with 

courtesy.  In student led discussion, the student leading the discussion should be a 

leader who enjoys the respect of the majority of the class.  The selection of the topic is 

very important.  The teacher ensures the smooth running of the discussion activity.  

Small group discussion is better than class discussion.   

However, the above view is very superficial and is not supported by evidence.  

It may be the expert opinion of Colletter and Chiapiappett and not more than that.  It 

is not true that ‘small group discussion is better than class discussion’.  This might be 

true or not.  Groups do have some huge advantages.  They allow higher levels of 

participation.  They may allow greater freedom and less fear of making a mistake.  It 

also allows for diversity opinions and makes the class aware about a variety of options 

and concepts. 
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The discussion facilitates cognitive and affective objectives in the students.  The 

students express their own feelings and ideas and get an opportunity to clarify them.  

The spirit of enquiry is also promoted by discussion.  The students understand various 

societal issues and problems through exchange of information and ideas.  They 

become informed citizens.  The students also develop mutual respect towards others 

opinion. 

2.6.4 Inquiry Approach 

Colletter and Chiapiappett (1989) defined Inquiry as the process of searching 

for relevant information and knowledge.  It focuses on observing the nature, analysing 

facts, manipulating variables, reading materials, class discussion, survey etc.  The new 

knowledge discovered is more meaningful than the knowledge presented by others.   

Hodson (1998) noted that inquiry approach helps the students in three kinds of 

learning.  Firstly is the enhanced conceptual understanding of the material taught 

through inquiry.  Second is the enhanced procedural knowledge related to 

observation, experiment and theory.  Lastly, the enhanced investigative expertise 

developing the ability to report and debate the findings. 

The teacher can also guide the students through relevant questions.  The 

questions shall not directly answer the problem rather; it should provide opportunities 

for thinking and analysing.  A hypothesis may be formed that may provide tentative 

solution to the problem at hand.  Necessary data may be collected through various 

means.  The teacher should monitor the students’ performance and should ensure that 

the students do not divert from the main topic.  The data collected is put to statistical 

analysis and acceptable conclusions are drawn.  Inquiry approach develops students 
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mental faculties, creates spirit of curiosity and investigation.  The students are actively 

involved in this kind of teaching.  The approach also helps in developing sense of 

responsibility and social communication.  The students come to know how to learn, 

discover new knowledge, organize facts and draw conclusions from them.   

Regarding inquiry, there are two schools of thought.  Those who advocate 

minimal guidance and those who support direct instructional guidance.  The supporter 

of the first school of thought believes that people learn best in an unguided or 

minimally guided environment.  This refers to an environment in which the learners 

must discover or construct the required information themselves, rather than being 

provided with the information to proceed.  This belief is supported by Bruner, 1961; 

Papert, 1980; Steffe & Gale, 1995.  

The second school of thought believe in direct instructional guidance.  Direct 

instructional guidance is defined as providing information to the learners that fully 

explains the concepts and procedures that students are required to learn as well as the 

learning strategies.  Learning, in turn, is defined as a change in long-term memory.  

According to Kirschner, Sweller & Clark, (2006), the supporters of the second 

school of thought suggest that novice learners shall not be left to wander around for 

the required information.  They should be provided with direct instructional guidance 

on the concepts and procedures required by a particular discipline and should not be 

left to discover those procedures by themselves.  This view is shared by Cronbach & 

Snow, 1977; Klahr & Nigam, 2004; Mayer, 2004; Shulman & Keisler, 1966; Sweller, 

2003. 

Kirschner et al (2006) discussed that the minimally guided approach has various 

names.  This include discovery learning (Anthony, 1973; Bruner, 1961); problem-

based learning (Barrows & Tamblyn, 1980; Schmidt, 1983), inquiry learning (Papert, 
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1980; Rutherford, 1964), experiential learning (Boud, Keogh, & Walker, 1985; Kolb 

& Fry, 1975), and constructivist learning (Jonassen, 1991; Steffe & Gale, 1995). 

The advocates of this approach believe that direct instructional guidance that 

provides information to the learner directly interferes with the natural processes by 

which learners may gain the required information through his experience and learning 

style.   

Bernstein, Penner, Clarke, Roy & Wickens  (1992) mentioned that large 

amounts of guidance may produce very good performance during initial practice, but 

too much guidance may impair the later performance.  This makes them dependent 

and hinders creativity.   

The strong supporters of the minimal guidance are the constructivists (e.g. 

Steffe & Gale, 1995).  According to them, knowledge is constructed by the learners 

through their observations and other means.  Thus, they need to have the opportunity 

to construct the knowledge themselves with minimal information.  Moreover, learning 

is idiosyncratic and personal.  A common instructional format or strategies are thus 

ineffective. 

 However, the followers of direct guidance strongly criticize the constructivists.  

Brown and Campione (1994) concluded that when students learn science in 

classrooms with pure-discovery methods and minimal feedback, they often become 

lost and frustrated and their confusion can lead to misconceptions.  Similarly, Carlson, 

Lundy, & Schneider (1992) and Schauble (1990) found that false starts are common 

in such minimal guided learning situations thus; unguided discovery is most often 

inefficient.  

 Moreno (2004) concluded that there is a growing body of research showing that 

students learn more deeply from strongly guided learning than from discovery.  
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Tuovinen and Sweller (1999) showed that exploration practice (a discovery technique 

that is unguided) caused a much larger cognitive load and led to poorer learning.  The 

worked-example effect, which is based on cognitive load theory, occurs when learners 

required to solve problems perform worse on subsequent test problems than learners 

who study the equivalent worked examples.  The worked examples help in reducing 

the load on working memory because it gives direction to thinking and limit the 

search towards a specific dimension.  

In a nut shell, minimal guidance will not work for novice or intermediate 

learners.  Even for students who have good background knowledge, the direct 

instructional guidance will be fast and more effective.  While, the minimal guided 

instruction may result in wastage of energy, time, resources and above all may result 

in frustration and disorganized knowledge (Kirschner et al, 2006). 

2.6.4.1 State of Inquiry teaching in Pakistan 

Tahir (2011) found that the science teachers do not exercise inquiry teaching 

under normal classroom teaching.  The reason is that the in-service teachers’ training 

is poor and the science teachers do not know how to teach with modern teaching 

methods in Pakistan.  The Ministry of Education, Pakistan is working seriously for 

promoting inquiry based teaching in schools.  The nature, scope and importance of 

inquiry-based teaching are best described in the document of new National 

Curriculum for General Science from grades IV to VIII (Govt. of Pakistan, 2006).  

The document stressed that there shall be a shift from traditional teaching to inquiry-

based.  

Regarding the state of inquiry teaching in Pakistan, Nazir (2006) found that 

inquiry-based teaching at middle level improved student’s performance.  Khan (2004) 
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also found a similar result.  Ali (2007) observed that students of the elementary level 

improved significantly when exposed to inquiry approach.  However, Khan and Iqbal 

(2011) found that scientific skills and its components like observing, manipulating, 

classifying, drawing, measuring and communicating can be developed in students at 

secondary level through inquiry teaching method as well as traditional teaching 

method but inquiry teaching method was more effective. 

  The Ministry of Education, Pakistan requested Japan for technical assistance.  

In this regard, the Japan International Cooperation Agency (JICA) is working with the 

National Institute of Science and Technical Education (NISTE) for promotion of 

science education.  This project is named as Student-Centered Inquiry Based (SCIB).  

 The JICA Expert Team is working in close collaboration with NISTE, Federal 

Directorate of Education (FDE) as well as the four provinces of Pakistan.  The project 

is going very good and is highly appreciated by teachers and science educationists.  

The need is to mould this approach in accordance with our textbooks and examination 

system.  Meanwhile, the SCIB teachers’ training model may be included in the 

curriculum of pre-service teacher training institutions which may help in promoting 

inquiry based teaching at school level in Pakistan. 

2.6.5 Problem Solving 

A problem exists "whenever there is a gap between where you are now and 

where you want to be, and you don’t know how to find a way to cross that gap" 

(Hayes, 1981, p. 28). 

Johnstone (1993) identified three elements in every problem.  These are things 

we know, a goal to be reached, and a method or strategy to get there.  
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Problem solving involves four skills.  These are understanding, doing, thinking 

skills and evaluating.  Any of these or all the four may be used in problem solving.  

However, Higgins (1994) reported that problem solving which was earlier 

regarded as a rational effort also includes creativity.  He highlighted eight basic stages 

of creative problem solving which are given below:  

i. Analyzing the environment both internally and externally and looking for 

problems or signals of problems 

ii. Recognizing a problem that exists or that may like to arise in future 

iii. Identification of the problem 

iv. Making assumptions 

v. Searching for alternatives 

vi. Choosing from the given alternatives 

vii. implementing the chosen solution 

viii. Control and evaluating result 

Mbajiorgu and Reid (2006 b) mentioned that the above stages can be followed 

by Novice as well as experts.  However, the problem solving by expert is different 

from the problem solving by novice.  The reason for this change is the extent of 

knowledge possessed by experts as compared to novice.  The experts are better 

problem solvers than novice because of possessing the specific knowledge which 

enable them to ignore irrelevant material and search for the desired goal.  The novices 

commonly use sensorial or surface features in analysis whereas experts use causal 

relations, functional relations, and internal consistency in problem solving. 

In the views of Reid & Yang (2002),  problem solving is a positive activity and 

the students’ attitude is more favourable towards it.  However, the previous 

knowledge has an important role in problem solving by students.  
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2.7 THEORETICAL & PRACTICAL ASPECT OF SCIENCE 
EDUCATION 

Meyers & Jones (1993) referred to two broad areas of learning in science; one 

refers to learning by means of reading, listening, discussing and writing, and the 

second refers to learning by doing, the practical component of teaching.  However, 

Osborne (2000) noted that the emphasis on practical component has declined so far.  

There are certain reasons for this.  Firstly, the practical assessments are expensive as 

compared to written assessments.  Secondly, the score of written test and practical 

component have high correlation.  Thus, the practical assessment can be replaced by 

written assessment.  Lastly, the science teachers give more emphasis on the written 

tests so that their students can get good marks in the examination. 

However, Leach and Paulsen (1999) concluded that the fact remains that 

science learning cannot be complimented without the practical component.  It was 

found that the people like and retain those experiences which they learnt by doing, 

through presentation or some group project.  Science teacher has a vital role in this 

regard.  A teacher, who is more caring towards his students, offer respect to them and 

cater to their learning needs is successful in motivating his students towards 

experiential learning.  In case the teacher is not capable of creating interests in his 

teaching, is poor in classroom management and has a disagreeable personality; the 

consequences are then the opposite with a declining interest for science subjects. 

Moreover, Leach & Paulsen (1999) highlighted that experimental work makes 

the knowledge of science to be tangible and real, it allows the student to explore and 

to ask questions; it allows students the time to think about various phenomena and 

thus generate questions.  In the end, it may give the students an insight into how a 
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science asks questions and seeks answers to them.  The unique thing about the 

sciences is that they gain their insights by asking questions of nature and by using 

experiments.  With these aims in mind, the experimental and the classroom learning 

need each other.  The experimental is an integral part of the whole learning process 

2.7.1 Multiple Approach in Science Education 

Najike (2004) discussed that the developing countries are facing diverse nature 

of problems in science education.  Some of these problems are teacher centred 

learning, undue emphasis on rote memory and fewer opportunities for understanding 

the science content.  The students do not come to school for some kind of 

motivational learning.  Their aim is to pass examination and get a degree.  Activity 

based teaching is rarely done and the teachers mostly use the traditional lecture 

method. 

The use of different teaching strategies in science has a positive effect if they 

are students-centred.  Some of the new teaching methods include cooperative learning 

(Johnson et al, 1993), do-talk-record (Brissedden, 1988) and problem solving (Polya, 

1957).  When the teacher tries out new methods of teaching, the students become 

more self-reliant and aim at problem solving themselves (Halai & McNicholl, 2004). 

However, the students learn better in a socially interactive environment.  The 

teacher has to rely on his critical judgment to make good use of such an environment 

(Baig & Halai, 2006). 

Blosser & Helgeson (1990) while elaborating on science education noted that 

the teaching of science has undergone several changes at present.  The first emphasis 

is that the students shall be actively involved in doing science.  By actively engaged in 
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the doing of science will make the students better understand the nature of science.  

However, this confuses mental activity with practical activity.  Genuine understanding 

occurs when new ideas are linked correctly to the matrix of ideas held in long term 

memory.  This requires a process by which there is mental interaction, all involving 

the working memory.  This is nothing to do with practical work.  The second 

emphasis in science education is on the understanding of the society and problem 

solving.  The students are now empowered to think critically on various sciences 

related issues and how they can affect the society.  The students are also educated in 

problem solving skills.  The authors here are confusing two quite separate ideas.  

Seeing science in its relationship with society is one issue while, problem solving is a 

totally separate area.  Both of these statements are wild assertions.  They do not state 

how this might happen.  They imply that it will happen.  It is simply not true.  The 

first holds some possibilities.  The idea of problem solving skills suggests that they 

believe that such skills exist.  They do not and they cannot.  The third emphasis is on 

collaborative learning and information sharing in science.  The competition in science 

is now replaced by interactive learning and discussions not only in the class but also 

at the national level.  This raises a huge issue - collaborative and competitive learning.  

There is a place for both and both are useful.  Much of the time, the former is the key.  

However, the latter can generate some quite amazing and positive outcomes.   

The 2006 curricula of Physics, Chemistry and Biology in Pakistan emphasized a 

shift from the traditional way of teaching and urged the use of modern teaching 

methods.  It suggested that passive teaching and learning should be replaced by an 

interactive and lively atmosphere.  The students must be involved using interactive 

techniques such as seminars, workshops, tutorials, study circles, presentations, case 

studies, investigating studies, project methods etc. 
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The teachers shall discourage learning by memorization.  It shall be replaced by 

understanding in an organized manner.  In order to make the learning of science 

interesting and effective, the teacher shall make use of discussion and demonstration.  

Meanwhile, the development of psychomotor skills is also very important.  For this 

purpose, the students shall be provided opportunity for conducting experiments and 

manipulating science equipments.  Hands on experiment will make the learning 

process more interesting and purposeful. 

Tahir and I. Ullah (2006) found that there is enough room in the national 

curriculum 2006 for connecting majority of the concepts with science, technology and 

the society.  The new curriculum is adequate in terms of content selection and 

inclusion of investigating skills.  However, the textbooks need some changes.  These 

changes include: connections and linkages among different concepts, strengthening 

the activities, enrichment in experiments and establishing a mechanism for continuous 

student’s assessment.  
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Figure 2.  Teaching Strategies in a Science Classroom 

Source: National Curriculum for Physics for grade IX & X (2006), Ministry of Education, 
Government of Pakistan. 

 

2.8 ASSESSMENT 

According to Heffernan & Reid (nd), assessment is the process of gathering, 

interpreting and using evidence to make judgements about the achievements of 

students in learning.  It is related to asking four questions.  These are why, what, 

whom and how. 
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Figure 3.  Assessment Scope (Heffernan & Reid) 
 

The teachers must know why they are assessing, what are being assessed, how 

to assess and for whom to assess.  

The purposes of assessment according to Heffernan & Reid (n.d.) are given below: 

 It tells the teachers whether the students have learned the required concepts or 

not 

 It provides a feedback to teacher about his teaching performance 

 It directs the future learning of the students 

 It helps in selection of students for various tasks, grouping, profession, fields 

etc. 

 Assessment result provides a basis for certification to the students 

 Assessment helps in monitoring the students as well as teachers work.  

Besides, it also ensures proper accountability of the learner and the teachers.   

It should be kept in mind that assessment designed for one purpose may not be 

helpful if used for another purpose and thus may give misleading result.  For 
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example, an assessment that is designed for selection purpose may not be 

adequate for assessing the performance of a teacher or a department. 

The result of assessment is of interest to many audiences.  These include: 

 The learners 

 The parents 

 The school/institution 

 The employer 

 The college and universities.   

Mbajiorgu and Reid (2006 a) found that there are newer techniques of assessment 

at present which include concept mapping, structural communication grids, portfolios, 

V-diagrams, structured interviews, interactive protocols, image-based tests, 

observation, portfolios, and computer based assessment.  The most widely used 

technique is the concept mapping technique.  The effectiveness of an assessment 

technique depends upon the particular purpose for which it is used.  Multiple choice 

assessment technique is not favoured because it discourages open mindedness and 

critical thinking. 

2.8.1 Kinds of Assessment 

There are two types of assessment: Summative and Formative 
 
 
 Summative Assessment 
 

 Gronlund (1985) is of the view that this kind of assessment is taken at the end 

of a program or instruction.  The purpose of this evaluation is to determine whether 

the instructional objectives have been achieved or not.  

This type of assessment occurs at the end of an educational program or 
instruction.  It provides useful information about the completed program 
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and helps the personnel in deciding whether the program was successful or 
not and whether the program should be continued in the future or some 
modification is needed. (Khawaja, 2001, p. 43) 

This kind of assessment seeks to find out the extent to which the learner has 

achieved the outcomes for the unit or course.  This may give the learner a reward or 

even an award certificate.  Thus, this kind of assessment is focused on the final 

product. 

 
Formative Assessment 
 
  Assessment can also be used pinpoint strengths and weakness in the learning 

process.  It can direct future learning and suggest what the learner needs to do to make 

progress.  It does not lead to any certification.  Indeed, it may give no mark or grade.  

This assessment thus tends to focus more on the processes of learning and not just the 

final product.  

Gronlund (1985) expressed that this type of assessment helps in forming 

judgement about a program while it is running.  The purpose is to find the strength 

and weakness in an educational program while it is in the implementing process.  The 

success or failures in a program are monitored and the feedback of the teachers, 

students and other stakeholders are taken into account.  The information gathered is 

then used to form a decision about the worth of the program, which may then be 

approved, modified or discarded accordingly.   

Khawaja (2001) has similar views that it is the judgement made during the 

running or development of a program with the purpose of improving or modifying the 

program before it is completed.  It is a source of feedback to the teacher as well as to 

the students.  It helps the students and teachers to meet effectively the educational 

objectives.   
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2.9 MONITORING 

Khawaja (2001) elaborating on the concept of monitoring says that whenever, 

a program or educational activity is in the implementing stage; there is a need to keep 

a vigilant eye on the program to ensure the smooth functioning of the program and the 

attainment of educational objectives.  In this context, monitoring is a part of good 

managerial system.  The objectives of monitoring are: 

i. To ensure proper controlling of the organizational structure 

ii. To identify problems and drawbacks in the running program 

iii. To gather necessary information about a running educational activity 

iv. To suggest remedial measures for the problems in the implementing stage 

v. To ensure uniformity and harmony and remove any bottlenecks and friction in 

the educational activities 

vi. To achieve educational objectives with least cost and energy.   

However, it is not necessary that monitoring be done only during the program 

implementation stage.  Monitoring is a comprehensive activity, which can be carried 

during the implementation stage and even after its completion.  The objective is to 

ensure the smooth and efficient working of the program.  It should not be fault 

detecting rather the purpose should be providing guidance and assistance.  Monitoring 

should not focus on what to inspect rather, it should try to solve problems with 

teamwork.  

2.10 APPLICATION OF TECHNOLOGY IN EDUCATION 

Improvement in technology has also influenced the teaching learning process.  

The educators are using variety of technological tools to enhance teaching and 
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learning process such as the use of electronic board, overhead projector, computer 

assisted instruction, television, etc.  Thus, it is imperative to look at the application of 

technology in education. 

 It is currently agreed that the pre-service teachers training has not met the 

challenges of the developing school curricula.  The consensus is that the pre-service 

teachers training program shall be reformed and revised.  Improvement in teachers 

training can be accelerated through first training a few master teachers who will then 

train other teachers in their respective fields (UNESCO, 1976).  However, this is a 

very bold statement made by UNESCO.  There is a need to know in how many 

countries is the pre-service teachers training failed in meeting the challenges and how 

was it proved that such thing is happening.  It may have happened in some countries 

but not in all.  This may be the opinion of the report writers but is not supported by 

evidence.  Moreover, producing master trainers may be one of the options for 

improving teachers’ quality but is not the sole factor.  

Based on the above strategy, about 75,000 teachers are trained under Intel 

Teach to the Future Generation in the use of computer and web resources for 

educational purpose in Pakistan alone.  This initiative will improve the quality of 

teaching due to the integration of technology and teaching (Shah, 2004). 

 However, there is no evidence that such training will improve the quality of 

teaching.  Are the teachers being trained are exercising the knowledge they have 

sought in the training?  Are the objectives of the training fulfilled?  What are the 

outcomes of such training is also not evident in Pakistan. 

The use of internet in teaching has increased tremendously at the present.  The 

students at all levels are using the web resources to get updated and detailed 
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information about any problem they encounter in their studies.  However, the use of 

internet is a debatable issue.  It can generate a number of controversies.  It has 

changed the way one can acquire knowledge.  The students with the help of pressing a 

number of keys can be taken to anywhere not required.  How will the students know 

what they are reading is actually right.  No one monitors the internet.  For example, 

the Wikipedia approach allows self-correction and evidence shows that this kind of 

continual peer review using groups is remarkably good at eliminating errors.  

Nonetheless, most internets sites are not peer reviewed and such sites just send out 

nonsense!  How can the school student know?  Can we develop the skills to be able to 

know?  The sciences are, by nature, highly conceptual at early stages of learning.  

Grasping concepts often needs the interplay of the more mature mind with the learner 

mind.  The internet does not allow this, yet.   

The teachers’ use of computer in the education is commendable.  The science 

teachers are using computer technology and multimedia effects to make their teaching 

more effective and purposeful.  The use of Computer simulations by the science 

teachers is on the increase.  The simulations are easily available, less costly and safer 

to deal with.  The use of computer-assisted instruction has greatly improved the 

learning performance.  However, this learning is assisted and supervised by the 

science teachers to allow for the reliability of information at school level 

2.11 TRENDS IN SCIENCE EDUCATION 

 The world at present is changing very fast.  The human society also makes 

certain adjustment as it encounters the change.  Science education too is experiencing 
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a change in its nature as well as scope.  Some of the trends in science education are 

discussed as below. 

2.11.1 Declining trends in science education 

The Organization for Economic Cooperation and Development (OECD), 2006 

have found that although the number of students opting for science is on the increase 

but the relative proportion of students in science is on the decline as compared to the 

non-science subjects.  The OECD formed a working group in 2003 in order to find the 

declining interest in science subjects.  The group discovered that the content of 

science is dry and is not appealing to the students.  Besides, the teaching in science is 

also poor which makes the students averse to choosing science related career.  

Another reason is the growing number of female students.  The female students are 

not much inclined towards science related career.  The reason is that they have no role 

model in the field.  Moreover, they are not encouraged by their families, teachers and 

career advisors to choose science related career (OECD report, 2006). 

However, the report of OECD cannot be generalized to all the countries.  The 

report covers a few countries.  Even within the OECD area, there are vast variations.  

If we take the example of Scotland; biology, chemistry and physics are the three 

MOST popular subjects at the upper stages of secondary education (the examinations 

which give entry to Higher Education) and have been so, in the case of chemistry and 

physics, for at least 45 years.  University classes in all three sciences (and 

mathematics) are full of well-qualified students.  The balance of boys-girls taking the 

sciences overall at upper school and university is about 50:50 although, in school 

physics, it is about 66:33, and, in biology, about 33:66.   
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Manicom (2002) found that the reasons why the girls do not opt for science 

related career are that firstly, the girls regard science subjects as dry, hard, objective 

and a competitive subject.  They think that science subjects have no imagination and 

creativity.  Secondly, the female students regard themselves as less capable of 

learning science and arithmetic subjects.  However, these may be the opinion of 

Manicom but is not supported by fact.  It seems very subjective to regard science 

subjects as dry and hard.  Will the majority of science students or a science expert 

share the same opinion?  Will a science student agree that science subjects have no 

creativity or imagination?  Moreover, Reid and Skryabina (2002) observed that 

physics is not less attractive to girls but that their interests are in different areas.  

However, if the interests of both boys and girls are balanced in a curriculum, both 

genders will have same attitude towards physics.  Though, the social stereotyping may 

have a negative impact on girls. 

 Osborne and Collins (2001) while referring to the declining trends found that 

the over-loaded syllabus, lack of interesting science content, fragmenting nature of 

science subjects with little integration and the lack of creative expression in science 

are some of the contributing factor towards this trends.  However, Osborne and 

Collins are well-reputed scholars but they are referring to England here and not other 

countries. 

Dobson (2006) has also elaborated on the same issue and concluded that the 

declining enrolment in science is a global phenomenon.  He showed that the same 

trends exist in countries like Australia and United Kingdom.  Some of the reasons for 

these declining trends are given below: 

i. Some of the non-science subjects have become more popular than the science 
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subjects have and have thus attracted a large proportion of students. 

ii. The increases participation of female students in education that have less 

inclination towards science subjects 

iii. The growing number of science students from other countries.  These foreign 

students take admission in non-science subjects.  The percentage of these 

overseas students has increased from 4.8% to 16.6% between 1989 and 2002 

in Australia. 

iv. The non-science subjects have comparatively low fees and costs than the 

science subjects.  

Though, Dobson has presented some good reasons attributing for the decline in 

science however, there are a few criticisms.  Firstly, he gave the example of Australia 

and United Kingdom, but by United Kingdom, he actually means ‘England’ because 

Scotland has a reverse trend.  Secondly, he referred to the popularity of non-science 

subjects; but this in no way implies that the science subjects have declined in 

popularity.  Thirdly, the report is discussing higher education and has neglected the 

secondary education, which provides a base to higher education. 

Goodrum et al. (2001) have also arrived at the same findings and conclusions.  

However, their findings are also limited to Australia and a few countries and cannot 

be applied to our country or elsewhere. 

2.11.2 Reversing the declining trends in science education 

In order to reverse the declining enrolment trends in science education, the 

OECD report (2006) suggested the following measures. 
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i. Improving interaction among all the stakeholders such as educationists, 

businesspersons, scientists etc.  However, there is absolutely no evidence that 

such interaction can improve the declining trend.  Such interaction may result in 

wastage of time and resources.  

ii. Improving teachers’ training.  However, it is not mentioned how it can be 

improved?  Does it mean that the present teachers training programs are 

inadequate?  Is there any evidence that such training will make much 

difference?  It is just putting the blame on teachers that they are responsible for 

the declining trend without any evidence, which is unjustifiable.   

iii. Providing resources for science activities in classrooms.  This might be helpful 

however, it is not clear who will pay for these resources and how? 

iv. Updating science content and making it more interesting and utility based.  

However, there is no evidence that updating the curriculum may reverse the 

declining trend.  Moreover, making the curriculum interesting may attract the 

students towards science subjects but how to make it interesting is another 

debatable issue.  

v. Promoting female participation in science by eliminating gender bias and 

providing equal opportunities to all without any prejudice or discrimination.  It 

is a useful aspiration but it is not as simple as that.  How to promote female 

participation in science?  Is it so simple to eliminate gender bias?  How equal 

opportunities can be provided and also ensured justifiable and honest 

distribution? 

Goodrum et al. (2001) stated that the declining enrolment in science can be 

prevented by removing the students’ misconception about science as a hard and dry 
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subject.  This misconception can be removed by involving the students more in the 

science related activities.  Learning by doing will help a lot in this direction.  

However, some science educationists are critical about this point.  They believe that 

science content is really hard because we are trying to teach the wrong science at the 

wrong age.  Curriculum planners are at fault.  According to them, activity will make 

no difference if the content taught does not suit the mental level of the students.  

However, they have their own perception about the curriculum, which may not be true 

for other countries.  Indeed, learning by doing will make the difference and may 

integrate the knowledge with the real world of application. 

Secondly, the use of modern teaching methodologies by the science teachers 

will also be helpful in making science simple and interesting.  The science teachers 

should make use of multimedia and computer technology in their instruction.  

Although, some educationists are of the view that the use of modern teaching 

methodologies will make the situation even worse but, it may not be true always.  The 

use of new technologies has a positive impact on students’ performance and the 

students like the use of computer and multimedia as supported by the research of 

Tabassum (2004) and Mehmood (2004). 

  Meanwhile, the teachers’ training program also needs to be improved.  The 

teachers’ education program shall focus on teaching philosophy as well as pedagogy.  

In-service teachers training should also be conducted to provide an opportunity for 

learning the modern instructional technology and development in the science fields.  

However, this recommendation is not justifiable.  It is akin to blaming the teachers 

and the teachers training institutions for low enrolment in science subjects.  It is not 

the source of the problem.  It is not the teachers’ fault if there is an inappropriate 
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curriculum, lack of resources, bad textbooks and inappropriate mode of assessment.  

Similarly, is the case of in-service teachers training.  Providing in-service training and 

refresher courses may help the teachers improve his teaching methodology but, it is 

not evident whether it will increase the students’ enrolment in science subjects. 

2.12 SCIENCE EDUCATION IN DIFFERENT COUNTRIES 

Science education has assumed a vital role in the educational system of all 

countries.  Flegg (1981) mentioned one of the problems in science education is that 

science, in many countries, is not taught as a core subject at the elementary level.  

Thus, the amount of time allocated to science related activities is very less.  In the 

USA, less than half of the students get one full year of science instruction during the 

first six years of schooling.  Flegg argues that the child fails to develop an interest in 

science because they are not taught enough science.  This is a highly serious 

argument.  Looking at many countries, the introduction of science into primary 

schools started in the 1970s and 1980s and the fall in popularity in the sciences soon 

followed.  Could one have caused the other?  It is far more likely that the science that 

is taught at primary stages is the wrong science and the curriculum is inappropriate.  

The reason may be its emphasis on factual information and the lack of appropriate 

activities.  

The elementary school teachers also admit that they are not prepared well to 

teach science subjects to their students.  They view that the science education they are 

providing is not satisfying.  In Scotland, the work of Harlen and Holroyd (1999) 

shows the problem when well committed and motivated teachers were asked to teach 

outside their area of competence. 
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Before looking in some detail at the situation in Pakistan, it is useful to look at 

science education provision in some other countries. 

2.12.1 Science Education in India 

The education commission of 1964 proposed a 5+3+2 education system.  The 

first five years comprised of primary education followed by three years upper primary 

education.  The last two years comprise of secondary education.  Science and 

mathematics are compulsory during the first 10 years of schooling.  During the lower 

primary classes, the emphasis is on the environmental science and Roman alphabet.  

In the upper primary classes, the focus is on the cognitive domain and the ability to 

think rationally and conclude generalizations.  For the teaching of science, a science 

corner is reserved in the lower primary and a lab cum lecture room in the upper 

primary schools. 

In the secondary classes, the students either take physics, chemistry, and 

biology or take a single integrated science.  In the lower primary schools, 15% of the 

total time is allocated to the teaching of science.  In the upper primary schools, this 

time is 12% and in secondary grades, 13% is reserved for teaching of science (Rajput 

and Srivatava, 2001). 

The National Curriculum for Primary and Secondary Education, A Framework- 

1985 developed by the National Council of Educational Research and Training 

(NCERT) mentioned that science education shall develop the cognitive, affective and 

psychomotor skills in the students.  Besides, it shall inculcate spirit of enquiry, 

objectivity, creativity and critical thinking in the students (Mohanty, 2004). 

Rajput and Srivastava (2001) mentioned the following problems of science 

education in India.  Firstly, the science curriculum is very lengthy and overloaded.  
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Secondly, the quality of science teachers’ preparation is not good.  Meanwhile, the in-

service teachers training program is not fully extended to a large number of teachers.  

Thirdly, the mode of assessment in science education is inappropriate and unreliable.  

Meanwhile, the assessment in practical is not given due weightage and is a neglected 

area. 

In order to improve science education in India, the government has undertaken 

the following measures. 

i. The government is providing 100% assistance to the schools in states and union 

territories for upgrading science lab, purchasing science related apparatus, 

provision of science teaching kits and library facilities. 

ii. Revising and improving science curricula from lower primary to secondary level. 

iii. Using various innovative programs and activities to make the learning of science 

interesting and easy to understand. 

iv. Encouraging the use of computer for education purpose, a project called 

Computer Literacy and Studies in Schools (CLASS) was started since 1984-85.  

The purpose is to make the students understand the working of computer and to 

use it for seeking information related to education. 

v. The organization of science debates, science fairs, science exhibitions, science 

museums, science essays etc. for popularization of sciences (Rajput and 

Srivastava, 2001). 

2.12.2 Science Education in United Kingdom and Scotland 

Science education is compulsory in England from age 5 to 16.  The curriculum 

for science is mentioned in a document entitled “Science National Curriculum”.  

There are four key stages in science education.  
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Stage 1 is for students having age 5-7 and stage two is for age 7-11.  Both these 

stages are delivered in the Primary schools.  On the average, one hour a week of the 

curriculum time is spent on science education.  This is exclusive of the one-hour 

compulsory teaching of literacy in which the science books may be used.  The other 

two stages are taught at secondary level.  The allocated time for stage three is 12-15% 

and for stage four is 18-20% of the curriculum time.  Technology is not included with 

science but is taught as a separate subject (Osborne, 2000). 

According to Teaching and Learning Research Program (2006), presently, 

England is facing a major problem of a declining enrolment in science education 

programs.  Very few students opt for science related subjects after it ceases to be 

compulsory.  Some of the science programs in the colleges have been closed or near 

closure.  The number of females choosing science related career is even more 

alarming.  Consequently, there is a great shortage of well-qualified and enthusiastic 

science teachers.  The students in schools also have a poor experience of science 

education.  Furthermore, is the problem of failure to assess the practical skills 

probably because it is expensive (Osborne, 2000). 

In Scotland, there is no national curriculum and a new curriculum initiative 

entitled ‘Curriculum for Excellence’ is steadily working up the system, having 

reached school students aged 12 in 2010.  Teachers are given much more freedom 

when compared to England.   

Science is taught at primary stages (up to age 12).  Secondary education starts at 

age 12 and, in many schools, science is integrated in the first two years.  In others, it 

is taught as three separate subjects.  All school students are expected to take one or 

more of the science subjects from age 14-16 but many take two or three.  Biology, 
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Chemistry and Physics are offered as separate subjects.  At age 16, school students 

have an almost free choice of subjects but many opt for the sciences.  All secondary 

schools are comprehensive (taking all school students from the area) and offering 

courses from age 12 to age 18.  University degrees, like most of Europe except 

England, last for four years. 

The teaching profession in Scotland is controlled by a General Teaching 

Council, which holds considerable power.  It registers people as teachers and can de-

register them if they are not good enough.  It is illegal to teach unless registered.  It 

sets the standards for qualifications.  Thus, no one can be asked to teach a subject 

unless they are registered to do so and that requires strict qualifications.  There is no 

shortage of teachers in any discipline at any level.  Indeed, there is often a surplus.  

This means that biology is taught only by those qualified in biology, chemistry is 

taught only by those qualified in chemistry, and physics is taught only by those 

qualified in physics. 

The numbers opting for the sciences and mathematics are high.  At the 

university entry examination, English is compulsory but mathematics and the three 

sciences are by far the most popular subjects after that.  The numbers applying to 

university for science related subjects is also extremely high.  One problem is the lack 

of jobs afterwards and some have to move to England, the USA or Europe for top-

level employment.  It is impossible to compare standards across countries but the 

quality of Scottish students in the sciences and mathematics tends to be rated very 

highly elsewhere. 
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2.12.3 Science Education in China 

The education system in China can be divided into four categories: primary 

education, secondary education, higher education and adult education.  It is important 

to keep in mind that China has a Compulsory Education Law, which went into effect 

on July 1, 1986.  This law calls for each child to have nine years of formal education.  

To meet this requirement, a child will attend either five years of elementary 

education, followed by four years of junior middle school, or six years of elementary 

education, followed by three years of junior middle school.  The second system or 

6+3 system is the more common.  

The secondary education is divided into two streams: regular secondary 

education, and vocational and technical secondary education.  Regular secondary 

education consists of junior middle school and senior middle school.  Junior middle 

school will involve either three or four years of schooling, depending on the system 

(6+3 versus 5+4).  The academic year for junior middle school consists of 39 weeks 

of instruction, with one week in reserve.  The academic year for senior middle school 

is made up of 40 weeks of instruction, with one to two weeks in reserve.   

Muju and Enshan (2001) expressed that China followed the science curriculum 

of the former Soviet Union in the early fifties.  However, soon it formulated science 

curricula that suited to its national and local needs and priorities.  Since then, the 

science education developed at a faster rate in the country.  Nevertheless, some of the 

problems of the country in the area of science education are given below: 

i. The curricula is heavily loaded with factual information 

ii. The emphasis in the curricula is on the science rather than technology which is 

debatable as which is the right science 

iii. The conceptual orientation and the ability to analyze and apply scientific 
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concept is neglected 

iv. The science is compartmentalized and is divided into separate units with weak 

interconnectedness. 

v. The students lack the necessary scientific attitudes, skills, values and high 

order thinking skills 

In order to reform and improve science education, the following steps are 

undertaken: 

i. Development of inquiry based teaching materials to help students learn 

science with interests and understanding 

ii. Encouraging the use of various resources within the school and outside 

iii. In order to improve student-teacher relations, the teachers should adopt a 

democratic approach in the class based on equality and cooperation. 

iv. Improving the techniques of assessment and evaluation   

  v.       Reviewing and improving textbooks and encouraging the schools to select   

textbooks of their own choice. 

2.12.4 Science Education in USA  

The history of USA is full of science education reforms.  By early 1990s, there 

were more than 300 reports on reforming science education. Depending on the group 

publishing the report, the recommendations for education programs emphasized 

issues, such as updated scientific and technologic knowledge, application of 

contemporary learning theory and teaching strategies, improved approaches to 

achieve equity, and better preparation of citizens for the workplace.  
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There can be seen some significant differences in the reforms introduced in the 

1960s and in 1990s. The 1960s reform began at the secondary level and progressed to 

the elementary level.  However, in the 1990s, the specific curriculum reform began at 

the elementary school level and progressed to middle-level education and is now 

focused on the high school level.  These reforms were funded by the National Science 

Foundation (NSF) for new elementary and middle school programs. Policy-level 

reports also supported the elementary school to middle school to high school sequence 

of reform (Bybee, & Mcinerney, 1995). 

In 1991, the National Science Foundation (NSF), in an attempt to improve 

science and math education introduced Systemic Reform Initiatives. The purpose of 

these reforms was to acquire "a comprehensive impact on curriculum, policy, 

professional development of teachers, assessment or testing, resource allocation, and 

student performance."  The National Research Council (NRC) helped establish the 

statewide standards (National Science Education Standards) in a manner, which 

would "emphasize conceptual understanding of fundamental mathematical and 

scientific principles, their real-life applications, and integration of subjects."  In this 

proposal, states received five-year awards in order to implement standards-based math 

and science education programs.  NSF set the following objectives:  

 1) enhance education for all students 

2) produce standards-based curriculum 

3) foster cooperation among schools, universities, and industry 

4) gain community support and align state education policy 

5) increase teacher command of various subjects.   
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States receiving aid for the program developed proposals that addressed these 

objectives. The school includes many components that interact, for example, teaching, 

administration, and finance. The school is a component subsystem of a local district, 

which is a subsystem of a state educational system.  The primary function of the 

science education system is to supply society with scientifically literate citizens. 

In the late 1980s and early 1990s, several frameworks for curriculum 

influenced state and local reform of school science programs. Some of these 

frameworks include the American Association for the Advancement of Science 

(AAAS) 1989 report,  Science for All Americans and then Scientific Literacy; the 

National Science Teachers Association (NSTA) 1989 project "Scope, Sequence, and 

Coordination.  

The first framework was worked out by Rutherford at AAAS titled ‘Project 

2061’. It is a long-term, large-scale view of education reform in the sciences. The 

reform of science education developed by Project 2061 is based on the goal of 

scientific literacy.  A premise of Project 2061 is that the schools do not need to teach 

more, they should teach less so that content can be taught better. It strives to develop a 

capacity for scientific ways of thinking; and using scientific knowledge and ways of 

thinking for individuals and social purposes.  

The second approach to reform of secondary school science has been 

suggested by Aldridge (1989).  He found deficiencies related to the scope, sequence, 

and coordination in science education programs. The "Project on Scope, Sequence, 

and Coordination of Secondary School Science" is an effort to restructure science 

teaching primarily at the secondary school level. The project calls for elimination of 
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the tracking of students, recommends that all students study science every year for six 

years, and advocates the study of science as carefully sequenced, well-coordinated 

instruction in physics, chemistry, biology, and earth and space science. Research on 

the spacing effect indicates that students can learn and retain new material better if 

they study it in spaced intervals rather than all at once.  

Pattanayak (2003) expressed the reforms in science education presently going 

on in the United States.  Earlier, the focus of science education was on primarily on 

biology followed by chemistry and lastly the physics.  The traditional American high 

school science curriculum follows this order.  However, reforms in science education 

are urging to review this preference.  The modern science educators are rethinking the 

way science should be taught in the United States.  They viewed that physics should 

take the lead followed by chemistry and then biology.  The project ‘American 

Renaissance in science Education’ (RISE) also advocated the same order. 

Toda, Kato and Kurokami (2008) mentioned the project ‘Science, Technology, 

Engineering and Mathematics’ (STEM) that is working for improving science 

education in the United States.  The objective of STEM education is to maintain 

competitiveness in the highly technological and knowledge-based society of United 

States.  In order to assist STEM, NASA Explorer Schools (NES) has also come 

forward.  It is a program that promotes and supports STEM education.  NES was 

launched in 2003.  The program covers science education from primary to secondary 

level.  NES will create and improve action plans, assist professional development, and 

increase student interest and participation in mathematics, science, technology and 

geography.  NASA’s Office of Education distributes educational material to all levels.  

Their website provides resources and information to the public, educators and 

students.  Teaching material can also be downloaded by educators.   
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Similarly, other reform in science education include project ‘Full Option 

Science System’ (FOSS) of the Lawrence Hall of Science (2011). It is a research-

based science program for schools. The National Science Foundation (NSF) supports 

FOSS. It is working for improving the learning and teaching of science at school 

level. The FOSS developed program materials that are designed to provide 

meaningful science education for all students in diverse American classrooms and to 

prepare them for life in the 21st century. FOSS also strives for promoting science 

literacy in the country. Meanwhile, it is providing a complete, flexible, easy-to-use 

science program for science teachers.  Last but not the least; it is trying to respond to 

the needs of systems by helping the science education to proceed from a passive 

exposure toward real experiences that reflects the vision of the National Science 

Education Standards. 

2.13 SCIENCE EDUCATION IN PAKISTAN 

After the independence of Pakistan in 1947, science education was in poor 

state.  There was no science education at Primary and middle level until 1950.  It was 

in the year 1959, when the national education commission proposed the teaching of 

science for classes VI to VIII.  In the early sixties, the government made the teaching 

of science compulsory from class I to VIII.  Although that the teaching of science 

continued in the primary and middle classes, its quality was not good.  Science 

education developed gradually with the passage of time.  Meanwhile, the emphasis 

shifted from general education to science and technology at all levels (Iqbal and 

Mahmood, 2000). 
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2.13.1 Pakistan Educational Conference 1947 

Pakistan Educational Conference 1947 was more focused on science education 

at higher level rather than primary or secondary level.  The conference proposed the 

following measures for promotion of science in the country. 

i. Introduction of scholarship in the field of science and research 

ii. For the promotion of research, scientists of good reputation from abroad will 

be appointed 

iii. People working in scientific organization may be sent abroad for training 

iv. A council of science and industrial research may be established for the 

promotion and financing of research in science. 

2.13.2 National Commission on Education, 1959 

The national commission on education is also known as the Sharif 

Commission is a landmark in the educational history of Pakistan.  It was a complete 

and comprehensive document after the independence of the country.  The commission 

recognized the secondary education as a complete and distinct stage of education.  

The objectives of the secondary education are numerous.  The secondary education 

shall help in the overall and balance development of a child.  It shall help the student 

as an individual, shall make him a patriotic citizen and a worker that participate in the 

social progress of the country and in the economic activities.  

The secondary stage will comprise of classes IX to XII but classes VI to VIII 

were also included in the secondary education for some time.  The commission 

emphasized on the acquisition of natural sciences, marine biology, geology, 
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mineralogy etc.  It also encouraged the utilization of solar energy, wind energy and 

tidal energy for the industrial use. 

The commission gave emphasis on the teaching of science and mathematics.  

The weightage of marks for internal examination was set to 25% against 75% for 

external examination.  The performance of the students was to be regularly monitored 

and displayed on the notice board and in the students’ progress report. 

The commission recommended that the teachers should be properly trained.  

In-service teachers training should be arranged regularly.  The salary of the teachers 

should be sufficient according to the teachers’ satisfaction.  Teachers showing good 

performance will be rewarded by the governors and by the president.  The schools 

should be provided with all the necessary facilities such as science lab, library, 

science equipments, workshops, garden, playground etc. the talented students will be 

given grants and scholarships for encouragement. 

2.13.3 The Educational Policy, 1970 

The education policy of 1970 proposed that the teaching of science should 

start from the initial stage of education.  The reason for this inclusion is that science 

education makes the students curious and analytical in thinking.  The policy also 

aimed at bringing student enrolment in arts and science to 40:60.  The policy 

suggested general science for the students of the general stream because of its 

importance in the today’s world.  The teaching of science will be improved through 

changes in science curricula, improving teacher’s competence and providing better 

science facilities to the schools.  In order to propagate science knowledge to a greater 

number of students, mass media such as television and radio may also be used. 
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Meanwhile, one science secondary school will be established in each sub 

division and a science college in each district.  The quality of science teachers will be 

improved through better teachers training program.  Science lab will be established in 

schools where there is no science lab.  Science equipments will be provided to the 

schools, which are deficient in science equipments.  In order to ensure the availability 

of quality science equipments at a cheaper price, their manufacture will be 

encouraged through coordination with industrial development corporation and small 

industries. 

The policy also aimed at securing a 50:50 ratio between science and general stream at 

higher level.  Centers of Excellence shall be established in various universities for 

promoting research in science at higher level.  A National Research Fellowship 

Scheme will be introduced for providing incentives to young scientists.  For this 

purpose, a research fund will also be established for meeting the demands of the 

National Research Fellowship Scheme. 

2.13.4 The Education Policy 1972-80 

The education policy of 1972-80 proposed that education should be made free 

up to IX and X classes from 1974 onward.  The imbalance between arts and science 

will be improved through massive shift towards science and technology subjects.  The 

enrolment in science will be improved from 23% to 30% in science subjects and from 

5% to 33% in technology subjects by 1980.  Around 2200 units will be set up at the 

secondary level and 700 units at the higher secondary level.  Each of these units will 

have two classrooms and one science lab.  Each class will have a capacity for 40 

students.  Meanwhile, the secondary and higher secondary schools will have an 

integrated science course for the general stream. 
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In the area of teachers training, the policy also proposed reforms and 

improvements in the teachers training courses.  The teachers training courses will be 

revised and updated.  An education academy will be established for the trainings of 

teachers and educational planners on the same pattern as Civil Service Academy.  

Meanwhile, a comprehensive in-service teachers training program will be initiated to 

train teachers in teaching new curricula through modern teaching methodologies.  

Necessary educational materials such as teacher’s guide, handbook and resource 

material will also be published. 

The policy also proposed reforms and improvements in science curricula for 

elementary and secondary classes.  The curricula shall focus on observation, 

exploration, experimentation, practical work and creative expressions.  Regarding the 

publishing of textbooks and other relevant materials, a national foundation for books 

will be entertained to write, edit, compile, print and translate books.  The foundation 

will also help in providing books at low cost and will encourage locally published 

books. 

The modern instructional technology will also be utilized to improve science 

education.  The educational institutions will be provided radio and television sets.  

Even separate radio and television channels will be introduced to broadcast 

educational programs.  The schools will be provided instructional materials and 

science apparatus.  The Educational Equipment Technical Assistance Centre,  Lahore 

will be encouraged to provide science related equipments and teaching aids at low 

costs and such centers may also be set up in NWFP and Sind province. 

The policy criticized the examination system in the country.  The focus of the 

examination is on rote memory while the pupils’ performance, behavior and aptitude 

in not assessed.  Besides, there are a high percentage of failures in the examinations, 
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which is also a cause of high dropouts from the schools.  In order to cater to these 

problems, the policy proposed that there will no failures up to class 9th in schools.  A 

board exam will be conducted for class X and XII for promotion to the next stage.  

The number of these secondary boards will be gradually increased.  Meanwhile, the 

education budget will be increased from 2% to 4% of the GNP by 1980. 

2.13.5 The National Education Policy and Implementation Program, 1979 

The education policy of 1979 had a distinction of mentioning science 

education under a separate chapter.  The significance of science education for the 

growth and development of a country was recognized by the policy.  A good science 

education program will help in developing spirit of critical thinking, leadership, 

tolerance and open-mindedness. 

Unfortunately, science education has not improved in the country.  The 

teaching of science is without curiosity, enquiry, initiative and understanding of 

scientific processes.  The science teachers also lack the desired scientific skills and 

attitudes.  Science is not taught through demonstrations and experiments.  A good 

science education program requires certain pre-requisites such as better teachers’ 

training program, provision of science equipments and strengthening science 

laboratories and libraries. 

The policy proposed the establishment of National Centre for Science 

Education.  It will be an autonomous body with a board of governors.  The objectives 

of National Centre for Science Education were: 

i. To encourage and stimulate interests for science in the students 

ii. To coordinate activities for the improvement of science education for classes 

I-XII 
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iii. To act as a centre of activities in science and to help in the exchanging 

scientific ideas, practices and materials between Pakistan and other countries 

In order to meet the above objectives, the National Centre for Science Education will 

organize the following activities. 

i. Provision of national teaching kits to all classes up to VIII 

ii. Developing a list of demonstrations and experiments for teachers and students 

of classes IX-XII 

iii. Improving the quality of teachers’ training program of science teachers 

iv. Preparing and designing instructional modules, teachers’ guides, handbooks 

and other related materials for the science teachers 

v. Organizing a mobile science lab for schools that have no science lab 

vi. Organizing in-service teachers’ training for the professional development of 

science teachers 

vii. Organizing science fairs and exhibitions at the national and provincial level 

and establishing science museums 

viii. Providing incentives to science students showing extraordinary performance in 

science, creativity and imagination 

ix. Conducting seminars, workshops, conferences etc. for the promotion of 

science education in the country 

In order to provide low cost science apparatus and teaching aids, the National 

Education Equipment Centre, Lahore will be mobilized and strengthened.  For 

promoting teaching of science at the primary level, at least one room will be 

converted into a science room for organising science activities.  At the secondary 

level, 345 new science labs will be constructed, while 540 schools will be provided 

the necessary science equipments.  Similarly, science lab will be provided in 60 
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colleges for boys and 12 colleges for girls for classes XI-XII.  The policy also 

proposed reforms and revisions in the science curricula and improvement in the 

quality of textbooks. 

The policy emphasised on improving the quality of teachers’ education 

program.  At least one in-service training in five years shall be provided to every 

teacher.  The teachers’ training courses shall be revised and improved.  The science 

teachers will be trained in using the modern innovative technologies such as radio, 

TV, films, programmed instructions etc.  An Academy of Educational Planning and 

Management will be established for the training of teachers, educational planners and 

managers.  

The policy proposed the elimination of the use of unfair means in the examination.  

Due weightage will be given to the internal assessment of the students based on 

general behaviour, aptitude and students’ performance through the session. 

2.13.7 National Education Policy, 1998-2010 

The National Education Policy of 1998-2010 is distinctive in that it addressed 

the serious problem of shortage of science teachers and emphasised on bringing a 

balance between the number of science and humanities teachers.  It also discussed the 

problem that teaching, as a profession is the last resort of science graduates.  The 

problem is even severe in case of female graduates.  The policy proposed reforms in 

teachers’ education.  The focus in teachers training will be on the practical aspect of 

pedagogy rather than the theory.  A comprehensive in-service teachers training 

program will also be organized in the area of assessments and evaluation.  The quality 

of examination will also be improved by making it more reliable and valid.  Multiple 

textbooks will be introduced at the secondary level. 
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2.13.8 Science Education under Education Sector Reforms (ESR) 

The Education Sector Reforms introduced by the government of Pakistan have 

suggested various measures for improving the quality of science education and 

improve its quality.  The ESR accepted that there are various loopholes in the science 

education program.  The schools are deficient in science facilities.  The science 

laboratories are ill equipped or even non-existent in the secondary schools. 

The reforms proposed to the federal government to build 3000-science lab in 

schools during the period 2001-2011.  Moreover, the necessary science equipments 

should be provided to 5000 schools, which are deficient in science apparatus.  For this 

purpose, a sum of Rs. 3408.875 million was reserved in the ESR. 

 The first phase of the ESR was named as “Revamping of Science Education 

at Secondary Schools Level”.  During this phase, 1000 new school lab were to be 

constructed and equipped with science equipments and consumables.  Similarly, about 

1250 existing school laboratories were to be provided the necessary science 

equipments.  The provinces and agencies were to be provided funds for the same 

purpose.  The province would then provide the funds to their respective districts on 

need basis.  The number of science laboratories to be constructed under ESR is given 

below. 
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Table 1.  Education Sector Reforms: Action Plan (2001-02 - 2005-06)                                              

 P r o v i n c e / A g e n c y  
C o n s t r u c t i o n  o f  S c i e n c e  

L a b o r a t o r i e s   
1  P u n j a b  1 9 2  

2  S i n d  8 6  

3  N W F P  2 1 2  

4  B a l u c h i s t a n  2 2  

5  F A N A  1 4  

6  I C T  7 5  

7  F A T A  1 1  

 Total 6 1 2  

 

The ESR also proposed introducing video textbooks in science for improving 

the quality of science education at secondary level.  These video textbooks would 

create interest in the science students.  The video textbooks would be provided to the 

government schools.  The private schools and the public will be provided these video 

textbooks through district and tehsil resource centers and through video shops 

respectively.  The ESR also reserved funds for various sectors of education, which are 

given in the following table: 

 
Table 2.  Allocations for ESR 2001-2002 (Rs. in Millions) 

S. No. Programme Budget % 

1. Adult Literacy 350 22 

2. Education For All 300 19 

3. Introduction of Technical Stream in Provinces 400 25 

4. Revamping Science Education at Secondary level  100 6 

5. Higher Education & Quality Assurance 350 22 

6. Minor Projects and Innovations 74 5 

 Total 1574 100 

Source: ESR: Action Plan (2001-2004), Government of Pakistan, p6. 

Some other reforms proposed by the ESR are summarized below: 
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i. The National curriculum in all science subjects will be revised at secondary 

and higher secondary level. 

ii. The science textbooks will be reviewed and improved. 

iii. In-service teachers training and other workshop in science and mathematics 

will be conducted in the pilot area of Islamabad. 

iv. Inspection and monitoring of schools through surprise visits. 

In the area of assessment and evaluation, the ESR remarked that the examination 

system in Pakistan in unreliable.  The use of unfair means in examination has 

degraded the quality of education.  The ESR proposed the following measures for 

improving the quality of examination system. 

i. The examination boards will be reorganized and their function will be 

improved.  A research cell in the examination boards will be set up to improve 

the quality of examination and to train the school teachers, the paper setters, 

the paper checkers and the invigilators. 

ii. The question papers set up by the board shall have a variety of questions to 

assess the content of the whole curriculum 

iii. The appointment of dedicated and honest staff in the examination through 

computer draw 

iv. In order to improve the marking of papers, the monetary package for the paper 

setters and the examiners would be enhanced and improved 

v. Model papers would be set up for the guidance of students 

vi. The teachers would be trained in the area of testing and evaluation so that they 

can adjust their teaching strategies according to the paper pattern. 
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2.13.9 Science Education Project  

The National Education Policy of 1979 mentioned the need to develop a 

strong institutional base to promote science education.  This includes the 

establishment of umbrella institutions at the federal and provincial level responsible 

for policy guidance in science education including curriculum design and 

development, teacher education and training, assessment and monitoring.  

The Asian Development Bank (ADB) and the Organization of the Petroleum 

Exporting Countries (OPEC) for the duration 1984-1994 funded the first science 

education project to help in realizing the targets set by the national education policy, 

1979.  The project was undertaken to improve the quality of science education for 

grades VI-XII.  The project was launched at the national level in all the four provinces 

of Pakistan.  The ministry of education carefully planned and executed the science 

education project.  

The report of ministry of education (2002) termed the Science Education 

Project (SEP) as quite successful in the area of improving the quality of science 

education at secondary level. The number of female teachers increased considerably 

as compared to Nepal and Bangladesh according to ADB report 1998. Moreover, the 

project improved the institutional capacities of science education centers and the 

secondary schools. The enrolment of female in grade 6-10 increased by 8.6 percent 

per year.  

The Project provided financing for the improvement of science facilities in 

935 middle and high schools (570 science rooms and 365 science laboratories). All 

science rooms and laboratories were constructed on existing school premises to a 

standard design with 270 square meters of floor area, which is deemed sufficient for a 

class of 40 students. The Project provided financing for 5,220 science kits to middle 
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and high school classes VI to VIII. The physical facilities of IPSET (Institute for the 

Promotion of Science Education and Training) included an office complex, science 

demonstration laboratories, lecture rooms, library, hostels, computer room, and 

science equipment storage. Further, each SEC (Science Education Center) was 

equipped with several office rooms, storage space, a hostel for teachers, and a 

workshop to repair science equipments. The science curricula were also improved. 

The new ones have linear development and continuity reflecting the cognitive 

development of students.  

The Project supported 105 teacher-training institutes. Some 409 master teacher 

trainers and 187 science supervisors were trained at IPSET and SECs, and 12,722 

science teachers underwent training in colleges of Education, and Curriculum 

Development, and at extension centers and other institutions throughout the 

provinces. 

After the completion of the first phase of SEP, the government requested the 

ADB for financing a second SEP.  The second SEP was more successful in achieving 

its objectives.  The accomplishments of the second phase of SEP were: 

i. The science curricula was revised and improved 

ii. The science textbooks were reviewed and improved 

iii. Interests for science subjects was enhanced through science workshops and 

science fairs 

iv. Science teachers were trained and their teaching skills were improved 

v. Science equipments and resources were provided to secondary schools  

vi. The enrolment in science increased by 12.03% during 2003-2005 

vii. The percentage of qualified science teachers increased from 44% to 68% 
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viii. The students’ interests and attitude towards science improved significantly due 

to the use of modern teaching methodologies 

                  (Project Completion Report 2007, Asian Development Bank).  

2.13.10 National Education Policy 2009 

The National Education Policy of 2009 suggested various measures for 

improvement of science education in the country.  The curriculum development 

process will be made standardized.  The professional councils like Pakistan Medical 

and Dental Council (P.M.D.C.) and Pakistan Engineering Council (P.E.C.) will also 

be involved in the curriculum development process.  The science content will focus 

on spirit of inquiry, critical thinking, problem solving and team work.  Environmental 

education will also be made an integral part of the education.  The government will 

take steps to improve the use of Information Communication Technologies (I.C.T.) in 

education.  Meanwhile, the students will be encouraged towards a career in Islamic 

Sciences and for this purpose; the government will award scholarship to the students. 

 For improving teaching of science, the government will provide science kits to 

the primary and middle schools.  The teachers will be provided in-service training in 

science, which will be based on real life situations.  The government will make effort 

to improve assessment in science and to bring it to the level of international standards 

by 2015 under the umbrella of Trends in International Mathematics and Science Study 

(TIMSS). 

 The government will also take various measures to improve the quality of 

teachers’ education.  For this purpose, the minimum educational requirement for 

becoming a teacher will be enhanced.  The minimum educational requirement for 

becoming an elementary teacher will be a bachelor degree with a B.Ed.  The 
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secondary and higher secondary teachers should have at least a master degree with a 

B.Ed.  The present PTC and CT teachers will be encouraged to improve their 

qualification.  As regarding the appointment of teachers, their professional 

development, promotion and posting, the government will abide by the merit policy.  

The in-service teachers will be provided training in various areas.  This may include 

testing and evaluation, subject content, teaching methodologies, monitoring and the 

use of computer technology.  The social status of teachers will be improved through 

better salaries and through a system of rewards, which will be based on teachers’ 

performance. 

 The policy suggested improvement in the area of assessment and evaluation.  

The assessment procedures will be reformed and standardized.  There will be a 

balance between formative and summative assessment.  Regarding the examination 

boards, a uniform mode of assessment will be introduced to reduce the differences in 

quality across regions.  The examining boards must provide training to their papers 

setters and examiners.  The use of unfair means will be discouraged through social 

disapproval. 

2.13.11 Critical Appraisal of Education Policies  

The first meeting of the Advisory Board of Education for Pakistan held at 

Karachi in 1948 (GOP 1948) reviewed and analysed the major political and 

ideological policies announced earlier.  The government’s policy was to teach 

children in the mother tongue; switch after five to six years of schooling to Urdu and 

then teach in English at the highest level.  However, the replacement of English by 

Urdu was not implemented even after the lapse of ten years when the national 
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commission on education was announced.  Besides, nothing concrete was done to 

Islamise education up till 1958.  

   According to Bengali (1999), it was declared that 80% literacy rate would be 

achieved in 20 years and that the school should be of 11 years and B.A of three; that 

school enrollment would be increased to 75% children of school-going age. However, 

till present, we have not achieved 80% literacy, nor is the duration of B.A increased 

all over the country. The percentage of people (10 years and above) who are educated 

are 43.50 of the population and the enrollment ratio (as percentages of students to 

population 5.24 years) is 35.98 per cent. It is higher for males (41.19 per cent) and 

lower for females (30.35 per cent). It is more in the urban areas (49.71 per cent) and 

lower in the rural ones (29.11 per cent) (census 2001: 120). The new education policy 

of 1970 hardly said anything new. There was the usual lip service to Islam, about the 

need for the preservation and inculcation of Islamic values as an instrument of 

national unity and progress. There was also the usual rhetoric about ‘quality in 

education’, ‘academic freedom’, and the role of education in the ‘creation of a 

democratic social order by ensuring an equal access to opportunities of education’. 

Nothing significantly new was proposed but the tone of the report was conciliatory 

rather than combative. 

            As for proposals about increasing the number of educational 

institutions, creating new jobs for teachers, establishing universities; these were 

generally carried out in a random, and haphazard manner. The number of schools was 

not increased keeping the rate of population. The secondary schools are still 

overcrowded and the number of teachers is still deficient.   
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      However, some of the recommendations were achieved.  Despite the 

pressure of population, the literacy has gone up from 16 per cent in 1951 to 65 per 

cent.  During the same period the number of primary schools has gone up from 8000 

to 170,000 and the enrolment in these from 0.77 million to 20 million (AEPAM, 

2009).   

By the time Zia-ul-Haq died in 1988, children had to study Pakistan studies 

and Islamic theology even upto the bachelor’s level.  The number of madrassas had 

multiplied and, as a consequence of the war in Afghanistan, they were becoming 

militant.  The number of elitist English school, and even institutions of higher 

learning, was increasing.  Society was more clearly polarized along religious and class 

lines.  Moreover, the increased awareness of religion, the lack of forums for 

expressing ideas freely, the increasing gap between the rich and the poor, had all 

contributed towards making this polarization potentially militant-something which did 

happen but which is in great danger of growing. 

            The ambitious policy document of Nawaz Sharif government, National 

Education Policy 1998-2010 (GOP 1998) repeats the same clichés every policy has 

been repeating, with differing emphases.  Primary education is to be universalized by 

2010 and more educational institutions would be created.  A new feature was the 

emphasis on replacing the lecture method with computers, T.V, video tapes etc.  

Apart from that, there is a whole chapter on ‘Islamic Education’ and it is declared that 

all aspects of education, including the sciences, are to be governed by religion (GOP 

1998: 15).  There is also a whole chapter (chapter 10) on information technology.  

The trend towards privatization started by Zia-ul-Haq and promoted by all subsequent 

governments, was to be encouraged even further.  It was estimated that about 3 
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million students were studying in about 10,000 English medium schools.  Moreover, 

there were also five chartered new private universities. 

Meanwhile, the private sector could not really be seen in the light of a sharer 

of the burden of the government.  The participation rates being already higher in 

urban settlements, it is in the rural areas that more schools are needed.  The type of 

clientele going to these schools would any way participate in education.  Thus, their 

role in universalization remains only marginal.  Further, because of the use of English 

as medium of instruction, and high fees structure, these institutions are better suited to 

serve the requirement of the elite.  Such a development is contradicted if effort is to 

be directed towards the development of an egalitarian society (GOP 1998: 134). 

These private institutions kept on multiplying and increasing their fees 

because the people of Pakistan appeared to have reconciled to paying exorbitant sums, 

making huge sacrifices and ransoming their old age to pay for the education of their 

children.  That this state of affairs will continue is clarified by the latest report, 

Education Sector Reforms: Action Plan 2001-2004 (GOP 2002), issued during the 

rule of General Pervez Musharraf.  It states that ‘Private Sector investment in 

secondary and higher education is being promoted through liberal grant of charters, 

development of multiple textbooks and private exam boards’ (‘Foreword’ by the 

Minister of Education, Zubaida Jalal).  Otherwise, the reforms suggested are not 

different from those suggested in previous policies.  There is the quantitative wish-list 

(literacy will go up from 49 to 60%; primary enrolment from 66% to 76%; middle 

school from 47.5% to 55%; secondary school 29.5% to 40% and higher education 

from 2.6% to 5%).  As for quality, the report mentions ‘quality assurance’ at a cost of 
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6.3 billion rupees which will comprise curriculum reforms, teacher education, 

examination reforms and assessment. 

However, the ministry of education has succeeded in implementing a number 

of recommendations suggested in the education policies.  These are given below: 

1. Project Management Unit of Ministry of Education has started a mega project 

to provide missing facilities under President’s Education Sector Reform 

(PESR) Project. 

2.  A USAID funded Program titled “Pre-Service Teachers Education Program 

(Pre-STEP) at a cost of US $ 75.00 million was launched in March, 2009, at 

the National Level to improve teachers’ quality.   

3.  A project proposal titled “Establishment of Girls Secondary School in every 

Union Council (UC) where not existing” is under consideration by the Friends 

of Democratic Pakistan (FODP). 

4.  The projects titled “Revamping of Science Education at Secondary Level” 

and “Establishment of Five Polytechnics” is under consideration of Islamic 

Development Bank (IDB). The projects are likely to be confirmed for funding 

by IDB during the year 2009-10. 

5.  In order to ensure quality in teaching, the government regularized employees 

working on contractual basis. 

6.  The ministry of education is collaborating with Intel ® Pakistan to provide 

computer facilities in schools.  

7.  The national educational equipment center, Lahore (NEEC) s working to 

supply teaching kits to schools in all provinces as well as High School Science 

Kits in the Subject of Physics, Chemistry and Biology (Grade IX-X). 
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8.  The national museum of science and technology, Lahore has been established 

as a public service center for promotion of Science Education. The main 

objectives are to create scientifically educated citizenry in the country; to 

promote in the public mind an interest for science and technology, and to 

supplement the teaching of science in schools and colleges.  

9. The students are given scholarships to continue their education.  These 

scholarships include Pakistanis Common Wealth Scholarship, Cultural 

Scholarships, Local Scholarships etc.  

It should be noticed that the state and its various institutions, especially the 

military and the bureaucracy have created educational institutions which have cost 

more per student per year and have used English rather than Urdu or any other 

language as medium of instruction.  Thus the centre is privileged over the periphery 

as ethnic nationalists never tire of pointing out (Amin 1988; Rahman 1996 and 

Ahmed 1998).  Islamabad has better roads, better facilities and better educational 

institutions all at the taxpayer’s expense.  The Federal Directorate of Education, 

established in 1967, administers 396 educational institutions.  Their cost per students 

per year is very high in these institutions.  It is 4,818 for school students and 18,756 

for college students (Federal Directorate of Education, Islamabad) 

Likewise, the armed forces have cantonments, garrisons and bases in almost 

all large urban areas of Pakistan.  They have been, since British days, the most well 

developed and fashionable parts of the cities.  They too have better facilities than the 

old cities which, in British times, were for the ruled, the ‘natives’.  Besides 

influencing or controlling their own elitist schools including the cadet colleges, the 

armed forces also control schools and colleges, established by the federal government, 

in the cantonments.  
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The public-private ratio of enrolment increase from 85:10 to 60:40 by 2010.  

Inequality will became even more obvious.  Although that there is much protest by 

school teachers and college lecturers against these policies, the disparity still lingers 

on.   

2.14 MEDIUM OF INSTRUCTION IN SCIENCE 

In Pakistan primary education starts from class I and extend up to class V (age 

5 to 9).  It is followed by middle education comprising of class VI to VIII (age 10 to 

13).  Secondary education covers grade IX and X followed by higher secondary 

education consisting of grade XI and XII.  The medium of instruction is Urdu in the 

primary classes but most of the teachers use their regional language as a medium of 

instruction.  Moreover, regional language is also taught as a subject.  English is 

introduced as a second language in class VI (Hasan, 2006). 

The National Education Policy 2009 envisages that the medium of instruction 

shall be English for mathematics and science subjects from grade IV onwards.  The 

provinces will have the option of teaching sciences and mathematics in Urdu, English 

or regional languages during the first five years of schooling (National Education 

Policy, 2009). 

2.15 ALLOCATED TIME FOR SCIENCE SUBJECTS  

Science is taught as a subject from primary classes in Pakistan.  At this stage, 

it is an integration of Biology, Chemistry, Physics and Earth Science.  About 12% of 

the total time is allocated to science subjects at his level.  At the middle level, 13-15% 

of the school time is allocated to the teaching of science.  The main content of science 
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at this stage is living things, matter, energy, the earth and the universe.  Science is 

optional at the secondary level.  Either the students take physics, chemistry, and 

biology or take general science as an elective subject.  The time allocated to each of 

the science subject physics, chemistry and biology is 12-14% of the total time (Hasan, 

2006). 

There is an external examination at the end of year IX and X.  The Board of 

Intermediate and Secondary Education take these exams.  The Curriculum for 

Physics, Chemistry and Biology 2006, Grade IX and X has elaborated different 

domains of learning and the weightage assigned to it. 

 

Table 3.  Domains of Learning in Curriculum 2006, Pakistan 

L e a r n i n g  D o m a i n  W e i g h t i n g

Knowledge, Comprehension, Analysis, Evaluation, Synthesis, Application 85% 

Communication skills, Initiating and Planning, Experiment designing and 

Interpretation of data 
5% 

Practical work 10% 

2.15.1 Scheme of Studies for Secondary Classes 

The ministry of education, government of Pakistan approved the following 

scheme of studies for secondary classes (Grade IX-X).  The number of periods for 

each subject, the marks allocated for theory and practical component and the medium 

are given in the following table.  
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Table 4.  Scheme of studies for SSC I & II (science group) 

 Subjects Periods Marks Medium 

  Theory Practical Theory Practical Total  

1. Urdu  5 - 150 - 150  

2. English  5 - 150 - 150  

3. Math  6 - 150  150 English 

4. 
Islamiat/Ethics (for 
non- Muslims)  

2 - 75 - 75 Urdu 

5. Pakistan Studies  2 - 75 - 75 Urdu 

6. Physics  4 2 85 15 100 English 

7. Chemistry  4 2 85 15 100 English 

8. Biology  4 2 85 15 100 English 

 Library  - 2 - - -  

 Total:  32 8 855 45 900  

 

However, 15% marks are not enough for developing spirit of inquiry, critical 

thinking and problem solving as mentioned by the National Education Policy, 2009.  

The need is of increasing the marks allocation for experimental work so that due 

emphasis may be given to hands on experiment and psychomotor skills. 

2.16 PROBLEMS OF SCIENCE EDUCATION IN PAKISTAN 

Chisman (1984) highlighted the following problems in science education in 

Pakistan. 

i. Lack of facilities in almost 90% of the schools 

ii. Lack of sufficient number of science teachers in secondary schools 

iii. Lack of properly trained science teachers 

iv. Lack of motivation in science teachers 
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v. Out-dated science curriculum 

vi. Poorly written science text books 

vii. Traditional teaching methodologies used by science teachers 

viii. Lack of coordination among various agencies and institutions such as 

curriculum wing, textbook boards, resource centers, examination boards etc. 

ix. Poor monitoring and inspection system of the science education program 

x. Lack of leadership in science education 

Rehman (2003) found that the social status of teachers is a key factor in the 

deterioration of the education system of the country.  Teaching is a low paid job.  

Moreover, the teachers have a low social status in the society.  These two factors 

prevent our scientists and intelligentsia from joining the teaching profession.  

In schools and colleges, the science teachers teach science subjects on the same 

pattern as religious schools teach the theology subjects.  The focus in teaching is on 

the memorization of the concepts and figures rather than on understanding.  The 

memorized knowledge is then produced in the examination.  The students have no 

opportunity to test even the knowledge they have memorized (Sadiq, 2003). 

Apart from these problems, some other causes of backwardness in science are 

low spending on education, lack of sufficient number of science teachers, lack of 

science lab and science equipments, out dated science curricula and poor monitoring 

system of the science education program (Memon, 2007).  

Riazuddin (2002) concluded that the government of Pakistan spends about US $ 

2000 per soldier as compared to US $ 2 per students.  The government of Pakistan 

spending on education during the last nine years is given below: 
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Table 5.  Expenditure on Education in Pakistan (2000-2009) 

 
  ( Source: Ministry of Education, Government of Pakistan) 

 

In the area of teachers training, Memon (2007) writes that, the quality of 

teacher’s preparation in Pakistan is substandard.  The educational requirement for 

becoming a teacher is very low.  Meanwhile, the duration of teachers training is also 

less as compared to other countries.  The teacher trainers themselves are not properly 

trained and professional.  They cannot properly train the prospective teachers.  The 

emphasis in the teachers training program is on the theoretical aspect rather than on 

the teaching practice.  Meanwhile, the monitoring system of the teachers training 

program is poor and inadequate.  Even the basis of the recruitment of teachers is 

difficult to justify.  The recruitment of teachers is politically motivated and sometime 

even a bribe is used.   

Another problem in science education is the huge drop out of the students at the 

school level.  The dropout of students at the primary level was about 39% in 2006.  At 

the secondary level, this dropout was 20% (State Bank of Pakistan, annual report 

2006). 
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2.17 AIMS OF LABORATORY WORK  

Lab work lies at the heart of science learning (Nersessian, 1989).  The term 

laboratory work is commonly used in North America; however, in UK, Australia and 

New Zealand, the term used is ‘practical work’ referring to experiments.  While 

perform lab work, the students get an opportunity to develop their own abilities to 

design, conduct, interpret and report scientific investigations (Hodson, 1998). 

“Laboratory activities appeal as a way to learn with understanding and, at the 

same time, engage in a process of  constructing knowledge by doing science” (Tobin, 

1990, p. 405). 

Hofstein (2007) mentioned that the aims of laboratory experiences have been 

purported to promote central science education goals including the enhancement of 

students' understanding of concepts in science and its applications; scientific practical 

skills and problem solving abilities; scientific ‘habits of mind’; understanding of how 

science and scientists work; interest and motivation. 

Following are some of the aims of laboratory work as given by Boud, 

Churches and Smith (1986). 

i. To instill confidence in the subject 

ii. To teach basic practical skills 

iii. To familiarize the students with the laboratory apparatus and the techniques of 

measurements 

iv. To illustrate the materials taught in the classroom lecture 

v. To enable the students to make observation 

vi. To enable the students to use the experimental data to solve problems 

vii. To train students to write reports on experiments 
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viii. To develop interest in the students 

ix. To train the students in problem solving techniques 

x. To use practicals as a discovery method 

xi. To establish close contacts between students and staff 

xii. To bridge the gap between theory and practice 

Mbajiorgu and Reid (2006 a) concluded that laboratory activities are regarded as a 

necessary part to theory classes.  The laboratory activities help in enhancing 

conceptual understanding as well as problem solving.  Some of the goals for 

laboratory instruction are as below: 

1. Practical skills (including safety, hazards, risk assessment, procedures, instruments, 

observation of methods); 

2. Transferable skills (including team working, organisation, time management, 

communication, presentation, information retrieval, data processing, numeracy, 

designing strategies); 

3. Intellectual stimulation: explanation of phenomena, developing conceptual 

knowledge, making connections with the ‘real world’, raising enthusiasm for physics, 

seeing physics at work. 

 Laboratory work is not an adjunct to scientific theory rather it shall be 

conceived as a partner in the development of concepts and understanding.   

There are four laboratory styles given by them.  
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Table 6: Laboratory Instructional Styles (Domin, 1999)  

Style Outcome Approach  Procedure  

Expository Predetermined  Deductive Given  

Inquiry  Undetermined Inductive Student generated  

Discovery  Predetermined  Inductive  Given  

Problem-Based Predetermined Deductive  Student generated  

 

From the table, it can be seen that the outcome will determine the approach and 

procedure relevant to the style.  The use of each style is also influenced by the stage 

of education.  At school level, high emphasis on practical skills shall be avoided as it 

is not needed at this stage.  However, at higher level, the practical work shall focus on 

developing some practical skills such as thinking skills, confidence, handling 

experimentation and interpreting data. 

2.18.1 Failure of Practical Work in Developing Countries 

Woolnough (1991) has given the following reasons for failure of practical work 

in developing countries at the school level. 

i. The science classrooms tend to be overcrowded. 

ii. The science teachers lack the required skills and knowledge required for 

practical work. 

iii. The teachers have additional employment besides teaching.  The teachers have 

less time to plan for practical activities because they have some other job 

commitments.  The reason for additional job is the poor salary structure for 

teachers in these countries 

iv. The examination system do not emphasize on the practical skills.  The 

theoretical portion carries most of the weighting. 
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v. There is a shortage of funds for science education besides the lack of science 

equipments in the science lab. 

Woolnough has given some good reasons for the failure of lab work.  Some of 

these may apply to Pakistan.  The science classrooms have large strength.  The 

laboratories do not have the apparatus in sufficient quantity for such large numbers 

and thus demonstration is the only solution left.  As regarding the additional 

employment of the science teachers, this cannot be tolerated.  A science teacher has to 

give proper time and energy to the job as a requirement of professional ethics.  It is up 

to the administration to take work from the teachers.  If the administration cannot do 

this, then it is the failure of the administration.  Moreover, the practical work should 

be performed for creating interest, for bridging the gap between theory and practice 

and for better understanding.  It should not be judged in the light of assessment 

weightage.  To produce the desired change in the behaviour is the aim of education 

rather than working for getting a degree.  Lastly, a good science teacher will not 

depend on the availability of funds.  He/she may work with the students and design 

even low cost aids.  Most of the experiments can be performed with ordinary 

apparatus.  If the apparatus are not available, the nearby schools can be asked for 

assistance though the education office.  The need is of commitment and devotion on 

the part of teacher.  

2. 19 ROLE OF SCIENCE EDUCATION IN DEVELOPMENT  

Mohanty (2004) mentioned that science education has a vital role in the 

individual as well as social development of a country.  It offers solution to social 

problems, environmental problems, industrial development and thus help in raising 
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the standards of living.  Science is now recognized as a compulsory subject from the 

beginning of formal school system.  Presently, there is an increasing pressure on the 

educational institutions to meet the demands of different industries and disciplines.   

2. 19.1 Science Education and Economic Development 

Cobern (1998) concluded that science is an important element of modern 

education system.  It has a key role in the personal and social development.  It fosters 

economic development and brings prosperity to the nation.  It is also a sign of 

modernization and enlightened society.  However, we have no evidence that science is 

regarded an important element in modern education system and that it was neglected 

before.  Meanwhile, what key role the science occupies in the personal and social 

development?  The economic development is in no way linked with development in 

science.  The progress in science may contribute to economic development but it is 

not the sole cause of economic development. 

The same author writes further that, we can compare and judge states by their 

level of utilization of technology and the percentage of scientific literacy.  The 

developed societies at the present are those who have the most advanced institutions.  

Advancement in science requires the knowledge of science and the scientific skills 

offered by the educational institutions.  Thus, science education is the key to societal 

and economic development.  Nevertheless, again there are some irresponsible 

statements.  Technology is in no way related to science and science education.  It is 

difficult to define scientific literacy as it has different meaning according to different 

researchers.  Besides, what do advanced institutions mean?  Does it mean many 

institutions or more facilities on campus, or better faculty members?  Science 
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education is not key to societal and economic development as it is a multidimensional 

term and is based on a variety of factors and not just science. 

Drori (2000) expressed that the structural-instrumental approach views science 

education as a mean of bringing about direct effects on the structure of the national 

economy.  Adopting this vision, policy-makers worldwide regard economic growth as 

dependent on the scientific and technological capabilities of the labour force, which 

are in turn dependent on the foundations provided by science in schools.  Hanushek 

and Kim (1996) found that there were substantial positive effects of science and 

mathematics achievement levels on subsequent economic growth. 

The concluding remarks are that economic development is speeded up by 

having a large scientific manpower (Blute, 1972; Inhaber, 1977),  high student 

achievement levels (Inkeles, 1977), and a high number of 'publishing scientists' 

(Price, 1964 in Inhaber, 1977).  The general expansion of primary, secondary, and 

tertiary education also contributed positively to the national economic development 

(Meyer, Hannan, Rubinson, and Thomas, 1977; Walters and Rubinson, 1983; Hage, 

Garnier and Fuller, 1988; Ramirez and Lee, 1995). 

Advancement in science is a necessary condition for the economic development 

of a country but it is not sufficient.  There are other factors too that have a vital role in 

the economic development of a nation.  Some of these include morality, justice and 

values.  

Finally, Cobern (1998) has the right statement that the progress in science is not 

a guarantee for economic development rather other factors are important too.  

However, it is still not clear how morality, justice and values can foster economic 

development? 
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Likewise, Wolf (2004) has also advocated that science education is not 

responsible for economic development.  According to him, economic development is 

brought by other policies such as openness to trade rather than improving education.  

Once the economic policy environment of a country is appropriate can education 

promote economic growth.  Certainly, developing countries provide vivid examples of 

low level of economic growth with high levels of expenditure on education.  The 

empirical data suggest that relying on education only to promote economic growth 

will aggravate the problems.  However, if governments get their other economic 

policies right, education will largely take care of itself.  If the economic policy is 

sound, the governments will have not need to persuade its citizens to get educated.  

The people will get their children educated themselves for many reasons.  The 

economists talks of education because it is one of the alternative for economic 

development but not the sole factor.  

2.20 IMPROVING SCIENCE EDUCATION AT SECONDARY 
LEVEL 

Chisman (1984) suggested various measures for improving science education at 

secondary level in Pakistan.  These are stated as below: 

i. Establishing five regional centers for science in the country.  With this 

purpose, the Institute for the Promotion of Science Education and 

Training (IPSET) was established at the center with four Science 

Education Center (SEC) at the provincial level.   

ii. Arranging in-service teachers training program for science teachers and 

training of master trainers  

iii. Provision of lab and other science facilities in schools and colleges 
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iv. Reforming the science curricula and improving teaching methodologies 

at the middle and secondary level.  

Ediger (1999) has suggested the following steps for improvement of science 

education at secondary level in Pakistan: 

i. The science teachers shall provide different learning activities for the 

students in order to maintain students’ interests and attention.  The 

learning activities shall include concrete materials, semi concrete 

materials and abstract experiences. 

ii. The teacher shall make use of different teaching strategies in science 

such as demonstrations, project method, inductive and deductive 

method, problem solving, unit teaching, thematic approaches etc. 

iii. The science curricula need to be reformed and updated regularly.  The 

curricula shall meet the personal needs of the students.  

However, the views of Ediger above are very naïve.  There is no doubt that 

every science teacher shall provide a variety of learning activities in the class.  As 

regarding the types of materials used, it is not clear when do we work in the concrete 

and when in the abstract?  There is no clue given on when a teacher uses a particular 

type of material.  Further, Ediger mention things, which are all obvious.  No teacher 

can work with a single teaching method.  All good teachers do use a variety of 

teaching strategies.  As regarding the teaching methods, project method, inductive and 

deductive method, problem solving, unit teaching, thematic approaches and the like 

can be designed in such a way that the school students can work with them.  The tasks 

should be according to the mental level of the school students.  Lastly, updating of 

science curricula is good, but it is not clear on what basis should it be updated.  What 

are the personal needs of students and how it could be included in the updating 
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process? 

Long ago, Ali (1968) argued that a good science education program demands a 

good teaching staff, instructional materials, science equipment, better science books 

and a good curriculum.  An effort towards the improvement of these factors will also 

improve the quality of science education program in the country. 

This can be represented as a diagram.  

 

Figure 4.  A Good Science Program 
 

Designing a curriculum in chemistry at school level has been reviewed by 

Mbajiorgu and Reid (2006 a) by collating all the evidence from the research literature.  

They compiled a set of ten principles. 

The chemistry curriculum at school level should: 

(1)  Be designed to meet the needs of the majority of pupils who will never 

become chemists (or even scientists). 

(2)  Be strongly ‘applications-led’ in its construction. 

(3)  Reflect attempts to answer questions like: what are the questions that 
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chemistry asks?  How does chemistry obtain its answers?  How does this 

chemistry relate to life? 

(4)  Not be too ‘content-laden’. 

(5)  Not introduce sub-micro and symbolic ideas too soon or too rapidly. 

(6)  Be set in language, which is accessible to the pupils, avoiding the use of 

unnecessary jargon.  

(7)  Be couched in terms of aims, which seek to develop conceptual 

understanding rather than recall of information. 

(8)  Offer experiences of graded problem solving situations starting from the 

more algorithmic and moving on to the more open-ended; 

(9)  Involve laboratory work with very clear aim. 

(10) Require assessment that is integrated into the curriculum and reflects 

curriculum purpose. 

Haidar (1999) as quoted by Hussein and Reid (2006) observed that the 

science students are poorly prepared in Emirates because of the weakness in science 

curriculum.  Even, the science students of secondary grades complained that they 

cannot see any relationship between what they study in school and what they 

encounter in their everyday life.  This accounted for a significant percentage of 

science students who drop science subjects in the later stages of the secondary school.   

The National Institute of Science and Technical Education (NISTE), 

Islamabad is working for the promotion and advancement of science and technical 

education in the country.  The institute provides pre-service and in-service training to 

teachers of technical education, development of instructional materials for science 

education, monitoring of science and technical educational program, providing 

guidelines to the government of Pakistan for improving science curricula and 
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conducting research in science and technical education. 

2.21.1 Improving Teachers’ Training  

Teacher is the maker of a progressive society.  He/she has multifarious duties 

to perform.  Besides, imparting new knowledge, a teacher also works on the 

development of social, individual, moral, spiritual as well as physical faculties in a 

child.  It is important that a teacher shall be trained well before he/she is entrusted 

with the responsibility of developing a child.   

Khan (1982) suggested the following measures for improving teachers’ training in 

Pakistan.   

i. Teachers shall be trained in the techniques of measurements and evaluations. 

ii. Teachers participating in the In-service teacher’s training shall be followed as 

to confirm the effectiveness of the training program.  Any obstacle or hurdle 

shall be removed in this direction.  The teachers shall be helped in using the 

techniques and knowledge they received in the in-service teachers training. 

iii. The venue of the in-service teachers training program shall be near to the 

teachers who are participating in it. 

iv. There shall be zero tolerance towards the use of unfair means and unethical 

behaviour during examinations. 

Some of the above recommendations given by Khan are not evident based.  

Teachers are trained in measurement and evaluation.  There is a need to highlight the 

deficiencies in assessment techniques and how the teachers can be trained in them.  

Meanwhile, if there is any doubt about the effectiveness of a training program, then 

why it was conducted?  An in-service program is conducted because there is a need 

and utility of it.  The venue of in-service teachers training is also held closer to the 
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participants.  Lastly, it is not clear how the prevention of unfair means during 

examination could improve teachers training? 

The Academy for Educational Development (AED) proposed the following 

steps for improving teachers’ training program in the National Conference on 

Teachers Education in Pakistan held in December 2004.  

i. Increasing the spending on education to 4% of the GNP 

ii. Establishing an accreditation council for teacher education on the national 

level for improving the quality of teachers training 

iii. Introducing a policy of merit for the selection of teachers educators 

iv. Providing incentives and performance based promotions to teachers 

v. Improving public-private partnership 

However, is there any evidence to suggest that increasing spending on 

education may remove all the maladies and may improve teachers’ training.  

Secondly, the establishment of accreditation council for teacher education is not a 

guarantee of improvement in teachers training.  Teachers training can be improved 

through well-dedicated trainers, supervised practices and reforms in the training 

colleges.  A policy of merit may ensure intelligent personnel for teaching but will they 

be good teachers are uncertain.  Meanwhile, improving the salary and other benefits 

may affect the teacher’s motivation level and may result in increased performance; 

however, it is not easy to determine how much would be a good salary?  Lastly, there 

are no suggestions how the public-private partnership can be improved and how will 

the private sector be motivated to work with the public institutions?  

The 2006 national curriculum of physics, chemistry and biology for grades IX 

and X approved by the government of Pakistan proposed that the teachers shall be 

trained in the content as well as teaching methodologies.  In addition, the science 
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teachers must also be trained well to handle the new science curricula.  For this 

purpose, the teachers training institutes shall be strengthened.  The curricula of the 

teachers training programs may also be revised and improved.  The training courses 

shall successfully meet the challenges of the fast changing world.  In-service teachers 

training shall also focus on teaching methodologies and content.  The teaching shall 

be child-centered and activity based.  In-service teachers training shall be regularly 

conducted. 

 In order that the routine duties of the science teachers are not disturbed, it was 

suggested that the in-service teachers training should be held in summer vacations.  

The teacher-training institute should provide training in the technique of conducting 

demonstration, laboratory method, and field interaction and students interactive 

methods.  The teachers training institutes should have a well-equipped resource centre 

for the training of science teachers. 

However, the above recommendations seem to be a wish list.  Who will 

implement them and how is still a question.  Successive governments in Pakistan raise 

these kinds of slogans from time to time but the implementation process is lacking.  

The need is of practical steps than raising slogans, which looks as an election 

manifesto. 

2.21.2 Financing Science Lab 

Science lab in any school requires a sound financial aid to meet the 

requirements of practicals.  Ministry of Education, Islamabad (2002) observed that the 

government schools mostly rely on the financial grants provided by the government.  

This financial aid depends upon the school’s enrolment in science subjects and the 

combination of science subjects taught in the schools.  Apart from the government 
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aid, the school also uses its own school fund for purchasing science equipments.  In 

some cases, the charitable organizations also provide the necessary science kits and 

other science materials to the school.  It is also a common observation that certain 

equipments are over purchased in quantity while other materials are in acute shortage.  

This testifies that the money is not spent well and that there is a lack of systematic 

planning in purchasing science equipments.  

2.22 REVIEW OF RELATED RESEARCHES 

Chisman (1984) conducted a research study on ‘Science Education” in 

Pakistan identified the following problems in science education in Pakistan.  He notes 

that the spending on education was below 2% of the GNP.  Teaching of science was 

mostly theoretical and the activity work in science was hardly done.  The schools 

were lacking in the necessary science equipments.  The science teachers were not 

properly trained.  The number of science teachers in schools was also very dismal.  

The science syllabi were out dated and had less relevance to the present.  The 

examination system was focused on memorization and rote learning.  The monitoring 

of science education program was also very poor.  The following measures were 

proposed for the improvement of science education program in Pakistan.  A national 

institute for science education along with five regional centres should be established 

to undertake and coordinate various activities for the improvement of science 

education.  New laboratories should be constructed in schools where the science lab 

was not present.  The schools should be provided with the necessary science 

equipment to undertake activity work in science.  The present science curricula 

needed to be revised and updated.  The science teachers should be trained in modern 
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teaching methodologies.  Fellowship should be provided for staff development.  In 

addition, the science education programs should be regularly monitored and 

supervised.  Later, the Institute for the Promotion of Science Education and Training 

(IPSET) was merged with National Technical Training Center (NTTTC) to form 

National Institute of Science and Technical Education (NISTE) for promoting science 

and technical education.  

Kiani (2002) conducted a research study on ‘A Comparative Analysis of 

Pakistan Secondary and English GCE-O Level Program (Scotland never has had O 

levels) with Special Reference to Science Education’.  The main objectives of the 

study were to compare the objectives, scheme of studies, content, teaching 

methodologies and evaluation system of the two programs.  The sample was 

comprised of 23 GCE-O level schools and 50 secondary schools in Pakistan.  Data 

were collected through questionnaire and interview schedule. 

The major findings of the study were that the science curricula in both the 

systems were well formulated and clear.  However, they were not translated well into 

curricula objectives.  There was a significant difference between the two systems with 

regard to selection of curricula objectives, acquisition of knowledge, scientific skills 

and development of scientific thinking.  A.V. aids were not used in the teaching of 

science.  Meanwhile, O level has more social acceptance because of its international 

recognition.  The recommendations of the study were that the content should be 

selected keeping in mind the needs of the present time.  The teaching methodologies 

needed to be improved and modified.  Multiple textbooks should be used in teaching 

science.  The curricula should be designed in such a way that it may help in 

developing scientific thinking and scientific attitude. 
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In another research study on ‘The Nature of Changes in the Secondary Level 

Biology Curriculum Since 1960’, Perveen (1996) collected data through documentary 

analysis, questionnaire and an interview schedule.  A sample of 120 secondary 

schools for girls was selected from nine districts of NWFP.  The major findings of the 

study were that Biology curriculum went through a gradual development since 

independence.  The Biology curriculum was made more formal and organized in the 

seventies.  However, the emphasis was still on the memorization of irrelevant details.  

The social aspect of the Biology was neglected and the practical work was hardly 

performed.  The curriculum was not consistent with the aims and objectives of 

teaching Biology.  The integration of the zoology and botany was not systematic in 

the Biology curriculum. 

  Akhtar (2004) in her research entitled ‘Analysis of the Curriculum process and 

Development of a Model for Secondary Level in Pakistan’ collected data from 67 

experts and 2200 teachers and arrived at these conclusions.  The curriculum was 

according to the cultural requirement of the society.  The curriculum was according to 

the mental level of students but the necessary resources were not available for the 

implementation of the curriculum.  Proper weighting was not assigned to theory and 

practical component of the curriculum.  The teaching method was not appropriate to 

students’ level of understanding.  Besides, the teachers did not use a variety of 

teaching methods and thus proper level of understanding was not reached.  The 

content did not produce scientific attitude in the students.  The schoolteachers were 

not given any representation in the curriculum development process but the subject 

specialists had due role in the same.  The monitoring of the curriculum 

implementation process was also lacking.  There was no coordination among the 

curriculum bureaus, examination boards, textbook boards and teachers training 
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institutes. 

In order to improve the curriculum development process, it was suggested that 

the curriculum should have close relevance to the society.  The system of evaluation 

should be improved.  The schoolteachers should be given due role in the curriculum 

development process.  The system of monitoring should be made regular and 

systematic. 

 Hussain (1998) performed a research study on ‘Activities Based on Low Cost 

Materials in Teaching Chemistry at Secondary School Level in Pakistan’.  The 

research design was experimental pre-test post-test equivalent group design.  The 

major findings of the research study were that the use of low cost materials in the 

teaching of Chemistry provided a more meaningful experience to science students.  

The conceptual understanding of the students was improved by using A.V. aids.  The 

students became more motivated for learning new skills and concepts.  It was 

recommended that the low cost materials should be provided to schools for teaching 

science subjects.  The teachers should be provided training in designing low cost 

materials and in using them in science teaching.  National exhibitions should also be 

conducted to promote the use of low cost materials in the teaching of science. 

Asif (2001) conducted research on developing a model curriculum in Pakistan 

for elementary level.  The main objectives of the study were to review the curriculum 

process and to propose a model curriculum for elementary level in Pakistan.  The 

major findings of the study were that the curriculum did not fulfil the needs of 

students as well as society.  The curriculum was above the mental level of the students 

and was even not related to the new trends.  The curriculum was gender biased and 

did not help in developing spirit of observation and sense of inquiry.  The findings of 
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the study were that the curriculum promoted good habits and spirit of patriotism in the 

students and the Islamic values were duly developed. 

Iqbal (2004) in his research study found some of the following problems in 

Pakistan.  The teachers did not use teaching aids during their teaching.  The teachers 

frequently used traditional lecture method.  The discussion and participatory methods 

of teaching were not encouraged by the teacher.  The number of teachers was also less 

than required.  The examination system gave more emphasis on memorization.  The 

spending on education was very dismal and was not even spent properly.  The 

practical work was not carried out properly and regularly.  The evaluation system was 

not reliable and valid.  The teachers were not even competent in the techniques of 

evaluation and measurement.  The study recommended an increase in the budget for 

education.  The institutions should be given more financial and administrative 

autonomy.  The teachers should be trained in using modern teaching methods.  In-

service teacher training should be regularly provided and the participatory and 

discussion strategies should be effectively encouraged in the teaching process.  

Rehman (2004) worked on analyzing the science curriculum at secondary level 

in Pakistan.  The objectives of his study were to analyze the science curriculum with 

reference to objectives, teaching methodology, content and evaluation; to identify the 

strength and weakness in the science curriculum and to suggest ways and means for 

improving science curriculum in Pakistan.  The data was analyzed using chi-square 

test at 0.05 significance level.  The findings of the study were that policy objectives 

were well formulated and were according to the cultural requirement of the society.  

The curriculum was not according to the mental level of students.  Proper weighting 

was not assigned to practical and theoretical component of the curriculum.  Subject 
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teachers were not given any representation in the curriculum development process 

unlike subject specialists.  The science curricula were not revised based on research.  

The teachers were not trained in the implementation of the new curriculum.  The 

recommendations of the study were that science education program should be 

regularly supervised and coordinated.  Science teachers should be allowed to 

participate in the curriculum development process.  The science content should be 

made simple, interesting and understandable.  The curricula should be improved 

based on research and should reflect our Islamic values, social norms and political and 

economic needs. 

In another research study conducted by Naeem (2007), the curricula, teaching 

methodology and examination system of F.Sc. (Pakistan) was compared to that of ‘A’ 

level (England).  The main objectives of the study were to compare the policy 

objectives of basic science at both the level; to compare the curricula at both the level 

and teaching methodology; to compare the examination system and to suggest 

measures for improving both the system.  The main findings of the study were that in 

Pakistan, objectives in chemistry were not well defined and clear, the chemistry 

curriculum was not internationally competitive but the course content was according 

to the mental level of students.  The practical work was neglected and that the 

teachers did not use the modern instructional technology while teaching.  The 

examination system was focused on memorization and the teachers were influenced 

during the examinations to help the students. 

In summary, there are a number of research studies on science education 

reported above.  A review of these studies has helped in identifying some of the 

problems in science education in Pakistan and the suggestions for its improvement.  
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As regarding the problems, the researcher identified that the education budget has 

remained mostly below 2% of GNP.  The spending on science education is even more 

dismal.  The teaching of science is mostly theoretical.  Practical work and 

experimentation found fewer places in science teaching.  The science labs are lacking 

science equipments.  

Regarding the science faculty, the schools are deficient in the number of science 

teachers.  The junior teachers teach Science subjects where a science teacher is not 

available.  The training of these science teachers is also very miserable.  The duration 

of teachers training in most cases is nine months.  The science curriculum for schools 

is also out-dated and has little relevance to the present.  However, there was a 

disagreement in the previous studies about the objectives of science teaching being 

clear and well formulated.  Similarly, there was no consensus that the science 

curricula is according to the mental level of students.  The science teachers were 

given no role in the curriculum development process.  The curricula also did not fulfil 

the needs of students or society. 

Meanwhile, the science teachers are not good in evaluation and testing 

techniques.  The examination system is focused on memorization.  The students are 

resort to rote learning for passing science subjects.  The use of A.V. aids is very 

scarce in science teaching.  The teachers mostly use the traditional lecture method for 

teaching science.   

In order to improve the state of science education, the previous studies have 

suggested the following measures.  The Institute for the Promotion of Science 

Education and Training (IPSET) which was later merged to form National Institute of 

Science and Technical Education (NISTE) for promoting science and technical 
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education in Pakistan.  There shall be revolutionary reforms introduced at national 

level.  The science equipments should be regularly provided to the existing labs.  In 

schools where there are no science labs, new laboratories should be constructed.  The 

curricula should be reformed and improved by making it adequate according to the 

mental level of students.  The science teachers should be given due role in the 

curricula development process.  The science content should be made simple and 

interesting for the students.  The science teachers should be provided training in 

modern teaching methodologies.  In-service teachers training should be regularly 

provided, at least once in every five years.  The science education program should be 

regularly monitored and supervised by the education office.  The use of A.V. aids 

should be encouraged in science teaching.  The teachers should be provided training 

in designing low cost teaching aids. 

2.23 RATIONALE OF THE PRESENT STUDY 

Mauch and Park (2003) discussed that the qualities of a good dissertation are 

originality, individuality, and rigor.  Originality means that the present research has 

not been done before in the same way.  It does not mean that the research questions or 

hypotheses are entirely new.  Instead, the originality criterion is met if the student 

continues to study an unresolved problem in a way that is substantially different from 

prior approaches and that has a reasonable prospect of adding to an understanding of 

the problem.  Even the replication of prior research meets the originality criterion if 

features are added to the replications that make it possible to check on the procedures 

and findings of the earlier study.  Keeping all the above-mentioned points into 

consideration, the researcher aimed at exploring the present status of science 
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education, the current teaching practices, problems encountered in new science course 

content introduced in 2006, the status of present examination system and the 

drawbacks in teachers’ training.  The main objective was to arrive at some practicable 

and meaningful ways for improving the state of teaching and learning science at 

school level. 

 Secondly, individuality means that the study is conceived, conducted, and 

reported primarily by the student.  Topics may often be suggested by others and 

through related literature.  However, the advisors may help in thinking through the 

concepts and the procedures to be used.  But, the chief decisions about whether to 

study the topic, how to study it, and how to report it must be made, rationalized, and 

defended by the student (Mauch and Park, 2003). 

  In the present case, the researcher with the advice of his supervisor and 

evaluation committee adopted survey method for collection of data and quantitative 

method for data analysis. 

 Ford (1997) observed that quantitative research involves validity, reliability and 

objectivity.  The researcher ensures the validity and reliability of the research 

instruments through the available related literature i.e. expert opinion, pilot testing 

and statistical technique.  As regarding objectivity, Mauch and Parker (2003) referred 

to it as rigor, which is the third element of a dissertation.  For maintaining a high 

degree of objectivity, the researcher adhered to strict accuracy and scrupulous 

honesty.  Moreover, the researcher stick to facts and relevant data when reporting 

results and drawing conclusions.  Thus, all the requirements of a good dissertation are 

fully met and followed by the researcher in order to contribute to the existing 

reservoir of knowledge.   

The main focus of the study is identification of problems and devising a strategy 
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to improve science education at secondary level in Pakistan.  The previous researches 

helped in identifying some of the problems in science education at secondary level 

and the suggestions for improving it.  The researcher conducted the study to find 

whether the problems identified by previous studies still exist by involving different 

stakeholders.  These include science teachers, science students, the head of the 

institution and the science experts.  The researcher also tried to gather evidence about 

new problems in science education not enlisted in the previous studies. 

The research study would aim at identifying problems in the new course content 

and its relevance to the present time.  Rehman (2004) found that the course content is 

loaded with factual information.  This content is not even according to the mental 

level of students as worked out by Akhtar (2004) and Naeem (2007).  Such issues 

need to be re-tested.  The views of different stakeholders would be sought in this 

regard.  This would help the science teachers, experts, textbook writers, curriculum 

developers and other concerned stakeholders in improving the quality of science 

course content and the science syllabi.  

The previous studies highlighted that the science teachers use traditional lecture 

method in teaching science.  The competence of science teachers in using the lecture 

method, demonstration and activity oriented method need to be explored as 

researched by Chaudhry (1993) and Iqbal (2004).  The purpose is to improve science 

teaching at secondary level.   

Moreover, the previous researches identified the gap in performing science 

practicals.  This problem along with the classroom management of science teachers 

also needed to be explored in this study.  Whether the science teachers hold 

discussion in the class?  Do they encourage their students to ask questions during 

teaching?  Do the students interact during the teaching-learning process? 
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In the area of testing and evaluation in science, the research study would aim at 

exploring the major problems.  This may relate to usefulness of evaluation, the 

teachers’ competence in evaluation as found by Bibi (2005) and Iqbal (2004) and the 

problems in examination system as identified by Arif (1998), Rehman (2004) Iqbal 

(2004) and Shirazi (2004).    

Lastly, the study would aim at identifying weaknesses in science teachers 

training programs.  The views of different stakeholder regarding science teachers 

training in testing and evaluation technique, modern teaching methodologies and in 

conducting science practical would be sought for this purpose.  The findings of 

Shirazi (2004), Husain (1998) and Anees (2005) regarding problem in teachers’ 

training would be put to test.  Likewise, the deficiencies in the teacher training 

programs could also be identified such as testing and evaluation techniques, designing 

teaching aids, guidance and counselling technique and using modern teaching 

methodologies.  Thus, the researcher is trying to identify the problems in science 

education from a different perspective.  The open-ended items would also help in 

identifying other problems not covered by the questionnaires and the suggestions for 

its improvement.  The identification of problems and the ways and means for its 

improvement will add to the existing reservoir of knowledge with research-based 

evidence.  
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CHAPTER 3 
 
 

RESEARCH METHODOLOGY 
 
 

The topic of the research study was Problems and Prospects of Science 

Education at Secondary Level in Pakistan. The research study was descriptive/survey 

type in nature. The purpose of the study was to identify the problems in science 

education at secondary level in Pakistan and to suggest ways and means for its 

improvement. The researcher collected data through questionnaires. For this purpose, 

three questionnaires were developed. One questionnaire was for the science students 

of class 10th, one for the science teachers and the third was for the headmasters and 

science experts. Data collected from these respondents were analyzed using Chi-

Square test for homogeneity at 0.05 significance level (detail given in section 3.7). 

3.1 POPULATION 

The population for the research study included all the secondary schools 

headmasters, science teachers at secondary level, science experts and science students 

of grade X from Punjab province.  The total number of headmasters in 2007 was 9587 

(AEPAM, 2009).   The number of science students was 428534 (2007 BISE figure).    

3.2 SAMPLE  

The sample for the research study was taken from Punjab province due to 
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constraint of time and resources. Punjab is the largest province with respect to 

population in Pakistan.  Meanwhile, the national science curriculum is the same 

throughout the Pakistan.  Lastly, the study delimited to Punjab province was also 

approved by the university Board of Advanced Studies and Research.  The number of 

secondary schools in the sample was 72 initially. However, the researcher increased 

the sample by 67% with supervisor’s approval getting a total of 120 schools. The 

researcher collected data from government high schools only. 

 The sampling process comprised of three stages. In the first stage, ten 

districts were randomly selected from Punjab province. These districts were Layyah, 

Multan, Sahawel, Okara, Gujranwala, Faisalabad, Attock, Jhang, Jhelum and 

Sargodha. In the second stage, twelve schools were randomly selected from each 

district based on proportionate sampling. The third stage was the selection of 

respondents from each school.  The headmaster of the selected school was 

automatically in the sample. As regarding science teachers, if the number of science 

teachers were more than three, then three science teachers were randomly selected by 

drawing lots.  If there were three science teachers, then all of them would be included 

in the sample.  However, if there were less than three science teachers in a school, 

then the other teachers teaching the science subject to secondary grades in the same 

school would be taken. In some cases, when the required number was not available, 

then the researcher would select science teacher from a nearby school with same 

resources and facilities. Regarding science students, the researcher would use the 

table of random numbers to find ten numbers and students having the same roll 

number as the number drawn would be selected in the sample.  There were four 

different samples. The headmasters of secondary schools, the science teachers 
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teaching to secondary classes, the science students of grade X and the science experts. 

Each sample was selected from its respective population. The sample was kept large 

and was selected from different parts of the Punjab province.  Meanwhile, the 

researcher selected 40 science experts through convenient sampling method. 

 
Table 7.  Selection of Sample of respondents 

 
Number of students

per school 
Number of teachers

per school 
Headmasters 

Total 
respondents 
per school 

 10 3 1 14 

Total Sample 10 x 120 = 1200 3 x 120 =360 1 x 120 =120 14 x 120 = 1680 

 

Number of science ‘experts’ = 40 

Total = 1680+40 = 1720 

The total number of questionnaires received was 1552 and the percentage of 

return of the questionnaires was 90%. 

3.3 RESEARCH INSTRUMENTS 

The research study was focused on the problems and prospects of science 

education at the secondary level in Pakistan. The study was survey type and data were 

collected through questionnaires. This had a number of advantages. It provides the 

researcher an opportunity to establish rapport, explain the purpose of the study, 

administer the questionnaire to a number of respondents at one place thus saving time 

and provides a large proportion of usable responses (Best & Kahn, 1996).  

The questionnaires were developed after review of related literature and 

research studies. The items in the questionnaires were based on five point Likert scale 

(Likert, 1932) which were analyzed using chi-square test for homogeneity at 0.05 
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significance level. In this regard, the researcher studied a number of related studies to 

know how data were collected and analyzed by other researchers.  In one study 

entitled ‘Problems and Prospects of Technical Education in Pakistan’ the researcher 

Shah (2004) collected data from 600 respondents on a five point Likert scale and 

analyzed the data using chi-square goodness of fit test at 0.05 significance level. Iqbal 

(2004) in his research study, ‘Problems and Prospects of Higher Education in 

Pakistan’ collected data from 320 students, 160 university teachers, 50 experts and 30 

community leaders. The data were collected through questionnaires, which were 

designed on five point Likert scale and were analyzed using chi-square goodness of fit 

test at 0.05 significance level.  Rehman (2004) also used chi-square goodness of fit 

test at 0.05 significance level for the analysis of data in his research study on 

‘Analysis of National Science Curriculum at Secondary Level in Pakistan’. The 

questionnaires were based on a five point Likert scale and the data were collected 

from 800 teachers and 40 science experts.  Akhtar (2004) also used questionnaires 

designed on five point Likert scale for collection of data which were analyzed using 

chi-square goodness of fit at 0.05 significance level in his study ‘Analysis of 

Curriculum Process and Development of a Model for Secondary Level in Pakistan’. 

In the above research theses, the researchers used chi-square goodness of fit 

test despite the fact that there were more than one variable. Naseer (2008) conducted 

his research on ‘A Study of Motivational Techniques Used by Heads of Institutions of 

Higher Education and Their Impact on the Performance of Teachers’. The researcher 

collected data from principles, students and teachers. The researcher used two way 

chi-square test, which was better than the method used by the previous researchers 

because he also compared the responses of the respondents. 
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After reviewing the related studies, the researcher discussed with his 

supervisor to design the questionnaires on five point Likert scale (Likert, 1932) and to 

use chi-square two-way test at 0.05 significance level for analysis of data. Because, 

there were different populations, therefore the researcher used chi-square test for 

homogeneity to compare the responses and to observe if there exists a significant 

difference among the different population related to particular statement. The 

following three questionnaires were developed. 

 

i.  Questionnaire for the Science Students (Appendix B) 

ii.  Questionnaire for Science Teachers(Appendix C) 

iii.  Questionnaire for Headmaster and Science Experts (Appendix D) 

3.3.1 Questionnaire for science students (Appendix B) 

The questionnaire for science students contained 24 closed items.  The original 

questionnaire was in Urdu so that the students can easily respond on it.  Some of these 

items had sub-parts as well which made the number of items to 40 (Appendix B).  

Item 1-4 were related to the objectives of science.  Item 5-11 were related to content.  

Item 12-17 were related to instructional strategies.  Item 18-23 were related to 

evaluation.  Item 24 was related to teachers training.  The last two questions were 

open ended.  The purpose of including these questions was to get a free response of 

the respondents about the problems in science education not covered by the 

questionnaire and the respondents’ views about improving science education in 

Pakistan. 
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3.3.2 Questionnaire for science teachers (Appendix C) 

The original questionnaire for the science teachers was in Urdu so that the 

teachers can easily respond on it.  This questionnaire contained two parts A and B 

(Appendix C). Part A consists of 19 yes/no items related to the facilities available in 

the science laboratory. Part B contained 29 closed items. Some of these items 

contained sub-parts as well which made the total number of items to 49 (Appendix C). 

Item 1-4 were related to objectives of science. Item 5-11 were related to content. Item 

12-17 were related to instructional strategies. Item 18-23 were related to evaluation. 

Item 24-29 were related to teachers training. The last two questions were open ended. 

 3.3.3 Questionnaire for headmasters and science experts (Appendix D) 

The questionnaire for headmasters and experts was mostly the same as that of 

science teachers except that ‘Part A’ was excluded from the questionnaire of science 

teachers.  There were twenty nine closed items designed on five point Likert scale 

(Likert, 1932).  Some of these items had sub-parts as well which made the total 

number of items to 49 (Appendix D).  Item 1-4 were related to objectives of science.  

Item 5-11 were related to content.  Item 12-17 were related to instructional strategies.  

Item 18-23 were related to evaluation.  Item 24-29 were related to teachers training.  

The last two questions were open. 

3.4 VALIDATION OF THE RESEARCH INSTRUMENTS 

After the review of related literature, the researcher developed the 

questionnaires for the science students, the science teachers, and the school heads and 

science experts. The items in the three questionnaires were mostly same and related to 
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the objectives, course content, teaching strategies, evaluation, science facilities and 

science teachers training. The statement of the items in the questionnaires was made 

clear and legible so that all the respondents understand it in the same manner as the 

researcher has put it. Sufficient space was left for the response. In order to check 

whether the items in the three questionnaires actually measures what it purports to 

measure, the researcher sought the expert judgment of six educationists.  The experts 

were fully explained the purpose of the research study and its objectives. These 

experts carefully reviewed the questionnaires and checked all the items for language 

and content. The researcher consulted the experts personally and discussed the items 

with them. Based on the advice and suggestions of these experts, the items were 

refined and improved in content, language and structure.  

3.5 PILOTING 

For pilot testing, the researcher randomly selected six schools from 

Rawalpindi district. From each school, the headmaster, 15 science students and three 

science teachers were selected for the collection of data. The total respondents for 

pilot test were six headmasters, 90 science students, 18 science teachers and five 

science experts. The questionnaires were administered to the relevant respondents. 

They were asked to fill the questionnaire and mark any word or sentence structure that 

they find ambiguous, confusing or incomprehensible. The researcher also discussed 

the items with the respondents in a very cordial and informal manner.  The 

respondents were asked to express their views and their thoughts when they read an 

item.  The purpose was to observe that the respondents understand an item in the same 

way as intended.  From the responses of these respondents and the difficulty faced in 
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understanding the items, the language of some of the items were modified and 

improved accordingly. There were initially 31 similar items in all the three 

questionnaires. However, two items were removed from the questionnaire for science 

teachers, expert and headmasters. One of them was about the course content and the 

second about the in-service teachers’ training. The total number of items retained was 

29.   The language of item no. 6, 8, 18, 23, 25 and 27 were improved in the light of 

difficulty faced by the respondents. As regarding science students’ questionnaire, 

seven items were deleted. These items were related to teachers’ training and the 

students were not able to respond on them. Thus, there were 24 items in the science 

students’ questionnaire. 

3.6 RELIABILITY OF THE RESEARCH INSTRUMENT 

The reliability of the questionnaires was found through split half method.  

Split half reliability is used when the test is long and it is difficult to re-administer the 

test to the groups.  The procedure is that, first the test is administered to a group.  

After performing on the test by the group, it is divided into two comparable halves.  

The score of each subject is computed on both the halves and the correlation between 

the score on the two half is found out (Gay, 2000). 

For this purpose, the items in the questionnaires were divided in to two equal 

halves, the odd and even numbered items.  The score acquired by each respondent 

during the pilot test on both the parts were determined.  This was done by assigning a 

numeric code to each of the response as given below. 

Strongly Agree   5 

Agree     4 
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Undecided    3 

Disagree    2 

Strongly Disagree   1 

The score of each individual on each item was found out and added up to get 

his total scores on the odd and even numbered items.  The two scores of all the 

respondents were then statistically analysed using SPSS version 17.0 to find the 

correlation between the two halves.  The correlation was found by using Pearson 

correlation formula given below: 

r  =                

After finding the correlation between the odd and even numbered items, the 

coefficient of reliability for the whole questionnaire was calculated by applying the 

Spearman – Brown prophecy formula (Gay, 2000). 

α  ( R e l i a b i l i t y  o f  f u l l  q u e s t i o n n a i r e )  =   

The coefficient of reliability calculated for each questionnaire is given below: 

Table 8.  Reliability Coefficient for Questionnaires 
S.No. Questionnaire Coefficient of Reliability

1 Science Students  0.84 

2 Science Teachers  0.81 

3 Headmasters 0.86 

4 Science Experts  0.82 

 

W h e r e  x  =  X - ,  

 y  =  y -  
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3.6. CONTROLLING THREATS TO VALIDITY 

Kalaian and Kasim (2008) expressed that in survey research, the threat to 

validity include sample characteristics, setting characteristics and attrition rate. 

In order to maximize the validity of the research study, the researcher took the 

following measures.  Firstly, the researcher randomly selected the sample from the 

population.  Secondly, the size of the sample was kept large and was spread to various 

districts of Punjab (10 district).  Thirdly, the data from the sample was taken during 

the same semester year to control the influence of time variability.  Fourthly, the 

sample may respond differently when they know that they are participating in a 

research survey.  This is called the Hawthorne effect.  This was minimized by telling 

the respondents not to mention their names on the questionnaire.  Moreover, the 

respondents were encouraged to respond honestly without any fear or favour.  Fifthly, 

the research tried his best to minimize the attrition rate by regular follow up and 

sending reminder notices to receive the questionnaire back from the respondents.  By 

this way, the researcher was able to get 90% of the distributed questionnaires. 

3.7 DATA COLLECTION 

  Data collection was started after the necessary changes incorporated in the 

questionnaires suggested by the panel of experts and the result of pilot study. The 

respondents were given general instructions before filling the questionnaire. Some of 

the questionnaires were e-mailed to science experts where a direct contact was not 

possible. 
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3.8 ANALYSIS OF DATA 

Initially, the three questionnaires were designed on a five point Likert scale 

(Likert, 1932) consisting the option of ‘Strongly Agree, Agree, Undecided, Disagree 

and Strongly Disagree’.  The original data was also collected through the five option 

scale.  However, during the internal evaluation process, based on the advice of the 

evaluation committee and the researcher’s supervisor, the five point Likert scale was 

changed to three point scale in order to have a more clear view of the responses and to 

help in forming judgement about the respondents’ opinions.  This was also helpful in 

interpreting the results when a comparison was desired among different groups.  This 

conversion did not affect the analysis and interpretation of the original data as can be 

verified from the research of Jacoby and Matell (1971).  Their research examined the 

issue of number of response alternatives to be provided on a scale.  They found that 

there was no effect on the use of large or small number of option categories.  They 

concluded that as little as two or three categories could be even used.  . 

 In order to limit the responses to 3 options, the researcher added the responses 

made on ‘strongly agree’ and ‘agree’ and grouped them under one single option 

which was labelled ‘Agree’.  In the same way, the responses made on ‘strongly 

disagree’ and ‘disagree’ were added and was tabulated under ‘disagree’.  The 

responses made on ‘undecided’ were not altered.  The data were analysed using Chi-

square test for homogeneity at significance level of 0.05.  This can be understood 

from the following example taken from the present study. 
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Original table of values with all the 5 options (table 38) 

Group Sample
Strongly 

Agree 
Agree Undecided  Disagree 

Strongly 
Disagree 

  % % % % % 

Science teachers 324 21 41 5 7 26 

Headmasters 108 18 24 18 6 35 

Science students 1080 19 27 15 24 19 

Experts 40 7 15 35 18 25 

 

Modified table with 3 options (table 38) 

Group Sample Agree Undecided Disagree 

  % % % 

Science teachers 324 62 5 33 
Headmasters 108 42 18 41 
Science students 1080 46 15 39 
Experts 40 22 35 43 

Total 1552 49 13 38 

 

  As can be seen from the two tables, that the values in the second modified 

table portrays a more clear view than the first table with five options. The modified 

table can be more easily used for drawing inferences and conclusion and thus, this 

method was adopted for all the tables. 

The researcher used Chi square for analysing data.  Chi-square is an 

appropriate test when the data is in the form of frequency counts or percentages 

occurring in a group or various groups. This test makes a comparison between what is 

actually observed and what may be expected if the groups are assumed equal. The 

result of Chi-square is determined by consulting a table of Chi-square (Gay, 2000). 

The chi-square test is said to be one of the most widely used tests for statistical data 

generated by non-parametric analysis. There are two different of applications of chi-

square test. 
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3.7.1 Goodness of Fit Test 

 This tests how well the obtained sample distribution fits the control 

(population) distribution as specified by null hypothesis.  This test allows us to 

compare a collection of categorical data with some theoretical expected distribution 

e.g. in order to find what is the most effective way assessing the undergraduate 

students, the students were provided three options, i.e. through exams, or course work 

or both.  The students’ responses were registered in a table for each category.  .  This 

is called the observed frequency.  The expected frequency was found by assuming 

that there is equal probability of choosing each response.  Thus, the total responses 

were divided by the number of options. 

Outcome    Exams     Course-work Both       Totals 
 
Observed frequency (O)  35          23   62       120 
 
Expected frequency (E)   40         40   40             120 
 

Example taken from Russo (2003). 

 The value of Chi-square (χ²) was calculated through the following formula:  

χ ²    =  Σ   

This method was not used in this study.       
 

3.7.2. Chi square as a Contingency Test  

This chi-square test is commonly used in analysing data where two groups or 

variables are compared.  Each of the variables may have two or more categories 

which are independent from each other.  The data for this comparison is generated 
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from the frequencies in the categories.  In this study, the chi-square as a contingency 

test was used to compare the responses to the questions with the four samples. There 

are two types of Chi square contingency test; the Chi square test for independence and 

the Chi square test for homogeneity. In this study, Chi square test for homogeneity 

was used as there were four different samples and the researcher tried to find if there 

exists any significant difference in the views expressed by the four different samples. 

      The observed frequency for each category was found out and was put in the 

two dimensional table. The next step was to find the expected frequency, which was 

found by the formula: 

 fe =  (fc fr ) / n     fe = expected frequency 

       fc  = frequency total for column 

       fr = frequency total for rows 

       n = total number of respondents 

The researcher used Microsoft Office Excel 2007 for finding the value of Chi-square 

and percentages.  The formula used for Chi-square (χ²) test was: 

χ ²    =  Σ   

The formula measures the difference between the observed frequency and the 

expected frequency.  A large difference will produce a large value of chi-square and 

the more the chance of rejecting null hypothesis, H0 (Gravetter & Wallnau, 2004). 

The degree of freedom, df was determined by the formula: df = (R-1) (C-1)                 

where R is the number of rows and C is the number of columns in the contingency 

table. For example, using one set of data from the study 
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Table 8.  Analysing data using chi-square 
 Group Sample Agree Undecided Disagree χ² df p 

   % % % 

34.6 6 < 0.001

1. Science teachers 324 56 23 21 

2. Headmasters 108 57 18 25 

3. Science students 1080 49 18 33 

4. Experts 40 23 23 55 

 Total 1552 50 19 31 

 

 The ‘control group’ data were generated by considering the entire population 

(all four groups added together) and each group was then compared to that ‘control 

group’ in the same way as above. 

 There are few limitations on the use of chi-square.  The test is known as a non-

parametric test in that there are no distribution restrictions.  However, it is known that 

when values within any category are small, there is a chance that the calculation of χ2 

may produce inflated results, which may lead to wrong interpretations.  Different 

statisticians impose different minimum category limits, the most stringent being a 10 

or 5% limit on all categories.  When the category falls below either of these, then 

categories are grouped and the df falls accordingly.  

In this study, the samples are relatively large and the following limits were set: 

Group Sample 
Minimum 

Size 

Science teachers 324 16 

Headmasters 108 10 

Science students 1080 20 

Experts 40 5 



129 
 

 
 

  

 
 

CHAPTER 4 
 
 

PRESENTATION AND ANALYSIS OF DATA 
 
  
 This chapter deals with the presentation and analysis of data. The three 

questionnaires that were used for collection of data were analyzed using two-way Chi-

square test for homogeneity at 0.05 significance level. The responses of science 

teachers, headmasters, science students and science experts were included in the same 

table if the items asked were the same. Most of the items in the questionnaires were 

closed with two open-ended questions at the end.         

                The analysis of the open-ended items in the questionnaires was done based 

on its frequency. The respondents were asked to identify some problems in science 

education at secondary level and to suggest some measures for improving science 

education in Pakistan. The responses of the respondents were tabulated based on its 

frequency. The total frequency of each response was added up for each category and 

then its percentage was calculated. The data for all four groups for each question are 

now presented.  Percentages are used for clarity but all calculations of chi-square use 

frequencies. 
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Table 9.  Science teachers knowledge about objectives of teaching of science 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

32.9 6 < 0.05

Science teachers 324 64 14 22 

Headmasters 108 44 14 42 

Science students 1080 48 20 32 

Experts 40 50 15 35 

Total 1552 51 18 31 

 

The science teachers are, as might be expected, the most confident that they 

know the objectives while the headmasters are least confident, perhaps suggesting a 

lack of faith in their science teachers.  In all four groups, the responses are polarised, 

with few adopting the undecided position. 

Looking at the science students and the science experts, their views are very 

similar.  Comparing these two groups using chi-square gives χ² = 0.6 (df 2) which is 

not significant.   

The key issue to explore why the headmasters hold much less positive views 

compared to the other groups. 
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Table 10.  Science students knowledge about objectives of teaching of science 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

34.6 6 < 0.05

Science teachers 324 56 23 21 

Headmasters 108 57 18 25 

Science students 1080 49 18 33 

Experts 40 23 22 55 

Total 1552 50 19 31 

 
 
 

The science teachers and headmasters show similar views with χ² = 1.9 (df  2) 

which was not significant.  However, the science students are much less confident and 

the experts hold very different views indicating that they do not really think that the 

science students know about the objectives. 

Perhaps these views are reasonable.  However, who holds the more accurate 

perception?  It is likely that the experts are being more realistic while the students 

perceive reality more differently. 

It can be observed that both science teachers and science students know the 

objectives of science teaching.  However, there was some disagreement regarding 

students knowing the objectives.  The question is for whom the objectives are written.  
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Table 11.  Objectives as well defined 

Group Sample Agree Undecided Disagree χ² df p 

  % % %

34.1 6 < 0.05

Science teachers 324 59 16 25 

Headmasters 108 58 6 36 

Science students 1080 45 16 39 

Experts 40 65 15 20 

Total 1552 49 16 35 

 
 
 

There is considerable polarisation of view for all the groups except the science 

students.  The science students were least confident and this was to be expected.   

It could easily be argued that objectives are most useful to the science teachers 

in that they can direct the work.  They may well not be so relevant to the students in 

that they are not in a position to know or understand where their course is going.  The 

purpose of this question was to find the views of the respondents whether the 

objectives of science teaching was well-defined and clear to them.  Overall, the 

experts may have the best picture of practical reality. 
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Table 12.  Science objectives are achievable 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

37.2 6 < 0.05

Science teachers 324 64 12 24 

Headmasters 108 49 14 37 

Science students 1080 48 14 38 

Experts 40 78 10 12 

Total 1552 53 13 34 

 
 

Most of the experts were confident that objectives of science teaching are 

achievable. The science teachers also believed that the objectives are achievable as 

they are the ones that take their students towards it. The views of headmasters and 

science students were almost similar and when analyzed statistically, it was found that 

the views of headmasters and science students were not significant, χ2 = .02 (df 2), p > 

.05.  

The point of concern is why the headmasters and students viewed that 

objectives are not achievable. This may portray the negative attitude of the 

headmasters that they are not confident about their science teachers achieving the 

science objectives. 
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Table 13.  Course content as over loaded (lengthy) 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

53.9 6 < 0.05

Science teachers 324 66 17 17 

Headmasters 108 45 16 39

Science students 1080 47 29 24 

Experts 40 53 27 20 

Total 1552 51 26 23 

 
 

There was significant difference among the four groups regarding the science 

content being overloaded. The science teachers were more in agreement that the 

science course content is overloaded. The reason for this may be that the science 

teachers have to teach and finish the course. Thus, their views seem to be more 

reliable. In comparison, the other groups did not differ significantly about the 

curriculum being overloaded.  

The value of chi square for teachers and experts was,  χ2 = 3.18 (df 2), p > .05, 

for students versus experts was, χ2 = .54 (df 2), p > .05 and for headmasters-experts 

was, χ2 = 5.53 (df 2), p > .05. Thus, the views of the three groups were not significant 

and the difference occurred only by chance. 

Surprisingly, the headmasters and science students were less confident about the 

overloaded of science course content. The question arises here is why the students and 

headmasters hold a much less positive view. 
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Table 14.  Irrelevant material in science course content 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

27.6 6 < 0.05

Science teachers 324 44 16 40 

Headmasters 108 40 29 31

Science students 1080 47 20 33 

Experts 40 68 27 5 

Total 1552 46 20 34 

 
 

The views of all the groups except the experts were polarized. Majority of 

experts viewed that the science course content contains irrelevant material. However, 

the other three groups were not much confident. This may indicate the expert opinion 

of the science experts that they can better judge the curriculum content for relevancy. 

The students and science teachers hold similar views about the irrelevancy of course 

content. The views of science teachers and students were found not significant as χ2  = 

4.64 (df 2), p > .05.   

An important issue that arises here is that developing course content is mainly 

the task of science experts. If the science experts viewed that the course content 

included irrelevant material, then why are such material included in the course content 

as they are the one responsible for developing it. 
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Table 15.  Updation of science course content  

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

95.1 6 < 0.05

Science teachers 324 47 10 43

Headmasters 108 55 14 31

Science students 1080 50 28 22

Experts 40 63 10 27

Total 1552 50 23 27

 
 

There was found significant difference among the four groups regarding 

course content being updated. The science experts are, as might be expected, the most 

confident that the course content is updated while, the science teachers are the least 

confident, perhaps suggesting a lack of faith in work of science experts. In all four 

groups, the responses are polarized, with few adopting the undecided position. 

Looking at the views of headmasters and the science experts, their views were 

found not significant. Comparing these two groups using chi-square gives  χ2 = 0.81 

(df 2), p>.05.    

The key issue to explore here is why the science teachers hold less positive 

views compared to the other groups.  
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Table 16.  The revised science content as better than the previous 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

25.2 6 < 0.05

Science teachers 324 56 25 19 

Headmasters 108 56 9 35

Science students 1080 58 19 23 

Experts 40 43 20 37 

Total 1552 57 19 24 

 
 

There existed significant difference among the four groups regarding the 

revised science content being better than the previous. An unexpected view was that 

of experts who were least confident about the revised course content as better than the 

previous. This raises an important question. Why is the new course content not better 

than the previous one? What are the changes that made the revised course content 

worse than the previous? 

The other three groups were more confident about the revised course content. 

When the views of experts were statistically compared with the views of headmasters, 

the value was not significant, χ2 = 3.77 (df 2), p > .05.  

Similarly, the comparison of the views of experts and science students also revealed 

that the value of chi square was  not significant, χ2 = 4.98 (df 2), p > .05.  

  



138 
 

 
 

Table 17.  Science course content and mental level of students 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

13.0 6 < 0.05

Science teachers 324 48 11 41

Headmasters 108 64 11 25

Science students 1080 49 13 38

Experts 40 58 8 34

Total 1552 50 13 37

 
 

There was significant difference among the four groups that the science course 

content is according to the mental level of students. The headmasters and experts were 

more confident and hold similar views that the science course content is according to 

the mental level of students. When the views of headmasters and experts were 

compared, the value of chi square was not significant, χ2 = 1.62 (df 2), p>.05.   

The views of science teachers and students were polarized and they were less 

confident about the content adequacy according to mental level. When the views of 

teachers and students were compared, there was no significant difference; χ2 = 1.72 

(df 2), p>.05. 

There are some important questions that can be raised here. For whom is the 

course content written? Why the students and science teachers think the course 

content is not according to the mental level of students?  
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Table 18.  Science course content and international standards 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

44.1 6 < 0.05

Science teachers 324 26 13 61

Headmasters 108 20 16 64

Science students 1080 39 17 44

Experts 40 32 25 43

Total 1552 35 16 49

 
 

There was significant difference among the four groups regarding the science 

course content meeting international standards. The responses were mostly in 

disagreement. The headmasters and science teachers hold the most negative opinion. 

They were of the view that the science course content does not meet international 

standards. The views of headmasters and science teachers were similar and there was 

found no significant difference in their views when compared statistically; χ2 = 1.5 (df 

2), p>.05.    

  The views of experts and science students were also similar but they were less 

negative than the views of science teachers and headmasters.  The value of chi square 

for the responses of experts and science students was found not significant;  χ2  = 2.12 

(df 2), p>.05.    
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Table 19.  Science content fulfilling students’ needs 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

4.1 
 

6 >0.05 

Science teachers 324 41 11 48

Headmasters 108 39 8 53

Science students 1080 36 12 52

Experts 40 38 12 50

Total 1552 37 12 51

 
 

There was no significant difference among the four groups regarding the 

science course content fulfilling needs of science students. The views were mainly 

negative and the respondents viewed that the science course content does not fulfill 

the needs of science students. When the views of any two groups were compared 

statistically, the value of chi square was not significant in all the cases, i.e. 

Teachers vs. headmasters; χ2 = 1.10 (df 2), p>.05.    

Student vs. experts; χ2 = 0.05 (df 2), p>.05.    

Teachers vs. students, χ2 = 2.81 (df 2), p>.05.    

Teacher vs. experts; χ2  = 0.21 (df 2), p>.05.    

Headmasters vs. experts; χ2 = 0.59 (df 2), p>.05.    

 This may be actually true in Pakistan, where the science content lacks interests 

among science students and is regarded as something to be memorized by heart to 

pass it. 
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Table 20.  Science Course content fulfilling society needs 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

23.8 6 < 0.05

Science teachers 324 31 10 59

Headmasters 108 35 18 47

Science students 1080 39 12 49

Experts 40 15 25 60

Total 1552 36 13 51

 
 

There existed significant difference among the four groups regarding the 

science course content fulfilling the needs of society. The responses were mostly in 

disagreement. The experts and science teachers were more confident that the science 

course content does not fulfill society needs. However, the headmasters and science 

students were not so confident. The views of both were similar and when compared 

statistically, there was found no significant difference in the views of headmasters and 

science students;  χ2 = 2.55 (df 2), p>.05.    

This points towards an important issue. Why is the science course content not 

fulfilling the individual as well as society needs? What could be done to address this 

problem? 
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Table 21.  Competency of teachers in lecture method 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

30.3 6 < 0.05

Science teachers 324 52 27 21 

Headmasters 108 65 6 29

Science students 1080 50 22 28 

Experts 40 68 10 22 

Total 1552 52 21 27 

 
 

There was significant difference among the four groups regarding teaching 

competency of science teachers in lecture method. The responses were mainly 

positive. A surprising observation was that the science experts and the headmasters 

were more confident about the competency of science teachers in the lecture method 

than the teachers themselves. The views of headmasters and experts were same and 

when compared statistically, there was no significant difference;  χ2 = 0.93 (df 2), 

p>.05 

A question that arises here was why the teachers were less confident in 

expressing their competency in lecture method. A possible reason may be that they 

felt shy of expressing their competency in lecture method which is highly criticized in 

the modern classrooms. 
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Table 22.  Competency of teachers in lecture cum demonstration method 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

29.6 6 < 0.05

Science teachers 324 51 24 25 

Headmasters 108 59 13 28

Science students 1080 44 23 33 

Experts 40 65 5 30 

Total 1552 47 22 31 

 
 

There was significant difference among the four groups regarding the teachers 

competency in lecture cum demonstration method. The responses were polarized. The 

views of experts and headmasters were again similar and then their responses were 

compared statistically, there was found no significant difference; χ2  = 3.53 (df 2), 

p>.05.  

The science teachers were less confident, however, the students views were 

least positive of all.  May be they have little experience of observing their science 

teachers with lecture cum demonstration method. 
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Table 23.  Competency of teachers in activity-oriented method 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

42.3 6 < 0.05

Science teachers 324 37 7 56 

Headmasters 108 34 22 44

Science students 1080 41 18 41 

Experts 40 32 13 55 

Total 1552 39 16 45 

 
 

There existed significant difference among the four groups regarding teachers 

competency in activity-oriented method. The views were mainly in disagreement. The 

views of science students were equally divided. It seems as if the students could not 

decide what an activity oriented method could be. The views of headmasters and 

science students were similar and when compared using chi square, there was found 

no significant difference in their responses; χ2 = 1.99 (df 2), p>.05 

It is interesting to observe that of all the groups, the teachers opined in high 

disagreement that they are not competent in teaching through activity oriented 

method. This may be a sincere wish on their part to learn about it. The experts shared 

a similar opinion. When the responses of teachers and experts were compared, the 

researcher found no significant difference;  χ2 = 2.02 (df 2), p>.05 
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Table 24.  Performing practical work with the related theory topic 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

55.7 6 < 0.05

Science teachers 324 59 15 26

Headmasters 108 69 7 24

Science students 1080 48 23 29

Experts 40 85 5 10

Total 1552 53 20 27

 
 

There was significant difference among the four groups related to performing 

practical work with the related theory topic. The responses were mostly positive. The 

experts were the most confident that it is better to perform practical work with the 

related theory topic. The headmasters and the science teachers were less confident, 

however, when the views of headmasters and experts were compared, they were 

found similar and the difference was not significant;  χ2= 4.19 (df 2), p>.05.   

An interesting observation was the polarized views of science students. They 

were least confident about conducting practical with the related theory topic. It seems 

as if the students prefer to avoid practical with the related theory topic. The need is to 

explore why the students think so?  
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Table 25.  Performing practical work at the end of the course 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

75.3 6 < 0.05

Science teachers 324 22 36 42

Headmasters 108 28 27 45

Science students 1080 33 19 48

Experts 40 8 5 87

Total 1552 29 23 48

 
 

There existed significant difference among the four groups related to 

performing practical work at the end of the course. The responses were mostly 

negative. The views of experts were sharper towards disagreement than the other 

categories. The experts strongly believed that it is not better to perform practical work 

at the end of the course. The students views were less in disagreement than the other 

categories. It was not unexpected. The students may be thinking of delaying practical 

work which shows their lack of interest in lab work. 

However, the views of headmasters and science teachers were similar. When 

their responses were compared, the researcher found no significant difference;  χ2 = 

3.90 (df 2), p>.05.  Similarly, the value of chi square was not significant when the 

responses of headmasters and students were statistically compared; χ2  = 3.60 (df 2), 

p>.05.   
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Table 26.  Performing practical work near the annual examination 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

38.8 6 < 0.05

Science teachers 324 32 17 51

Headmasters 108 41 10 49

Science students 1080 38 18 44

Experts 40 9 5 86

Total 1552 36 17 47

 
 

There was significant difference among the four groups related to performing 

practical work near annual examination. The responses were mostly negative. The 

views of experts were again sharper which shows that it is not better to perform 

practical work near annual examination. However, the views of other groups were 

polarized.  

The headmasters and the students hold similar views. When their views were 

compared using chi square, the result was not significant;  χ2 = 3.86 (df 2), p>.05.  The 

question is that is it wise to delay practical work near annual examination? Why a 

considerable number of respondents opined to perform practical work near annual 

examination? Perhaps, the headmasters, the teachers and the students hold this view in 

order to get good result if the practical work is performed near examination. 
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Table 27.  Encouraging discussion in science class 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

55.6 6 < 0.05

Science teachers 324 60 5 35

Headmasters 108 69 8 23

Science students 1080 51 17 32

Experts 40 82 10 8

Total 1552 55 14 31

 
 

There was significant difference among the four groups regarding encouraging 

discussion in class. The experts were more confident than the other groups about 

encouraging discussion in the class. The headmasters also hold a similar view. When 

the responses of headmasters and the experts were statistically compared, the result 

was not significant; χ2 = 4.24 (df 2), p>.05.   

The views of science teachers is more close to reality as they want discussion 

but the limitation imposed by discussion also counts. The time constraint, the 

overcrowded classrooms and the overloaded syllabus are some of the factor affecting 

classroom discussion. However, the students were less confident about discussion in 

the class. Discussion require interactive involvement of students which the students 

were trying to avoid.  
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Table 28.  Encouraging students to ask questions during teaching 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

27.8 6 < 0.05

Science teachers 324 60 16 24

Headmasters 108 72 10 18

Science students 1080 54 19 27

Experts 40 83 5 12

Total 1552 57 17 26

 
   

There existed significant difference among the four groups related to teacher 

encouraging students questions. The responses were mostly positive. As expected, the 

views of experts and headmasters were more in agreement than the other groups. 

Perhaps, the experts and the headmasters are more demanding from the teachers. In 

order to find whether the headmasters and the experts hold similar views, their 

responses were further analyzed using chi square. It was found that the headmasters 

and experts views were not significant; χ2 = 1.77 (df 2), p>.05.  

However, the science teachers and students were less confident about 

encouraging questions during teaching. The students were least in agreement with the 

statement. Perhaps, the students did not like to ask questions. Similarly, the science 

teachers may not like interruption during teaching and they would favour asking 

questions at the end of the lecture. Moreover, the views of science teachers and 

students were found not significant using chi square; χ2 = 4.48 (df 2), p>.05.   

  



150 
 

 
 

Table 29.  Interacting with students during teaching 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

48.3 6 < 0.05

Science teachers 324 19 19 62

Headmasters 108 38 17 45

Science students 1080 39 16 45

Experts 40 35 10 55

Total 1552 34 17 49

 
 

There was significant difference among the four groups regarding teachers 

interaction with students during teaching. The headmasters and the science students 

hold similar views that the teachers do not interact with the students during teaching. 

When the responses of all the four groups were statistically analyzed and compared 

with each other, it was found that there was no significant difference between the 

views of headmasters and science students, χ2 = 0.05 (df 2), p>.05;  between students 

and experts,  χ2= 1.97 (df 2), p>.05; and between headmasters and experts,  χ2 = 1.51 

(df 2), p>.05.   

Unexpectedly, the science teachers were the most in disagreement than the 

other groups meaning they do not interact actively with their students. It may mean 

the lack of relationship and interaction among the science teachers towards their 

students.  
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Table 30.  Difficulty in modern teaching methods due to less number of periods 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

37.3 6 < 0.05

Science teachers 324 62 13 25

Headmasters 108 44 27 29

Science students 1080 50 14 36

Experts 40 38 28 34

Total 1552 52 15 33

 
 

There was significant difference among the four groups regarding difficulty in 

using modern teaching methods due to less number of periods per week for science 

subjects. The science teachers were more confident that the number of periods per 

week for science subjects is less, therefore, they cannot teach the class using modern 

teaching methodologies. However, the views of science students were divided and it 

seems that they do not have a clear picture of the situation. 

The headmasters and the experts did not agree with the statement. May be the 

headmaster think that the number of periods per week is adequate in the time table. 

The views of headmasters and experts were similar and statistically they were not 

significant when compared using chi square;  χ2 = 0.72 (df 2), p>.05.   
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Table 31.  Difficulty in modern teaching methods due to overloaded syllabus 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

7.4 6 < 0.05

Science teachers 324 49 19 32

Headmasters 108 51 21 28

Science students 1080 55 17 28

Experts 40 68 10 22

Total 1552 53 18 29

 

  

There existed no significant difference among the four groups regarding 

difficulty in using modern teaching methods due to overloaded syllabus. Surprisingly, 

the experts think that the science syllabus is overloaded and thus, the teachers may not 

use modern teaching methodologies.  

However, the science teacher, who has to teach the science syllabus were least 

confident about the statement. Nevertheless, all the groups responded similarly and 

the inter groups comparison was not significant using chi square test. Teachers vs. 

headmaster,  χ2 = 0.67 (df 2), p>.05;   teachers vs. students, χ2 = 2.99 (df 2), p>.05;   

teachers vs. expert  χ2 = 5.00 (df 2), p>.05; headmaster vs. students, χ2  = 1.22 (df 2), 

p>.05.   
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Table 32.  Difficulty in modern teaching methods due to more number of 
students 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

10.1 6 < 0.05

Science teachers 324 62 12 26

Headmasters 108 56 9 35

Science students 1080 57 9 34

Experts 40 63 5 32

Total 1552 58 10 32

 
    

There existed no significant difference among the four groups regarding 

difficulty in using modern teaching methods due to more number of science students 

in the class. All the groups responded in a similar manner on the statement and thus 

the comparison of views were not significant in all the groups on chi square. 

However, the views of science teachers and experts identified that it is difficult to use 

modern teaching methodologies in over-crowded class rooms. The headmasters and 

science students also think similar. But, most of our science classrooms are 

overcrowded. The question is how to teach such overcrowded science classrooms 

through modern teaching methodologies.  
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Table 33.  Difficulty in modern teaching methods due to lack of resources 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

28.8 6 < 0.05

Science teachers 324 53 23 24

Headmasters 108 60 9 31

Science students 1080 53 24 23

Experts 40 49 5 46

Total 1552 54 22 24

 
 

There was significant difference among the four groups regarding difficulty in 

using modern teaching methods due to lack of resources. The headmasters were more 

confident about the lack of resources as a hurdle in using modern teaching 

methodologies. It was expected as the headmasters are more concern about the school 

resources and its availability. 

The views of science teachers and science students were much similar and 

statistically, they were not significant using chi square, χ2 = 4.19 (df 2), p>.05.  The 

views of experts were highly polarized. The issue that arises here is that, are the 

resources necessary for modern teaching methodologies? Can the science teachers use 

modern teaching methodologies without resources?   
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Table 34.  Usefulness of daily Evaluation 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

29.5 6 < 0.05

Science teachers 324 62 15 23

Headmasters 108 63 10 27

Science students 1080 49 15 36

Experts 40 60 15 25

Total 1552 53 14 33

 
 

There existed significant difference among the four groups regarding the 

usefulness of evaluation if it is taken daily. The headmasters, science teachers and the 

experts were equally confident that daily evaluation in the form of small written test, 

oral test or handling instruments is useful. When the responses of these three groups 

were statistically compared using chi square test, the results were not significant. The 

chi square value for science teachers-headmasters was  χ2= 1.98 (df 2), p>.05; science 

teachers-experts was  χ2= 0.10 (df 2), p>.05 and headmaster-experts was  χ2= 0.67 (df 

2), p>.05; all values of chi squares were not significant. 

However, the science students were not confident about taking daily 

evaluation. The reason for this may be obvious. Daily evaluation means daily 

preparation and proper study habits on the part of students. However, is daily 

evaluation possible keeping in mind the overcrowded classrooms and overloaded 

science syllabi. 
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Table 35.  Usefulness of weekly evaluation 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

29.9 6 < 0.05

Science teachers 324 70 5 25

Headmasters 108 56 14 30

Science students 1080 57 11 32

Experts 40 68 12 20

Total 1552 60 10 30

 
 

There existed significant difference among the four groups regarding the 

usefulness of evaluation if is taken within a week. The responses were polarized 

however, all the four groups were confident about the usefulness of weekly 

evaluation. The science teachers and the experts were more confident about the 

usefulness of weekly evaluation. The headmasters and science students were less 

confident. However, the responses of headmasters and science students were 

statistically not significant using chi square test, χ2 = 1.69 (df 2), p>.05. 
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Table 36.  Usefulness of evaluation after more than a week 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

44.7 6 < 0.05

Science teachers 324 26 8 66

Headmasters 108 24 25 51

Science students 1080 28 22 50

Experts 40 38 28 34

Total 1552 28 19 53

 
 

There was significant difference among the four groups regarding the 

usefulness of evaluation if it is taken after more than a week. The views were mostly 

negative. The respondents believed that evaluation taken after more than a week may 

not be useful. The science teachers were strongly in disagreement than the other three 

groups. The views of experts were equally divided and it seemed as if they could not 

easily decide about the statement. However, the statement of the headmasters and 

science students were similar and statistically not significant when compared using 

chi square test, χ2 = 1.01 (df 2), p>.05. May be the respondent believed that any 

assessment shall not be delayed more than a week for better result. 
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Table 37.  Competency of science teachers in preparing evaluation test 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

15.8 6 < 0.05

Science teachers 324 65 12 23

Headmasters 108 57 20 23

Science students 1080 57 18 25

Experts 40 55 30 15

Total 1552 59 17 24

 
 

There was significant difference among the four groups regarding the 

competency of science teachers in preparing evaluation test. It is interesting to see that 

the science teachers are more confident about themselves in preparing evaluation test. 

However, the experts were least confident with a considerable number opting for 

undecided. This shows the lack of faith in the experts about the competency of 

science teachers in preparing evaluation test. The views of science students and 

headmasters were similar. These views were statistically compared using chi square 

test and the result was not significant, χ2 = 0.60 (df 2), p>.05.  

Similarly, the views of headmasters and science experts were also not 

significant on chi square test, χ2 = 1.96 (df 2), p>.05 
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Table 38.  Competency of science teachers in monitoring student’s progress 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

56.4 6 < 0.05

Science teachers 324 62 5 33

Headmasters 108 42 18 40

Science students 1080 46 15 39

Experts 40 22 35 43

Total 1552 49 13 38

 
 

There was significant difference among the four groups regarding the 

competency of science teachers in monitoring students’ progress regularly. The views 

of the four groups were sharply polarized except for science teachers. The views of 

headmasters and science students were not clear about the statement. When these 

views were statistically analyzed using chi square, the value was not significant, χ2 = 

1.16 (df 2), p>.05.  

Unexpectedly, the views of expert were different from the other three groups. 

Most of the experts disagreed that the science teachers are competent in monitoring 

the students’ progress. Again, the experts were not optimistic about the science 

teachers. May be they are thinking about a larger meaning of the word monitoring 

including academic, social, personal, moral etc. rather than record keeping of the 

marks only.. 
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Table 39.  Competency of science teachers in providing feedback to student after 
evaluation 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

40.3 6 < 0.05

Science teachers 324 57 12 31

Headmasters 108 60 18 22

Science students 1080 43 23 34

Experts 40 64 8 28

Total 1552 48 20 32

 
 

There existed significant difference among the four groups regarding the 

competency of science teachers in providing feedback to students after evaluation. 

The responses were polarized. The experts were more confident than all the groups 

that science teachers are competent in providing feedback to students after evaluation. 

The headmasters and the science teachers also shared the same opinion. When the 

responses of headmasters were compared with that of science teachers using chi 

square test, the result was not significant, χ2 = 3.95 (df 2), p>.05 

Nevertheless, the science students were least confident about the science 

teachers competency in providing feedback to students after evaluation. However, the 

views of science students need more consideration here because of experiencing this 

kind of situation. 
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Table 40.  Examination system and understanding of concepts 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

61.4 6 < 0.05

Science teachers 324 60 9 31

Headmasters 108 57 10 33

Science students 1080 42 25 33

Experts 40 58 5 37

Total 1552 47 20 33

 
 

There was significant difference among the four groups regarding the 

examination system emphasizing on understanding of concepts. The responses were 

polarized. The science teachers were more confident followed by experts and 

headmasters. When the views of teachers were compared with that of headmasters, 

the result was not significant,  χ2 = 0.16 (df 2), p>.05 

Meanwhile, the views of headmasters and experts were also similar and were 

statistically not significant, χ2  = 1.12 (df 2), p>.05 

However, the students were least confident about the understanding of 

concepts. Their views were mainly divided. It is difficult to decide who hold the right 

view about examinations. 
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Table 41.  Examination system emphasizing rote learning 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

64.9 6 < 0.05

Science teachers 324 54 4 42

Headmasters 108 70 6 24

Science students 1080 49 17 34

Experts 40 69 18 13

Total 1552 52 14 34

 
 

There existed significant difference among the four groups regarding the 

examination system emphasizing on rote learning. The headmasters and experts were 

more confident about examination system emphasizing on rote learning. Their views 

were similar and when they were compared using chi square test, the value was not 

significant,  χ2 = 5.89 (df 2), p>.05. 

The views of science teachers and science students were polarized. The 

examinations are set for the students. However, it is interesting to observe that the 

science students were again least confident that the examination system is 

emphasizing on rote learning. Perhaps, the science students regard rote learning as an 

essential requirement of education and therefore could not perceive the difference 

between understanding and rote learning. 
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Table 42.  Examination system and application of concepts 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

44.9 6 < 0.05

Science teachers 324 36 4 60

Headmasters 108 38 11 51

Science students 1080 34 16 50

Experts 40 22 13 65

Total 1552 35 13 52

 
 

There existed significant difference among the four groups regarding the 

examination system emphasizing on application of concepts. The views of experts 

were mostly in disagreement to the statement. It seems as if the experts have strong 

reservation regarding examination assessing application of concepts. The science 

teachers also disagreed with the statement. 

The views of headmasters and science students were polarized. However, the 

responses of headmasters and science students were similar and statistically there was 

no significant difference in the responses using chi square,  χ2 = 2.19 (df 2), p>.05. 

        All the four groups were least confident about the examination system assessing 

application of concepts. The views of experts and the science teachers perhaps need 

more consideration here because of the technical nature of application of concepts. 
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Table 43.  Evaluation results improving teaching strategies 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

14.5 6 < 0.05

Science teachers 324 59 10 31

Headmasters 108 46 17 37

Science students 1080 51 10 39

Experts 40 62 15 23

Total 1552 52 11 37

 
 

There was significant difference among the four groups regarding evaluation 

results making science teacher improve his teaching strategies. The responses were 

polarized. The experts and the science teachers were more confident than the other 

two groups. Upon comparing the responses of experts and science teachers using chi 

square, the value was not significant, χ2  = 1.82 (df 2), p>.05. 

The headmasters were least confident about the statement. May be they do not 

have the necessary information about the classroom evaluation results and the 

teaching strategies. The responses of the students here need to be given more serious 

consideration. The reason is that they are likely to know better about any change in 

the teaching strategies after the result of an evaluation. However, the question is that 

what kind of improvement is actually introduced in teaching strategies keeping in 

mind the dominant lecture method, overcrowded classrooms and lack of classroom 

resources. 
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Table 44.  Due weightage to internal assessment in science 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

10.5 
 

6 < 0.05

Science teachers 324 53 17 30

Headmasters 108 56 18 26

Science students 1080 50 17 33

Experts 40 70 15 15

Total 1552 51 17 32

 
     

There was no significant difference among the four groups regarding giving 

due weightage to internal assessment in science. Majority of the respondents agreed 

that internal assessment should be given due weightage. The experts were more 

confident about the statement. However, the responses of science teachers, 

headmasters and science students were comparatively less in agreement. The value of 

chi square for teachers-headmasters was χ2 = 0.54 (df 2), p>.05; for headmaster-

students was χ2 = 2.66 (df 2), p>.05 and for teachers-students was   χ2 = 1.94 (df 2), 

p>.05, all these value were not significant. 

An interesting finding was that the science students were least confident of all 

the groups. The need is to find why the science students and science teachers not 

confident about giving weightage to internal assessment. 
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Table 45.  Separate exams better than the combined exams 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

20.2 6 < 0.05

Science teachers 324 60 15 25

Headmasters 108 54 7 39

Science students 1080 49 15 36

Experts 40 60 18 22

Total 1552 53 14 33

 
 

There was significant difference among the four groups regarding the separate 

exams for 9th and 10th to be better than the combined exams. The science teachers 

and the experts were more confident that the newly introduced separate exams for 

grade IX and X are better than the previously combined exam. The responses of 

science teachers and experts were compared using chi square which was not 

significant, χ2 = 0.28 (df 2), p>.05. 

However, the headmasters and the science students were least confident. May 

be the science students do not like to appear in two examinations separately and might 

prefer a onetime examination. The headmaster may prefer one combined exanimation 

due to management related problems.  
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Table 46.  Need of training teachers in testing and evaluation techniques 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

23.7 6 < 0.05

Science teachers 324 48 11 41

Headmasters 108 64 11 25

Science students 1080 54 17 29

Experts 40 62 20 18

Total 1552 53 15 32

 
 

There was significant difference among the four groups regarding training 

science teachers in testing and evaluation techniques. The headmasters were more 

confident in training teachers in testing and evaluation techniques. The experts also 

hold a similar view. May be the headmasters and the experts have little faith in 

science teachers regarding testing and evaluation techniques. The value of chi square 

comparing the responses of headmasters and experts was also not significant, χ2 = 

2.43 (df 2), p>.05 

The responses of the science teachers were divided. It seems as if the science 

teachers do not have a clear view about testing and evaluation technique. Generally, it 

could be said that the majority of respondents viewed that the science teachers need to 

be trained in testing and evaluation techniques.  
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Table 47.  Need of training teachers in modern teaching methodologies 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

14.9 6 < 0.05

Science teachers 324 60 10 30

Headmasters 108 65 10 25

Science students 1080 49 13 38

Experts 40 58 14 28

Total 1552 52 13 35

 
 

There is significant difference among the four groups related to training 

science teachers in modern teaching methodologies. The headmasters were more 

confident that the science teachers needed to be trained in modern teaching 

methodologies. Perhaps, the headmasters are not satisfied from the present teaching 

methodologies of science teachers. Comparatively, the science teachers and the 

experts were less confident. However, the views of science teachers, headmasters and 

experts were similar and statistically, there was no significant difference between their 

responses using chi square. The value of chi square for science teachers-headmasters 

was  χ2 = 1.01 (df 2), p>.05; for science teacher-expert was χ2 = 0.64 (df 2), p>.05 and 

for headmasters-expert was χ2 = 0.91 (df 2), p>.05. 

The students however, responded differently and their views were sharply 

polarized. May be the students do not have a clear conception about the modern 

teaching methodologies. 
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Table 48.  Need of training teachers in conducting science practical 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

33.1 6 < 0.05

Science teachers 324 73 10 17

Headmasters 108 64 12 24

Science students 1080 54 18 28

Experts 40 73 15 12

Total 1552 59 16 25

 

There was significant difference among the four groups related to training 

science teachers in conducting science practical. The responses were mostly positive. 

The science teachers and experts were equally confident about training science 

teachers in conducting science practical. The high percentage of science teachers 

reveals that the science teachers considered themselves weak in conducting science 

practical and desired to be trained in it. The value of chi square comparing the 

responses of science teachers and experts was χ2 = 1.52 (df 2), p>.05. 

The science students were least confident about the statement. May be the 

students are not taken to the lab work regularly and therefore, could not make a 

confident response. 
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Table 49.  Quality of teachers’ pre-service training in science is good 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

4.7 
 

4 < 0.05

Science teachers 324 55 11 34

Headmasters 108 56 17 27

Experts 40 48 12 40

Total 472 54 13 33

 
     

There existed no significant difference among the three groups regarding 

quality of teachers pre-service training in science as good. The responses were mostly 

positive indicating that the respondents were satisfied from the quality of pre-service 

teacher training and thus was regarded as good. The headmaster and science teachers 

were more confident about the quality of pre-service training. Their views were also 

similar and the value of chi square comparing their responses was also not significant,  

χ2 = 3.56 (df 2), p>.05.  

However, the views of experts were more polarized than the other two 

groups. The headmasters were least confident suggesting their dissatisfaction about 

the quality of teacher training. Nevertheless, when the views of experts were 

compared with the views of science teachers, the value of chi square was also not 

significant,  χ2 = 0.82 (df 2), p>.05. An astonishing result was the equal satisfaction 

level of headmasters and science teachers about the quality of teacher pre-service 

which is so widely criticized at present. 
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Table 50.  Teachers pre-service training emphasizing on theoretical work 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

28.5 4 < 0.05

Science teachers 324 66 14 20

Headmasters 108 65 7 28

Experts 40 53 40 7

Total 472 64 15 21

 
 

There is significant difference among the three groups regarding teachers 

pre-service training in science emphasizing on theoretical work. The responses were 

mostly positive. The science teachers were most confident about the pre-service 

training emphasizing on theoretical aspect of teaching. There was some diversity in 

the teachers’ views. The reason for this might be due to the difference in education 

colleges where they were trained or due to some teachers getting pre-service training 

many years back against recently trained teachers. The headmasters were also 

confident about the statement. The responses of headmasters and science teachers 

were similar and statistically, the value of chi square was not significant for these two 

groups,  χ2 = 4.78 (df 2), p>.05. 

The experts were the least confident. However, the most astonishing 

observation was the considerable percentage of experts that have no clear view about 

the teachers pre-service training emphasizing on theory.  
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Table 51.  Teachers’ pre-service training emphasizing on Practical work 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

12.9 4 < 0.05

Science teachers 324 38 10 52

Headmasters 108 22 17 61

Experts 40 25 20 55

Total 472 33 13 54

 
 

There was significant difference among the three groups regarding teachers 

pre-service training in science emphasizing on practical work. The responses were 

mostly negative. Unexpectedly, the headmasters were the most confident in 

disagreeing that the teachers pre-service training emphasize on practical work. The 

views of the experts were also similar. Upon comparing the responses of headmasters 

and experts, the value of chi square was not significant, χ2 = 0.47 (df 2), p>.05. 

The science teachers were least confident and their views were more 

polarized than the other two groups. The difference in the views of teachers may be 

attributed to the difference in education colleges where they were trained or the time 

when these teachers were trained. Generally, the majority of respondents viewed that 

the pre-service teachers training do not emphasize on practical work. 
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Table 52.  Science teachers being trained in evaluation and testing techniques 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

12.4 4 < 0.05

Science teachers 324 38 16 46

Headmasters 108 22 17 61

Experts 40 22 23 55

Total 472 33 17 50

 
 

There existed significant difference among the three groups regarding 

science teachers being trained in evaluation and testing techniques in pre-service 

teachers training. The responses were mostly negative. The headmasters were the 

most confident in disagreeing that the science teachers are trained in evaluation and 

testing techniques in the pre-service teachers training. May be the headmasters do not 

have faith in the science teachers evaluation process and therefore doubtful if such 

training has ever been provided. The experts also hold a similar view. A comparison 

of responses of headmasters against experts found that the value of chi square was not 

significant, χ2 = 0.47 (df 2), p>.05. 

The science teachers were least confident and their views were sharply 

divided. May be they do not have a clear conception of testing and evaluation 

techniques.  
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Table 53.  Science teachers being trained in designing teaching aids 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

5.6 
 

4 < 0.05

Science teachers 324 38 15 47

Headmasters 108 38 10 52

Experts 40 25 23 52

Total 472 37 15 48

 
    

There was no significant difference among the three groups regarding 

science teachers being trained in designing teaching aids in pre-service teachers 

training. The responses were polarized. The headmasters and experts were more 

confident in disagreeing that the pre-service teacher training provides training in 

designing teaching aids. The science teachers were least disagreed with the statement. 

The responses in all groups were similar and the chi square values between the groups 

were not significant; teacher-expert χ2 = 3.18 (df 2), p>.05; teacher-headmaster χ2 = 

1.89 (df 2), p>.05 and headmaster-expert was χ2 = 4.70 (df 2), p>.05. 
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Table 54.  Science teachers being trained in guidance and counselling techniques 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

33.5 4 < 0.05

Science teachers 324 49 7 44

Headmasters 108 56 13 31

Experts 40 33 35 32

Total 472 49 11 40

 
 

There was significant difference among the three groups regarding science 

teachers being trained in guidance and counselling techniques in pre-service teachers 

training. The responses were polarized. The headmasters were more confident that 

science teachers are trained in guidance and counselling techniques in pre-service 

training.  

The experts were least confident about the statement. The views of experts 

were equally divided. May be the experts do not have a clear view about the guidance 

and counselling program. Similar was the view of science teachers with divided 

views. It is difficult to understand here who holds the right view. Another key issue to 

explore is why the experts hold much less positive views compared to the other 

groups. 
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Table 55.  Science teachers being trained in using modern teaching methods 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

26.2 4 < 0.05

Science teachers 324 54 9 37

Headmasters 108 49 19 32

Experts 40 48 35 17

Total 472 52 14 34

 
 

There was significant difference among the three groups regarding science 

teachers being trained in modern teaching methods in pre-service training. The 

science teachers were more confident that pre-service training provided training in 

modern teaching methods. The views of headmasters and experts were similar and 

there was no significant difference between the views of headmasters and experts 

regarding modern teaching method,  χ2 = 5.28 (df 2), p>.05. 

Nevertheless, there were a considerable high proportion of experts that had no 

clear view about the statement. But there is a difference between knowing about 

modern teaching methods and using it effectively at appropriate time and place. 
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Table 56.  In-service Science teachers training improving teaching skills 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

19.7 4 < 0.05

Science teachers 324 59 17 24

Headmasters 108 66 7 27

Experts 40 90 5 5

Total 472 63 14 23

 
 

There is significant difference among the three groups regarding in-service 

teachers training improving teaching skills of science teachers. The responses were 

mostly positive. The experts were more confident that in-service teachers training 

improves teaching skills. The experts seemed to be more optimistic regarding the 

utility of in-service teachers training. The headmasters and science teachers were also 

confident however, they were not so positive as experts. The responses of science 

teachers and headmasters were similar and the value of chi square was not significant,  

χ2 = 5.96 (df 2), p>.05.   

If in-service training improves teaching skills, this means the teachers are 

benefited. However, the key issue to explore is why the science teachers hold much 

less positive views about the utility of in-service teachers training.   
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Table 57.  In-service training and professional trainers 

Group Sample Agree Undecided Disagree χ² df p 

  % % % 

6.5 
 

4 < 0.05

Science teachers 324 58 11 31

Headmasters 108 55 17 28

Experts 40 72 13 15

Total 472 58 13 29

                     
 

There is no significant difference among the three groups regarding in-

service training provided by professional trainers. The responses were mostly 

positive. The experts were more confident that in-service teachers training is provided 

by professional trainers. This was not against expectations. In most cases, it is the 

experts who are called for conducting in-service training. 

The headmasters and science teachers were less confident about the 

statement. The views of science teachers and headmasters were similar and there was 

no significant difference between their views using chi square,  χ2 = 2.07 (df 2), p>.05. 

It raises an important issue. The headmasters and science teachers are doubtful about 

the competency of teachers trainers. Perhaps, it is attributable to the lack of interests 

and poor participation in the in-service training program by headmasters and science 

teachers. 
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Table 58.  Provision of Laboratory facilities in Government Schools 
(Science teachers’ questionnaire) 

 
N = 324 Laboratory Facilities Yes (%) 

(a)  School has a proper science lab 93 

(b)  Laboratory has a proper demonstration table 82 

(c)  Science apparatus when needed are provided through:   

 i School fund 66 

 ii Education Office 77 

 iii Aid agencies 10 

 iv Your own resources  51 

(d)  The following materials are available in science lab:  

 i Charts 73 

 ii Models 85 

 iii Chemicals  68 

 iv Glass ware such as beakers etc. 89 

 v Electricity 93 

 vi Gas supply/spirit lamps  14 

 vii Water supply 77 

 viii Physics related measuring instruments 89 

 ix Cupboards  35 

 x Shelves/Racks 31 

 xi Slides 81 

 xii Microscope  88 

 xiii Multimedia/projector 19 

While the majority of schools possess the basic essentials, it is a matter of 

concern that some schools lack some key essentials. Thus, a few schools do not even 

possess a laboratory while a minority lack the basic of water and electricity and even 

the most basic of equipment. Indeed, almost a third of schools lack chemicals.  If 
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science is to be taught properly, these facilities must all be present in all schools. 

Overall, 75% of the facilities were available in the science labs. 

ANALYSIS OF OPEN-ENDED ITEMS IN SCIENCE TEACHERS 
QUESTIONNAIRE 

Table 59.  Problems in science education according to science teachers 

Responses Yes (%) 

1.  Theory based teaching with hardly any activity 86 

2.  Lack of science teachers 76 

3.  Overcrowded classrooms 73 

4.  Poor science background from middle and primary classes 69 

5.  Science course is overloaded (lengthy) 65 

6.  Lack of parents’ interests 61 

7.  Science content is dry and uninteresting 59 

8.  Less number of science periods per week 56 

 
 

This reveals the extent of the inadequacies of provision. This is a catalogue 

of major weaknesses and some of the problems will not be easy to solve, given the 

current financial restrictions. 

However, some issues can be addressed immediately. For example, the 

curriculum could easily be revised and reduced in length. The material to be taught at 

earlier stages could also be adjusted so that there might be major achievements for all 

school students, given the shortage of science teachers and resources. It would be 

;possible to re-think the entire curriculum in all three science subjects so that the 

practical work was made possible with the minimum of resource demand.  Much can 

be done with a few quality pieces of basic equipment and the skills of a good 
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demonstration. This would not be ideal but it might be a step forward. There are 

numerous activities which can be used which are paper-based and, again, these might 

raise levels of interest and commitment at little cost. 

Table 60.  Suggestions for improvement according to science teachers 
S.No. Responses No. of Respondents Percentage 

(%) 
1.  Science teaching through activities  275 85 

2. Increasing allowances and facilities for teachers 262 81 

3. Increasing the number of  science teachers in schools 240 74 

4.  Regular in-service teachers’ training  217 67 

5. Improving science teaching at primary & middle level 214 66 

6. Decreasing the number of students in  science class 211 65 

 

The science teachers recommended some measures for improvement in 

science education from their own perspective. The science teachers opined that 

increasing facilities for teachers may improve science education.  However, it is an 

issue whether increasing allowances and facilities for science teachers may help in 

improving science education.  

Other recommendations given by science teachers were like blaming others 

for poor science education.  Some of these were, the shortage of science teachers, 

poor quality of science teaching at primary and middle level and over-crowded 

classrooms may be an excuse to escape from ones accountability. 
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ANALYSIS OF OPEN-ENDED ITEMS IN HEADMASTERS 
QUESTIONNAIRE 

Table 61.  Problems in Science Education according to Headmasters  
S.No. Responses No. of Respondents Percentage 

 (%) 
1.  Lack of science equipments 95 88 

2.  Overcrowded classrooms 82 76 

3.  Lack of sufficient number of science teachers 79 73 

4.  Lack of proper supervision by the education office 70 65 

5.  Lack of sufficient funds for science 64 59 

6.  Poor teaching strategies in science 62 57 

  

Above are the problems as perceived by the headmasters. It is interesting to 

see that most of the problems are related to some kind of shortage, something that a 

head of an institution is always concerned about. The shortage of science equipments 

can be removed through good use of demonstration. Similarly, the headmasters can 

involve other staff members having knowledge of science in the science teaching 

process with the science teacher supervising the science activities. Regarding 

supervision, even the headmaster can supervise the science education process rather 

than waiting for the education office to do so. The headmaster can also utilize the 

school funds for improving science education rather than spending it on unnecessary 

matters. 
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Table 62.  Suggestions for improvement according to Headmasters 
S.No. Responses 

  
No. of Respondents Percentage 

(%)
1.  Provision of science apparatus  

92 
85 

2.  Providing more funds for science teaching 
79 

73 

3.  Increasing number of science teachers 
76 

70 

4.  Focus on science teaching at primary and middle level 
69 

64 

5.  Regular monitoring of science program 
66 

61 

6. In-service teachers’ training to science teachers 
60 

56 

 

The suggestions put forward by headmasters are interesting but it is 

debatable whether, the provision of these would really improve the status of science 

education. The science apparatus can be provided through schools resources or can be 

borrowed from other local schools. The schools can also generate its own fund 

through involving the local community and other private sector organizations. 

Regarding monitoring, the headmaster can himself/herself take the task of supervision 

and monitoring. The need is of sincere and dedicated efforts, sense of devotion and 

commitment on the part of all stakeholders that can bring noticeable change to our 

science education program. 
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ANALYSIS OF OPEN-ENDED ITEMS IN SCIENCE STUDENTS 
QUESTIONNAIRE 

Table 63.  Problems in science education according to science students  
S.No. Responses No. of Respondents Percentage 

 (%) 

1.  Lack of science equipments 950 88 

2.  Number of science teacher is insufficient 745 69 

3.  Overcrowded class rooms 734 68 

4.  Science curriculum is lengthy 680 63 

5.  Teachers’ stress on notes and guides 648 60 

6.  Practical work is ignored 616 57 

7.  Poor teaching methods  594 55 

 

A good number of other problems are identified by the science students. The 

students have rightly identified the shortage of science equipments although; that the 

lab activities are very scarce in secondary schools. The shortage of science teachers is 

rightly picked. The over-crowded science classes are something that the science 

students actually encounter themselves and should be properly addressed. The science 

teachers stressing on memorizing the notes and guides need to be changed. This 

blocked understanding and application of concepts and stops creativity. Practical 

work needs to be given due importance. If the science equipments are not in sufficient 

number, still the teacher can go for a demonstration or group activity. Lastly, the poor 

teaching methodology needs to be changed now. The science teachers shall now come 

out of the traditional lecture method and shall start exercising the modern teaching 

methods which may bring improved performance as well as an attitudinal change 

towards science education. 
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Table 64.  Suggestions for improvement according to science students 
S.No. Responses No. of Respondents Percentage 

(%) 

1.  Provision of science equipments 
907 

84 

2.  Appointment of intelligent and able science teachers 
767 

71 

3. Merit based admission in science 
659 

61 

4. More periods for science 
637 

59 

5. Improving science education at primary and middle level 
626 

58 

6. Activity based teaching 
594 

55 

 

Most of the suggestions are just a repetition of the recommendations 

suggested by science teachers and headmasters. However, the science students have 

pointed towards appointment of intelligent and able science teachers. What does this 

actually mean? Does it mean that the present science teachers are not honest and even 

not competent? Whatever may be the reason; this suggestion also helps us in working 

on other dimensions such as, professional morality and professional competence. 
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ANALYSIS OF OPEN-ENDED ITEMS IN SCIENCE EXPERTS 
QUESTIONNAIRE 

Table 65.  Problems in science education according to science experts 
S.No. Responses No. of Respondents Percentage (%) 

1.  Poorly motivated science teachers 27 67 

2. Teacher centred approach 25 62 

3. Lack of science facilities 24 60 

4. Uninteresting science content 23 58 

5. No accountability of science teachers 22 55 

6. Overcrowded science classrooms 20 50 

 

The experts are very concerned about the poor motivation level of science 

teachers. This is a very serious problem. If by somehow, all the deficiencies in science 

education are met, still the state of science education cannot be improved if the 

motivation level is not enhanced. With such provision, the teacher will focus on 

learner centered activities and thus the teacher centered approach will be eliminated. 

The teachers will also work with self-responsibility and will try to maximize the 

students potential to achieve higher goals. 
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Table 66.  Suggestions for improvement according to science experts 
S.No. Responses No. of Respondents Percentage (%)

1.  Activity based teaching 24 61 

2. Proper Monitoring of work of  science teachers 24 59 

3. Provision of science equipments 22 54 

4. Improving science teachers’ pre-service training 21 52 

5. Collaboration with private sector institutions 20 51 

 

Some of the recommendations are already suggested by other groups of 

respondents. The provision of activity based teaching will require a variety of 

teaching aids as well as science equipments, but most important is the change in 

attitude of science teachers towards teaching as missionary job. If this sense is 

developed in the science teachers, then the monitoring of teachers work will not be a 

problem. The experts suggestion for collaboration with private sector institutions 

needs more research such as collaboration in what fields. How the private sector be 

convinced to work with public schools? Who will coordinate and supervise the tasks? 



188 
 

 
 

DISCUSSION 

 The research study was undertaken to know the problems and 

prospects of science education at secondary level in Pakistan. The data were collected 

through three questionnaires consisting of closed items designed on five point  Likert 

scale (Likert, 1932).  The data were later converted to three-point scale to help in 

drawing conclusions. These closed items were statistically analyzed using chi-square 

test for homogeneity at 0.05 significance level. The last two items were open ended 

which was converted into percentages based on its frequency. It was found that the 

science teachers know the objectives of teaching of science while the science students 

do not know them. Bibi (2005) and Naeem (2007) have arrived at the same result. The 

objectives in science are achievable at secondary level but this is not supported by 

Akhtar (2004) who found that the content does not help in achieving the objectives. 

The objectives in science are well defined and clear. This is supported by Kiani 

(2002) and Rehman (2004). 

Regarding the science course content, the respondents opined that it was 

overloaded with factual information. Rehman (2004) has a similar finding. Another 

problem in the science course content was that it contains some irrelevant materials 

that need to be removed.  The research of ‘Commonwealth of Australia’  (2009) has 

also identified the overloading of the science syllabus and suggested to avoid 

overloading of science curriculum.  

Meanwhile, the science course content is updated. This course content is 

revised and is better than the previous course content. It is also according to the 

mental level of science students. This is not supported by Akhtar (2004), Asif (2001) 
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and Rehman (2004) but Naeem (2007) supported this result, may be by being a recent 

research study than the previous researches. The science course content does not meet 

the international standards and thus needs to be brought at par with the international 

level. This is also supported by Naeem (2007) and Muju (2000).The science course 

content neither fulfills the needs of science student nor society. Asif (2001) and Muju 

(2000) has reported similar findings but Akhtar (2004) does not support the above 

result. 

Practical work is another important component in the teaching of science. 

Practical work has little utility if it is performed near annual examination or at the end 

of the science course, which is a common practice in the secondary schools. The best 

time for conducting science practical is with the related theory topic.  

The learning process would be ineffective without an appropriate teaching 

methodology. In identifying the problems in science teaching, it was found that the 

science teachers are competent in teaching science through the traditional lecture 

method and lecture cum demonstration method but are not competent in teaching 

science through activity-oriented methods. Chaudhry (1993), Iqbal (2004) and 

Mohanty (2004) also reported that the teachers are competent in lecture method. 

Meanwhile, Akhtar (2004), Iqbal (2004), Rehman (2004) and Bibi (2005) also 

supported that the teachers are not competent in teaching through activity methods. 

Osborne & Simons (1996) and Mohanty (2004) has a similar result in their research.  

The science teacher shall encourage students to ask questions during class 

and participate in classroom discussions so that they are actively involved in the 

lesson. Meanwhile, the science teachers do not interact actively with the students 

during teaching. According to Mehmood (2007), the students are not involved in the 
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lesson because the teacher uses the traditional lecture method. The reasons for not 

using modern teaching methods in science class are less number of periods per week 

for science subjects, overcrowded science classrooms, lengthy and overloaded science 

syllabus and lack of resources.  

Testing as a tool for assessing students’ performance and understanding is a 

necessary part of teaching-learning process in science education. Tests are useful if 

they are taken daily or within a week of the topic but shall not be taken later than that. 

The tests should be short and may be written or oral. Mahmood (2007) also found a 

similar result that Japanese teacher perceived evaluation as a continuous process and a 

part of lesson by observing students works regularly, checking their daily notes and 

establishing a positive dialogue with them. 

Regarding the competency of science teachers in testing and evaluation 

techniques, the science teachers are competent in preparing evaluation tests. Bibi 

(2005) and Iqbal (2004) do not support this. Concerning the competency of science 

teachers in monitoring students’ progress regularly, there was a divided opinion. 

According to science teachers and science students, the science teachers are 

competent in monitoring students’ progress regularly but the views of headmasters 

and science experts were less positive. Testing and monitoring students’ progress 

regularly would be ineffective unless the teacher provides the students feedback. The 

science teachers are competent in providing feedback to students after evaluation.  

Concerning the problems in examination system in Pakistan, it emphasizes 

on understanding of concepts. Arif (1998) and Rehman (2004) have similar findings. 

Meanwhile, the examination system also emphasizes on rote learning. Shirazi (2004), 

Iqbal (2004) and Rehman (2004) had a similar findings. Crighton, Arian & Bethal 
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(1995) and Osborne (2000) also found that examination system lay emphasis on 

memorization of some key concepts and factual information and ignores other key 

areas. 

 Another problem in examination system is that it does not emphasize on the 

application on concepts. Asif (2001), Shirazi (2004) and Rehman (2004) also 

supported this result. Crighton, Arian & Bethal (1995) also found that examination 

system is devoid of application of concepts. Due weightage should be given to 

internal assessment in science. This may help the students to work regularly rather 

than preparing selective portions of the course near annual examination. Shirazi 

(2004) and Rehman (2004) also reported same finding. The present system of separate 

examination for grade IX and grade X conducted by the boards of intermediate and 

secondary education is better than the single combined examination, which is now 

abolished. 

For identifying the drawbacks in the pre-service training of science teachers, 

the respondents opined that the pre-service teachers training emphasizes on theoretical 

work while the practical work is not given due consideration. Yulaelawati (2000) 

found similar result that science teachers cannot perform lab work. The duration of 

time allocated for the teaching of different courses and the marks assigned for theory 

may be contributed for this response. Anees (2005) also supports the above findings. 

Other limitation of the pre-service teachers training is that the science teachers are not 

properly trained in evaluation and testing techniques. Shirazi (2004) reported the same 

result. The science teachers are also not trained in designing teaching aids. Husain 

(1998) reported a similar result and recommended that the science teachers should be 

provided training in designing low cost teaching aids. The teachers are trained in 
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guidance and counselling techniques and in using modern teaching methods. Khan 

(1998) supported the same finding and recommended that guidance and counselling 

should be made compulsory at the B.Ed. and M.Ed. level. Aness (2005) does not 

support that the pre-service teachers training focus on modern instructional strategies. 

As regarding in-service teacher training, it was found that in-service teacher training 

is provided by professional trainers and it improves teaching skills. Thus, it is highly 

recommended that in-service teachers training should be regularly provided to science 

teachers to improve their professional knowledge and skills. The science students 

suggested that the science teachers should be trained in testing and evaluation 

techniques. May be the students are not satisfied the way the science teachers set 

paper or assess students’ performance. Arif (1998), Shirazi (2004), Iqbal (2004) and 

Bibi (2005) reported similar result and recommended that the teachers in Pakistan 

need to be trained in paper setting, testing and evaluation techniques. The science 

students also opined that the science teachers should be trained in modern teaching 

methodologies. May be the students are experiencing only the lecture method from 

the teachers. Husain (2004) reported same result. Meanwhile, the science students 

suggested that the science teachers should be trained in conducting science practical.  

Other problems that were identified through the open ended items in the 

science education at secondary level in Pakistan include theory based teaching, lack 

of science teachers and over-crowded classrooms. Moreover, poor science 

background of students from the early classes, lack of parents interests, uninteresting 

science course content, less number of science periods per week, lack of proper 

supervision and monitoring system by the education office, lack of funds and poor 

teaching strategies are also some of the problems identified. 
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The suggestions put forward by the respondents in the open ended question 

for the improvement of science education in Pakistan were provision of science 

equipments on regular basis to schools, teaching through activities, increasing the 

number of science teachers, increasing the facilities for science teachers and 

improving science teaching at primary and middle schools. Similarly, the respondents 

also proposed use of modern teaching methods, provision of adequate funds for 

science education, regular monitoring of science education program, provision of 

regular in-service teachers training, merit based admission in science classes, 

appointment of competent science teachers on merit and establishing close 

collaboration with the private sector institutions. 
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CHAPTER 5 
 
 

 

SUMMARY, FINDINGS, CONCLUSIONS AND 
RECOMMENDATIONS 

 

5.1 SUMMARY 

  The application and influence of science has increased manifold in the 

present world. The economically developed countries have their foundation on a 

strong science education program. Pakistan as a developing country is in dire need of 

a good science education program. This science education program shall be founded 

from the primary level and then gradually extended to higher level. Keeping in mind 

the importance of science education, the researcher undertook the present study. The 

objectives of the study were to: 

1. Find the facilities available in the school laboratory for science education at 

secondary level. 

2. Identify the problems in the science education program at the secondary level 

in Pakistan 

3. Identify the shortcomings in the pre-service training of science teachers in 

Pakistan. 

                The research study was descriptive/survey type in nature. The population 
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comprised of all secondary science teachers, science students of secondary level, high 

school headmasters and science experts in Punjab. The previous research studies, 

education policies, plans, reports, documents etc. were also studied. Data were 

collected through questionnaires. These questionnaires were developed after careful 

review of related literature and research studies. Three questionnaires were developed 

for collection of data. One questionnaire was for the science teachers, the second was 

for science students and the third was for the head of the institution and the science 

experts. The questionnaires were critically examined by a panel of experts for 

validation. Based on the advice and opinions of the experts, some items were omitted 

while some were refined and improved. For pilot testing, six schools were randomly 

selected from district Rawalpindi. From each school the headmaster, three science 

teachers and 15 science students were taken. Besides, five science experts were also 

selected from the same district. The language of some items were modified and 

improved in the light of difficulty faced by the respondents. 

                 The data were collected from Punjab province. The sample was chosen in 

three stages. Firstly, ten districts from Punjab were randomly selected. In the second 

stage, 12 schools were randomly selected from rural and urban areas in each district 

through proportionate random sampling. The total number of schools in the sample 

was 120. In the third stage, ten science students of grade X were chosen randomly 

from each school along with three science teachers and the head of the institution. 

Forty science experts were also selected through convenient sampling method in order 

know the experts’ opinion. 

        The questionnaires were designed on five point Likert (1932) scale containing 

the option of ‘strongly agree, agree, undecided, disagree and strongly disagree’. After 
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collection of data, this was changed to three point for generalizing and concluding 

result. The respondents were asked to tick the relevant box according to their level of 

agreement. These closed items in the questionnaires were analyzed using Chi-square 

test for homogeneity at 0.05 significance level. The open items were analyzed on the 

frequency of their occurrences and respective percentages were found for each 

response. 

5.2 FINDINGS 

The data collected through the three questionnaires were statistically analyzed 

and the findings were classified into broad categories for clarity and understanding. 

A) Issues related to objectives 

Majority of the science teachers agreed that they know the objectives of 

teaching of science. Whereas all other groups were of different views (Table 9, χ² (6, 

n= 1552) = 32.9, p < .05), p. 129. 

 Regarding the science students knowing the objectives of teaching of science, 

majority of the science teachers and headmasters agreed that science students know 

the objectives of science teaching. The views of experts were negatively polarized 

thinking that the science students do not know the objectives. However, the majority 

of students themselves think that they know the objectives (Table 10, χ² (6, n= 1552) 

= 34.6, p < .05), p. 130. 

Majority of the respondents viewed that the objectives in science are well 

defined (Table 11, χ² (6, n= 1552) = 34.1, p < .05), p. 131. 
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The experts were more confident than the other groups regarding objectives 

being well defined as well as achievable. Majority of the science teachers also agreed 

that science objectives are achievable.  However, the headmasters and students were 

less confident about the achievability of science objectives (Table 12, χ² (6, n= 1552) 

= 37.2, p < .05), p. 132. 

B) Issues related to science course content 

There was a significant difference among the four groups regarding the 

science content being overloaded. Majority of the respondents regarded curriculum as 

overloaded (Table 13, χ² (6, n= 1552) = 53.9, p < .05), p. 133. 

There was also significant difference among the four groups regarding the 

content containing some irrelevant material. The views of science experts were more 

positive, however, the views of other three groups were mostly divided (Table 14, χ² 

(6, n= 1552) = 27.6, p < .05), p. 134. 

The four groups also differed significantly over science course content being 

updated. The experts viewed that the course content is updated but the headmasters 

and science students were not so positive. The views of teachers were divided and 

were more negative than the other groups (Table 15, χ² (6, n= 1552) = 95.1, p < .05), 

p. 135. 

 There was a significant difference among the four groups regarding the 

revised science content being better than the previous (Table 16, χ² (6, n= 1552) = 

35.2, p < .05), p. 136. 

The four groups also differed significantly that the science course content is 
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according to the mental level of students. The views of headmasters were more 

polarized in the favour of the statement. The views of science teachers and students 

were similar and less in agreement with the statement (Table 17, χ² (6, n= 1552) = 

13.0, p < .05), p. 137. 

 Regarding the science course content meeting international standards, 

majority of the respondents disagreed with the statement. They view this statement in 

the light that the present syllabi lack activities and emphasize memorization. The 

course content is dry and lacking in students’ interest. The views of science teachers 

and headmasters were more negative about the statement than the other two groups 

(Table 18, χ² (6, n= 1552) = 44.1, p < .05), p. 138. 

There was no significant difference among the four groups regarding the 

science course content fulfilling needs of science students. The responses were 

mostly similar and the four groups viewed that the science course content does not 

meet students’ needs (Table 19, χ² (6, n= 1552) = 4.1, p > .05), p. 139. 

However, the groups differed significantly regarding the science course 

content fulfilling the needs of society. The views of experts and science teachers were 

similar and negative about the statement. The opinions of headmasters and students 

were divided as if they had no clear views related to the statement (Table 20, χ² (6, n= 

1552) = 23.8, p < .05), p. 140. 

C) Issues related to teaching strategies 

The four groups were asked to express their opinion about the teaching 

competency of science teachers. The researcher found a significant difference among 

the four groups regarding teaching competency of science teachers in lecture method. 
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The headmasters and experts were more confident about the teaching competency of 

teachers in lecture method than the science teachers and students (Table 21, χ² (6, n= 

1552) = 30.3, p < .05), p. 141. 

As regarding the teachers competency in lecture cum demonstration method, 

the experts were more confident than the other groups while the science students and 

science teachers were less confident about the statement (Table 22, χ² (6, n= 1552) = 

29.6, p < .05), p. 142. 

The four groups also differed significantly over science teachers competency 

in activity-oriented method. The views of students were not clear and were equally 

divided while; the other three groups did not agree with the statement and questioned 

teacher competency in activity oriented method  (Table 23, χ² (6, n= 1552) = 42.3, p < 

.05), p. 143. 

The four groups also responded when it is better to perform practical work. 

The four groups differed significantly over performing practical work with the related 

theory topic. Majority of the experts and headmasters agreed that it is better to 

perform practical work with the related theory topic while the students views were 

divided (Table 24, χ² (6, n= 1552) = 55.7, p < .05), p. 144. 

Meanwhile, there was a significant difference among the four groups related to 

performing practical work at the end of the course. Most of the views were negative. 

The experts strongly viewed that it is not better to perform practical work at the end of 

the course. However, the views of the three groups were polarized and less confident 

as compared to experts (Table 25, χ² (6, n= 1552) = 75.3, p < .05), p. 145. 

Similarly, the four groups also expressed their dissatisfaction and opined that 

it is not better to perform practical work near annual examination. The views of 
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experts were more negative than the other three groups (Table 26, χ² (6, n= 1552) = 

38.8, p < .05), p. 146. 

D) Issues related to class room management 

There was a significant difference among the four groups regarding 

encouraging discussion in class. Majority of the respondents agreed with the 

statement. The views of expert were more in agreement followed by headmasters and 

science teachers. The students were least confident showing that they would like to 

avoid discussion (Table 27, χ² (6, n= 1552) = 55.6, p < .05), p. 147. 

The respondents also differed significantly over encouraging the students to 

ask questions during teaching. The views of all the four groups were positive about 

the statement. The experts were very positive followed by headmasters that the 

teacher shall encourage the students to ask questions during teaching. However, the 

teachers and students were comparatively less positive about asking question during 

the teaching time (Table 28, χ² (6, n= 1552) = 27.8, p < .05), p. 148.  

As regarding, teachers interacting with students during teaching, most 

responses were negative meaning that the science teachers do not interact actively 

with students during teaching. As expected, the science teachers disagreed with the 

statement followed by experts. The views of headmasters and students were similar 

and less negative than the other two group (Table 29, χ² (6, n= 1552) = 48.3, p < .05), 

p. 149. 

There was a significant difference among the four groups regarding 

difficulty in using modern teaching methods due to less number of periods per week 

for science subjects. The teachers were more positive in their responses. While, the 
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views of experts were divided and not clear (Table 30, χ² (6, n= 1552) = 37.3, p < 

.05), p. 150. 

The four groups also agreed that it is difficult to exercise modern teaching 

methods due to overloaded syllabus. The experts were more confident while, the 

science teachers were least confident (Table 31, χ² (6, n= 1552) = 7.4, p > .05), p. 

151. 

Similarly, the four groups also agreed that it is difficult to use modern 

teaching methods due to more number of science students in class. The experts and 

science students were equally confident, while the headmasters and science students 

were not so confident (Table 32, χ² (6, n= 1552) = 10.1, p > .05), p. 152. 

As regarding the lack of resources, the four groups also differed 

significantly. The headmasters were much conscious about the lack of resources and 

had more positive responses thinking that the difficulty in using modern teaching 

methods is due to lack of resources. The views of students and teachers were similar 

and less positive while the experts views were least positive of all (Table 33, χ² (6, 

n= 1552) = 28.8, p < .05), p. 153. 

E) Issues related to Evaluation 

There was a significant difference among the four groups regarding the 

usefulness of evaluation if it is taken daily. The teachers, headmasters and experts 

were positively polarized in their views while, the students were holding more 

negative views than the other groups. It seems as if the students do not like daily 

evaluation  (Table 34, χ² (6, n= 1552) = 29.5, p < .05), p. 154. 

 As regarding the usefulness of weekly evaluation, the four groups also 
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differed significantly. The science teachers and experts were more in agreement with 

the statement while; the students and headmasters were holding nearly the same 

views and less in agreement (Table 35, χ² (6, n= 1552) = 29.9, p < .05), p. 155. 

There was also a significant difference among the four groups regarding the 

usefulness of evaluation if it is taken after more than a week. Majority of the 

responses were in disagreement. The views of science teachers were more negative 

than the views of headmasters and students. These three groups were of the view that 

evaluation is not useful if it is taken after a week but the experts did not agree and 

had a divided view on the statement (Table 36, χ² (6, n= 1552) = 44.7, p < .05), p. 

156. 

In order to find science teachers competency in evaluation techniques, the 

respondents were asked to give their views on a variety of statements. There was 

found a significant difference among the four groups regarding the competency of 

science teachers in preparing evaluation test. The views of science teachers were 

more in agreement with the statement. The other three groups had similar views but 

they were not as positive as the teachers were (Table 37, χ² (6, n= 1552) = 15.8, p < 

.05), p. 157. 

The four groups also differed significantly over the competency of science 

teachers in monitoring students’ progress regularly. The science teachers were more 

positive in their response but the other three groups responded differently. The views 

of science students and headmasters were divided but the views of experts were more 

negative of all thinking that the teachers are not competent in monitoring students’ 

progress regularly (Table 38, χ² (6, n= 1552) = 56.4, p < .05), p. 158. 
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 As regarding providing feedback to students after evaluation, the experts and 

headmasters agreed that the science teachers are competent in providing feedback to 

students after evaluation. However, the views of science students were not so 

positive about the statement and their views were polarized (Table 39, χ² (6, n= 

1552) = 40.3, p < .05), p. 159. 

As regarding the examination system, there was a significant difference 

among the four groups regarding the examination system emphasizing on 

understanding of concepts. The responses were mostly positive. The views of science 

teachers, headmasters and experts were more positive but the science students were 

less confident thinking that the examination system does not emphasize on 

understanding of concepts (Table 40, χ² (6, n= 1552) = 61.4, p < .05), p. 160. 

 However, the four groups differed significantly regarding examination system 

emphasizing on rote learning. The views of headmasters and expert were more 

positively polarized than the other two groups. Unexpectedly, the science students 

were not so confident on the statement (Table 41, χ² (6, n= 1552) = 64.9, p < .05), p. 

161. 

There was also a significant difference among the four groups regarding the 

examination system emphasizing on application of concepts. The four groups 

disagreed with the statement. The views of science teachers and experts were more 

negative than the views of other two groups. The headmasters and students had a 

polarized opinion on the statement (Table 42, χ² (6, n= 1552) = 44.9, p < .05), p. 162. 

It was also found that evaluation results make the science teachers improve 

their teaching strategies. Majority of the science experts, science teachers and science 
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students agreed with the statement. However, the views of headmasters were less 

positive as compared to other groups (Table 43, χ² (6, n= 1552) = 14.5, p < .05), p. 

163. 

There was no significant difference among the four groups regarding due 

weightage to be given to internal assessment in science. The experts strongly 

recommend to give due weightage to internal assessment in science. The majority 

respondents of other groups also viewed the same (Table 44, χ² (6, n= 1552) = 10.5, 

p > .05), p. 164.  

The respondents also agreed that separate exams for 9th and 10th grades are 

better than the previously combined exams. However, the science students were less 

in agreement with the statement (Table 45, χ² (6, n= 1552) = 20.2, p < .05), p. 165. 

F) Issues related to Teachers Training 

 The respondents were asked to express their opinion on statements referring 

to teachers training. The respondents agreed that there is a need to train science 

teachers in testing and evaluation techniques. The views of headmasters and experts 

were similar and in favour of the statement. The views of teachers were divided and 

less positive (Table 46, χ² (6, n= 1552) = 23.7, p < .05), p. 166. 

The respondents also agreed that the science teachers needed to be trained in 

modern teaching methodologies. The headmasters and science teachers were more 

positive in their responses. While, the views of students were less positive (Table 47, 

χ² (6, n= 1552) = 14.9, p < .05), p. 167. 

        The researcher also found a significant difference among the four 

groups related to need of training science teachers in conducting science practical. All 
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the responses were mostly positive. The views of science teachers and experts were 

similar and positively polarized that the science teachers shall be trained in 

conducting science practical. While, the views of students were less positive (Table 

48, χ² (6, n= 1552) = 33.1, p < .05), p. 168.  

        As regarding the quality of pre-service teachers training, the science 

students were not expected to respond because they do not have the information about 

teachers pre-service training. The three groups responded same regarding quality of 

teachers pre-service training. The science teachers and headmasters responded more 

positively that the teachers pre-service training is good however, the experts were less 

confident on the statement (Table 49, χ² (4, n= 472) = 4.7, p > .05), p. 169. 

There was a significant difference among the three groups regarding teachers 

pre-service training in science emphasizing on theoretical work. The views of teachers 

and headmasters were similar and more positive than the views of experts. A large 

number of experts were undecided and very few had negative views about the 

statement (Table 50, χ² (4, n= 472) = 28.5, p < .05), p. 170. 

There was a significant difference among the three groups regarding teachers 

pre-service training in science emphasizing on practical work. The views were mostly 

negative. The headmasters had more reservations about the pre-service training 

emphasizing on practical work. However, the views of teachers and experts were 

similar and less negative than the headmasters (Table 51, χ² (4, n= 472) = 12.9, p < 

.05), p. 171. 

There was also a significant difference among the three groups regarding 

science teachers being trained in evaluation and testing techniques in pre-service 

teachers training. The responses were mostly negative. The headmasters were more 
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negative in their response followed by experts. The views of teachers were less 

negative of all (Table 52, χ² (4,  n= 472) = 12.4, p < .05), p. 172. 

The respondents also disagreed that the science teachers are trained in 

designing teaching aids in pre-service teachers training. The responses were polarized 

and similar (Table 53, χ² (4, n= 472) = 5.6, p > .05), p. 173. 

There was a significant difference among the three groups regarding science 

teachers being trained in guidance and counselling techniques in pre-service teachers 

training. The views of headmasters were more positive about the statement followed 

by science teachers whereas, the views of experts were equally divided between agree 

and disagree (Table 54, χ² (4, n= 472) = 33.5, p < .05), p. 174. 

The respondents also agreed that the science teachers are trained in modern 

teaching methods in pre-service training. The views of science teachers were more 

positive. The views of headmasters and experts were similar and less positive than 

science teachers (Table 55, χ² (4, n= 472) = 26.2, p < .05), p. 175. 

 The respondents also agreed that in-service teachers training improving 

teaching skills of science teachers. The views of experts were positively polarized 

than any other group. The views of headmasters and teachers were also positive but 

comparatively less than the experts (Table 56, χ² (4, n= 472) = 19.7, p < .05), p. 176. 

        The three groups also agreed that in-service training is provided by 

professional trainers. The experts were more confident about the statement. However, 

the majority of science teachers and headmasters also viewed similar but they were 

less in percentage than the experts (Table 57, χ² (4, n= 472) = 6.5, p > .05), p. 177. 
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G) Laboratory Facilities 

 A major complain in science education is that the science labs are ill equipped. 

The researcher collected data from the science teachers through questionnaire about 

the facilities available in the school lab. The researcher as a science teacher also 

requested the science teachers to visit the school lab to gather first-hand knowledge 

about the condition and the equipments available.  

The researcher found (table 58, p. 178)  that a proper science lab was available 

in 93% of the schools while, the rest of schools had some arrangement for conducting 

science practicals.  Majority of the science labs were not ill equipped, as it is often 

reported. The demonstration table was also available in 82% of the schools. The 

remaining schools however, had arranged a number of small tables to help in 

conducting experimental work. 73% of the schools had science charts that were 

properly displayed on the walls. Models related to science subjects were also 

available in 85% of the schools. The glassware was in abundance despite being a 

perishable item in 89% of the schools.   

Electricity was also available 93% of the school though the teachers 

complained of frequent load shedding especially in the rural areas. Physics related 

apparatus such as measuring instruments were available in 89% of the schools. 

Microscopes were also available in 88% schools and were in good working condition. 

Almost 77% of the science lab had proper water taps for experimental and washing 

purpose. 

The problem in the provision of lab facilities was mostly in the availability of 

chemicals, gas supply, racks and multimedia projector.  In 68% science lab, the 

chemicals were available. The rest of the schools complained of expired chemicals 



208 
 

 
 

and sub-standard chemicals. 14% of the schools had a natural gas supply or proper 

arrangement of spirit lamps. The remaining schools did not have even spirit lamps for 

heating purpose. The science labs were deficient in storing place for equipments. 31% 

schools had proper racks for keeping apparatus and 35% schools had cupboards for 

keeping instruments in a safe place.  

The science equipments were mostly provided by the education office in 77% 

of the cases. The science equipments were also purchased through the school funds, 

which was to be sanctioned by the headmaster of the school. This was reported in 

66% of the schools.  However, majority of the science teachers also used their own 

resources to make the equipments available for the science experiment. This was 

achieved through either one’s own resources or requesting a science teacher in other 

school to provide for the equipment for a short time. 

H) Analysis of Open ended Items  

Regarding problems in science education, the science teachers identified 

theory based teaching, the lack of science teachers, over-crowded class rooms, the 

poor science background from the middle and primary classes, overloaded syllabus, 

lack of parents interest, dry and uninteresting science content and less number of 

periods for science subjects per week (table 59, p. 179). 

The headmasters also identified some of the above problems. However, some 

other problems identified by headmasters were lack of proper supervision by 

education office, lack of sufficient funds and poor teaching strategies (table 61, p. 

181). 

 However, the science students also mentioned teachers stress on notes and 
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guides as responsible for poor science education program (table 63, p. 183). 

The experts also mentioned a few other problems. These includes poorly 

motivated science teachers, teacher centered approach and lack of accountability on 

the part of science teachers (table  65, p. 185). 

In order to improve science education in Pakistan, the science teachers 

suggested that science equipments should be regularly provided to schools. Science 

subjects shall be taught through different activities, the allowances and facilities for 

teachers shall be increased, the number of science teachers shall be increased, 

provision of regular in-service teachers training, improving science teachers at 

primary and middle level and decreasing the number of students in science class  

(table 60, p. 180). 

The headmasters suggested increasing the funds for science education, regular 

monitoring of science education program and provision of in-service teachers training 

(table 62, p. 182). 

 The science students proposed to appoint intelligent and able science teachers, 

merit based admission in science subjects and activity based teaching for improving 

the state of science education in Pakistan (table 64, p. 184). 

The science experts also suggested some measures for improving science 

education. These include proper monitoring of science education program, improving 

teachers pre-service training and collaboration with private sector institutions (table 

66, p. 179). 
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5.3 CONCLUSIONS 

Based on the findings, the following conclusions were drawn. 

A. Objectives 

The science teachers and science students know the objectives of teaching of 

science and these objectives of teaching science are well defined and achievable. 

B. Course Content 

The science course content is overloaded (lengthy) and contains materials that 

are not relevant. The science course content is updated and is according to the mental 

level of students. However, it does not meet international standards. Moreover, the 

science course content does not fulfill the needs of students as well as the needs of 

society. The newly revised science content by the government is better than the 

previous one. 

C. Teaching strategies 

        The science teacher is competent in teaching science through lecture 

method and lecture cum demonstration method but is not competent in activity-

oriented methods. The science teachers do not follow modern teaching methods due 

to less number of periods per week for science subjects, over-loaded science course, 

over-crowded classrooms and the lack of resources. It is better to perform science 

practical works with the related theory topic rather than at the end of the course or 

near annual examinations.  
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D. Classroom management 

        The science teachers do not interact actively with the students during 

teaching. The teaching is teacher-centered. However, the teachers do not mind the 

students asking questions during the teaching.  

E. Evaluation 

        Evaluation is useful if it is taken daily or within a week but shall not be 

made later than that. Teaching shall not go without evaluation and the students be 

assessed through short oral tests, quizzes and short questions during teaching. Science 

teachers are competent in preparing evaluation test, providing feedback to students 

after evaluation and in monitoring students’ progress regularly. 

        The examination system in Pakistan emphasizes on understanding of 

concepts and on rote learning but not on the application of concepts. The science 

teachers also improve their teaching strategies in the light of evaluation results. The 

respondents agreed that internal assessment shall be given due weightage in 

examination. Moreover, the separate board exams for grade IX and X are better than 

the previous held combined exam. 

F. Teachers Training 

The quality of teachers pre-service training is good. However, there is more 

emphasis on theoretical aspect of teaching while, the practical component is 

neglected. In pre-service teachers training, the science teachers are trained in guidance 

and counselling techniques and in using modern teaching methodologies. However, 

they are not trained in designing teaching aids and in evaluation and testing 
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techniques. The requirement is to train science teachers in testing and evaluation 

techniques, modern teaching methodologies and in conducting science practical.  

G. Laboratory Facilities 

It was found that most of the science labs were equipped with science 

apparatus. The demonstration table, electricity, water supply, physics related 

instruments, glassware, charts, models, microscopes were available in majority of the 

schools. However, the science labs were lacking in gas supply, chemicals, racks, 

cupboards, and multimedia projectors. 

H. Conclusions from Open-ended Items  

The following conclusions were drawn from analysis of open-ended items in 

the questionnaires. 

1. Science subjects are taught in the public schools through the traditional 

methods. There is a lack of activity based teaching methods in science, which 

makes the science subjects dry and boring.  

2. There is a shortage of science teachers in the high schools. Some time, a single 

teacher teaches all the science subjects.  

3. The science classrooms are over-crowded. The science teachers neither can 

give proper attention to the students nor can use modern teaching 

methodologies in the class.  

4. The quality of science teaching is poor at the primary and middle level. The 

students have a poor science base when they reach the secondary classes.  

5. The science course content is over-loaded. The number of periods per week 
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for science subjects is less and the course work is not finished on time.  

6. There is an undue emphasis on teachers notes and guides, which promotes 

memorization and discourages understanding of the science concepts.  

7. The science teachers are poorly motivated and lack devotion. Besides, there is 

no proper accountability system to evaluate the performance of science 

teachers.  

Based upon the findings of open-ended items in the questionnaires, the 

following conclusions were drawn for the promotion of science education in Pakistan. 

1. The science teachers should use different teaching methods in teaching science 

rather than teaching through only lecture method.  

2. The number of science teachers should be increased in the secondary schools 

keeping in mind the growing number of students’ enrolment in science. The 

teachers may teach the subject in which they have the command.  

3. The science teachers should be regularly provided refresher courses and in-

service teachers trainings.  

4. The allowances and facilities for science teachers should be increased to make 

them work whole-heartedly and with devotion.  

5. Proper attention should be given to the teaching of science at the primary and 

middle level.  

6. The number of students in science classes should be not more than 30 to 40.   

7. The government shall increase the amount of funds for the promotion of 

science education.  

8. The system of monitoring and inspection shall be improved and may be 

regularly conducted.  
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9. There shall be a close collaboration between the government schools and the 

private institutions to share the financial burden and technical expertise 

5.4 PROSPECT OF SCIENCE EDUCATION 

Having discussed the problems and all the bottlenecks that hinders our science 

education program, still the prospect of a developed science education program in the 

near future is very high. The growing number of universities is coming with a vast 

research literature on science education and teachers’ training. The number of highly 

qualified teachers’ trainers is also increasing. The universities faculties are getting 

more developed. The criterion for becoming a teacher is being made tougher and 

competitive, and the minimum requirement has been raised. The pay structure of 

teachers is also on the improvement.  

The teachers training programs are being improved and the teachers are 

provided training in the newly emerging technologies as well. The use of computer in 

teaching and learning has tremendously increased. The science teachers are 

encouraged to conduct lab work on regular basis. 

The evaluation system is also on the improvement. The examination system is 

equally focusing on the objective and subjective mode of assessment. The practical 

work is also given due consideration in 9th as well as 10th grade. Besides, there are a 

number of government and non-government agencies working for promotion of 

science education in the country. Some of these are highlighted below. 

Science Education in Pakistan Group (SEPG) has rightly identified the problem 

in science education especially in the rural areas. This pertains to the lack of 
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infrastructure and the lack of science equipments.  The main aim of the project is to 

provide access to scientific equipment and enable students in villages in Pakistan to 

perform experiments using a mobile science lab. This is very important because it 

helps in bridging the gap between theory and practice.  It will also develop an 

intuitive understanding of the material experiments and the visual understanding. 

Meanwhile, it will help in creating awareness about various issues related to science 

such as cleanliness, hygiene, safe drinking water, the environment and will cultivate a 

scientific attitude in the rural students.  The group will also try to motivate children to 

study science. This will help in increasing students’ enrolment in science subjects. 

Science, Technology, and Education in Pakistan (STEP) is also working for 

improving the state of science, technology, and education in Pakistan. It aims to bring 

together policy-makers, academics, researchers, professionals, and students from 

diverse backgrounds to provide feedback on existing education and technology 

policies in Pakistan. , secondly, it strives to develop and identify new policies to 

improve science education in Pakistan. Thirdly, it tries to build liaisons between 

different educational institutes, research organizations, and industries all over the 

world. This is extremely helpful. A close collaboration between public and private 

sector and different research organizations will remove most of the bottlenecks of lack 

of resources and funds. Meanwhile, the sharing of expertise would benefit all in the 

long run.  

National Institute for Science and Technical Education (NISTE) is also 

contributing its effort for improving science and technological education. This has 

brightened the prospect of an improved science education in Pakistan.  NISTE has 

rightly identified the problems in science education in Pakistan. It is aware of the gaps 
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in the teachers’ training program. It has a systematic and well organized set of 

training and re-training of our youth and teacher. It also aims to improve the quality of 

science and technical education in consonance with the latest trends and practices in 

the advanced countries and produce manpower in accordance with the latest 

requirements of scientific and technological fields. NISTE has done exemplary 

services in constantly   reviewing, revising and updating of curricula of science 

subjects. For this purpose, it has developed research-based curricula, textbooks, 

instructional materials and teachers training programs. Moreover, it has a 

commendable role in providing coordination at the national level as well as provincial 

level.  

The need is of maintaining consistency in the policies and procedures of the 

policy making as well as policy executing agencies. This would require a dedicated 

and charismatic leadership. It is leadership who provides direction to the efforts and 

helps in achieving organizational goals with little waste and energy. Hoping for a 

prosperous future, it can be predicted that the prospect of a good science education 

program is very high and the country would rank itself in the row of advanced 

countries of the world. 

5.5 RECOMMENDATIONS 

In the light of findings and conclusions drawn, the researcher put forward the 

following recommendations: 

1. There were some agreement on the clarity and achievability of science 

teaching objectives; however, disagreement existed among all the stakeholders 

on the same statements and regarding the knowledge of objectives of science 
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teaching by science teachers and science students. The need is of introducing 

new reforms regarding the objectives of science teaching. They may be made 

more realistic, clear, precise, achievable, measurable  and in accordance with 

the needs of 21st century so that an overall consensus is achieved among all 

the stakeholders. This may be done by overhauling the curriculum through 

involving all the stakeholders in the curriculum development process. 

2. The outdated and irrelevant materials may be removed by reviewing the 

curriculum and by involving curriculum experts, subject specialists, science 

teachers, representative of examination boards and member of local 

community. 

3. The science course content at the secondary level has failed to meet the 

individual as well as societal needs. The science course content may be 

reviewed and may be brought gradually at the level of international standards. 

This can be achieved by critically comparing the national science curriculum 

with the curriculum of advanced countries and the necessary activities and 

changes should be incorporated in the national curriculum.  

4. There is a need is of proper integration between theory and practical work. 

The required practical work may be performed with the related theory topic 

and must not be done at the end of the course or near annual examination. 

5. The science teachers may make use of different activity oriented methods in 

the science class such as inquiry-based teaching integrated with open-ended 

inquiry based experiments. For this purpose, regular in-service training 

programs, audio-video materials, seminars, tutorials etc. may be scheduled to 

train teachers in using modern teaching methodologies along with hand-on lab 
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activities. 

6. The science teacher may assess the students’ performance at least once a 

week. For this purpose, the science teachers may plan quizzes, small oral or 

written tests such as multiple choice questions, matching item, fill in the 

blanks, short questions etc.  

7. The examination system  may give due proportion to assessment objectives. 

This may include 30% for recalling of knowledge, 35% to understanding of 

concepts, 15% for problem solving and 20% for experimental skills and 

investigation as allocated by the University of Cambridge for international 

secondary examination- ‘O’ level.  

8. The teachers training institutes may equally focus on theoretical as well as 

practical aspect of teaching. The time and duration for practice teaching may 

be increased to get more experience of the real world of teaching. 

9. Teachers pre-service training institutes may train teachers in evaluation and 

testing techniques, designing of low cost teaching aids and conducting science 

practical for the required level. 

10. The education offices may conduct planned as well as surprise inspections to 

monitor the progress of science education program. For this purpose, a 

separate science education supervisory staff may be appointed who may 

monitor monthly assessments of science students, teachers’ attendance record, 

laboratory activities, projects work etc.  

11.  In order to achieve the suggested recommendations, its financial implications 

and capacity building of the different stakeholders is highly required.   There 

is a strong requirement for increasing the education budget to 4% of the GNP. 
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This may be achieved through assistance from the international donors and 

through cutting down the extra expenditures by the federal and provincial 

governments. Meanwhile, the government authorities should request the 

private sector institutions to collaborate with the public schools in sharing 

physical resources, technical, and human resources. 

5.6 FURTHER RESEARCH 

1.  For further research, studies may focus on ‘Identifying problems in the 

science education  program based on the education policy 1998-2010 and the 

Education Sector Reforms (ESR) of Pakistan’. 

2. A comparison of science practicals in Physics/Chemistry/Biology being 

conducted in secondary schools of Pakistan with ‘O’ level experimental 

activities. 

3. An appraisal of  national curriculum reforms in science education at secondary 

level in Pakistan since 1960’s. 

4. Exploring problems in science education in Federally Administered Tribal 

Areas (FATA) or Northern Areas (NA) can be taken to assess the present state 

of science education in these areas and suggestions for improving it may form 

an interesting area for further research. 
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         APPENDIX A 

International Islamic University Islamabad 
(Faculty of Social Sciences) 

 
________________________________________________Date: 07/09/2007 

Department of Education 
 

Department of Education, 

International Islamic University Islamabad. 

Dear Sir/Madam 

I have the honour to state that that I am a PhD (Education) research scholar at 

International Islamic University Islamabad.  I have undertaken my research topic as 

“Problems and Prospects of Science Education at Secondary Level in Pakistan” under 

the supervision of Dr. Maqsood Alam Bukhari. 

The attached questionnaire has been designed for the purpose of collection of 

data.  As you are concerned with the study, I request you to please fill the attached 

questionnaire.  The questionnaire has been prepared on a five-point scale.  Kindly tick 

the appropriate box. 

I assure you that your views will be used only for the purpose of research and 

information provided by you will be kept confidential.  I shall be extremely grateful to 

you for this cooperation. 

                                                                                                Yours faithfully, 

Fayyaz Ahmad Faize 

Registration No. 38-Ss-Phdedu/05 
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                                                                                                              APPENDIX B 

Questionnaire for Science Students 
 

Name (optional): _____________________________________________________ 

School: _____________________________________________________________ 

 

Please put a (√) in one of the box for each item.  

Given below are statements.  Please tick the appropriate level of your agreement 

 

A UND DA 
agree undecided disagree 
 
 
No Item A UND DA 
1.  Science teachers know the objectives of teaching of science     
2.  Science students  know the objectives of teaching of science     
3.  Objectives in science are well defined    
4.  Objectives in science are achievable    
5.  Science course content is over loaded  (lengthy)    
6.  Science course content has some irrelevant material    
7.  Science course content is updated    
8.  The revised science content is better than the previous    
9.  Science Course is according to the mental level of student    
10.  Science course content meets international standards    
11.  Science Course content  fulfils the needs of: 

i. Science students 
   

ii. Society    

12.  Science teacher is competent in teaching science through: 
i. Lecture method 

   

ii. Lecture cum demonstration method    

iii. activity oriented method    

13.  It is better to perform practical work: 
i. With the related theory topic 

   

ii. At the end of course    

iii.  Near the annual examination    
14.  Science teacher shall encourage discussion in class    
15.  Science teacher shall encourage students to ask questions during 

teaching 
   

16.  Science teacher interacts actively with students during teaching    
17.  It is difficult to follow modern teaching methods due to 

i. Less number of periods per week for science subjects 
   

ii. Over loaded syllabus    
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No Item A UND DA 
iii. More number of Science student    

iv. Lack of resources    
18.  Evaluation is useful if it is taken: 

i. Daily 
   

ii. After a Week    
iii.  more than a week   

19.  Science teacher is competent in: 
i. Preparing evaluation test 

   

ii. Monitoring Science student’s progress regularly    
iii. Providing feedback to Science student after 

evaluation 
   

20.  Our examination system emphasizes on: 
i. understanding concepts 

   

ii. rote learning    
iii. application of concepts    

21.  Evaluation results make science teacher improve his teaching 
strategies  

   

22.  Due weightage shall be given to internal assessment in science    
23.  Separate exams for 9th and 10th classes are better than the combined 

exams 
   

24.  Science teachers need to be trained in: 
i. Testing and evaluation technique 

   

 ii. modern teaching methodologies    
 iii. conducting science practical    
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I.  Identify some other problems in science education.  
 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…........................................................................……………………………………..................................

..............................................……………………………………................................................................

......................................................................................................................................................................

...................................................................................................................................................................... 

                                                       

II. Suggest some steps for improving science education in Pakistan. 
 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………................................................................................ 

……………………………………................................................................................…………………

…………………................................................................................……………………………………..

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

...................................................................................................................................................................... 
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                                                                                                       APPENDIX C 

Questionnaire for Science teacher 

 

Name (optional): ____________________________________________________ 

Designation:  _______________________________________________________ 

School:  ___________________________________________________________ 

District: ___________________________________________________________ 

Qualification: 

Academic:   ________________________________________________________ 

Professional: _______________________________________________________ 

 

Part - A 
 
 
Please put a (√) in one of the box for each item.  
 Laboratory Facilities Yes No 

1. School has a proper science lab   

2. Laboratory has a proper demonstration table   

3. Science apparatus when needed are provided 

through:  

i. Purchase through school fund 

  

 ii. Education Office   

 iii. Through Aid agencies   

 iv. Your own effort   

4. The following materials are available in science lab. 

i. Charts 

  

5. ii. Models   

6. iii. Chemicals    

7. iv. Glass ware such as beakers etc.   

8. v. Electricity   
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 Laboratory Facilities Yes No 

9. vi. Gas supply/spirit lamps    

10. vii. Water supply   

11. viii. Physics related measuring instruments   

12. ix. Cupboards    

13. x. Shelves/Racks   

14. xi. Slides   

15. xii. Microscope    

16. xiii.  Multimedia/projector etc.   
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Part – B 
 

A UND DA 
agree undecided disagree 
 

 
No. Item A UND D 

1. Science teachers know the objectives of teaching of science     
2. Science students  know the objectives of teaching of science     
3. Objectives in science are well defined    
4. Objectives in science are achievable    
5. Science course content is over loaded  (lengthy)    
6. Science course content has some irrelevant material    
7. Science course content is updated    
8. The revised science content is better than the previous    
9. Science Course is according to the mental level of student    
10. Science course content meets international standards    
11. Science Course content  fulfils the needs of: 

i. Science students 
   

ii. Society    

12. Science teacher is competent in teaching science through: 
i. Lecture method 

   

ii. Lecture cum demonstration method    

iii. activity oriented method    

13. It is better to perform practical work: 
i. With the related theory topic 

   

ii. At the end of course    
iii.  Near the annual examination    

14. Science teacher shall encourage discussion in class    
15. Science teacher shall encourage students to ask questions during 

teaching 
   

16. Science teacher interacts actively with students during teaching    
17. It is difficult to follow modern teaching methods due to 

i. Less number of periods per week for science subjects 
   

ii. Over loaded syllabus    

iii. More number of Science student    

iv. Lack of resources    

18. Evaluation is useful if it is taken: 
i. Daily 

   

ii. After a Week    
iii.  more than a week    

19. Science teacher is competent in: 
i. Preparing evaluation test 

   

ii. Monitoring Science student’s progress regularly    
iii. Providing feedback to Science student after 

evaluation 
   

20. Our examination system emphasized on: 
i. understanding concepts 

   

ii. rote learning    
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No. Item A UND D 
iii. application of concepts    

21. Evaluation results make science teacher improve his teaching 
strategies  

   

22. Due weightage shall be given to internal assessment in science    
23. Separate exams for 9th and 10th classes are better than the combined 

exams 
   

24. Science teachers need to be trained in: 
i. Testing and evaluation technique 

   

ii. modern teaching methodologies    
iii.  conducting science practical    

25. Quality of teachers pre-service training in science is good    
26.  Teachers pre-service training in science emphasizes on: 

i. Theoretical work 
   

ii. Practical work    

27. In pre-service training, science teachers are trained in: 
i. evaluation and testing techniques  

   

ii. designing teaching aids     

iii. guidance and counselling techniques    

iv. using modern teaching methods     
28. In-service Science teachers training improves teaching skills     
29. In-service training is provided by professional trainers    
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I.  Identify some other problems in science education.  
 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…........................................................................……………………………………..................................

..............................................……………………………………................................................................

......................................................................................................................................................................

...................................................................................................................................................................... 

                                                       

II. Suggest some steps for improving science education in Pakistan. 
 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………................................................................................ 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
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                                                                                                      APPENDIX D 

Questionnaire for Science Experts and Headmasters 
 
Name (Optional) __________________________________________________ 
 
Designation:   ____________________________________________________ 

Organization/Institution: ____________________________________________ 

Qualification: 

i. Academic: _____________________________________ 

ii. Professional: ___________________________________ 

Experience:  

a- Teaching: ______________________ 

b- Administrative: _________________ 

 
Given below are statements.  Please tick the appropriate level of your agreement 
 

 
 

A UND DA 
agree undecided disagree 
 

 
No. Item A UND D 

1. Science teachers know the objectives of teaching of science     
2. Science students  know the objectives of teaching of science     
3. Objectives in science are well defined    
4. Objectives in science are achievable    
5. Science course content is over loaded  (lengthy)    
6. Science course content has some irrelevant material    
7. Science course content is updated    
8. The revised science content is better than the previous    
9. Science Course is according to the mental level of student    
10. Science course content meets international standards    
11. Science Course content  fulfils the needs of: 

iii. Science students 
   

iv. Society    

12. Science teacher is competent in teaching science through: 
i. Lecture method 

   

ii. Lecture cum demonstration method    

iii. activity oriented method    
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No. Item A UND D 
13. It is better to perform practical work: 

i. With the related theory topic 
   

ii. At the end of course    
iii.  Near the annual examination    

14. Science teacher shall encourage discussion in class    
15. Science teacher shall encourage students to ask questions during 

teaching 
   

16. Science teacher interacts actively with students during teaching    
17. It is difficult to follow modern teaching methods due to 

i. Less number of periods per week for science subjects 
   

ii. Over loaded syllabus    

iii. More number of Science student    

iv. Lack of resources    

18. Evaluation is useful if it is taken: 
i. Daily 

   

ii. After a Week    
iii.  more than a week   

19. Science teacher is competent in: 
i. Preparing evaluation test 

   

ii. Monitoring Science student’s progress regularly    
iii. Providing feedback to Science student after 

evaluation 
   

20. Our examination system emphasized on: 
i. understanding concepts 

   

ii. rote learning    
iii. application of concepts    

21. Evaluation results make science teacher improve his teaching 
strategies  

   

22. Due weightage shall be given to internal assessment in science    
23. Separate exams for 9th and 10th classes are better than the combined 

exams 
   

24. Science teachers need to be trained in: 
i. Testing and evaluation technique 

   

ii. modern teaching methodologies    
iii.  conducting science practical    

25. Quality of teachers pre-service training in science is good    
26.  Teachers pre-service training in science emphasizes on: 

i. Theoretical work 
   

ii. Practical work    

27. In pre-service training, science teachers are trained in: 
i. evaluation and testing techniques  

   

ii. designing teaching aids     

iii. guidance and counselling techniques    

iv. using modern teaching methods     
28. In-service Science teachers training improves teaching skills     
29. In-service training is provided by professional trainers    
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I.  Identify some other problems in science education.  
 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…........................................................................……………………………………..................................

..............................................……………………………………................................................................

......................................................................................................................................................................

...................................................................................................................................................................... 

                                                        

II. Suggest some steps for improving science education in Pakistan. 
 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………................................................................................ 

………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 

 

 

 
 


