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ABSTRACT
Thesis Title: A study of effectiveness of Dimensions of Learning Model for science
teaching at elementary level.
This research was an experimental study based on pre-test post- test equivalent
group design. The population of the study was comprised of all the students (boys and
girls) of 7th class studying at elementary level in district Abbottabad. Sample of the study
was comprised of 240 students (120 each from both genders). Both the samples were
further divided into two equal groups. One served as control while the other as
experimental group. The researcher under the guidance of supervisor, after thorough and
comprehensive review of test construction techniques, developed pre-test, post-test and
an attitude scale. Pre-test was administered to the sample of study in order to formulate
two equivalent groups- the experimental and the control group. Then both the groups
were taught by dimensions of learning model and prevailing rote learning model
respectively. After the completion of one hundred and twenty days teaching, post test and
the attitude scale were administered to both the groups. At the end, data was collected
and analyzed. The analysis of data showed that there was a significant difference between
the achievement of experimental and the control group. Experimental group showed
better performance in post test as well as on attitude scale and achieved high scores as
compared to the control group. This reflected that by applying modern approaches like
Dimensions of Learning Model for teaching science at elementary level, we can attain
better results.
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CHAPTER 1
INTRODUCTION
Education plays vital role in the progress of any nation. The growth and
development of nation mainly relies upon the standards of education specifically of
science education and any improvement in the quality of education ultimately depends on
the quality of its teaching learning process. Teaching and learning are two simultaneous
processes that take place side by side and both have their due importance. Teaching, as
conventionally understood by a traditional teacher, is just the act of disseminating
information to the learner in the classroom. Since the beginning of twentieth century,
research on teaching has generated useful knowledge about teaching skills, methods and
models that can be usefully employed by teachers to promote students’ learning. As
stated in the World Book Encyclopedia (1970), teaching creates conditions which
encourage and stimulate learning to achieve educational objectives like knowledge, skills
and attitudes etc.
As compared to other subjects, Science teaching is a particular field which always
demands new research and innovations towards latest approaches. As we all know that
today is the age of science and technology and providing quality education in this area is
the cry of the day. As changes are continuously occurring in the world of science and
technology, therefore it became unavoidable to make our education in line with that of
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advanced countries. In this regard, today in many developing countries and in advance
countries in general, various new teaching learning methods and models

such as

Dimensions of Learning Model are being applied.
Dimensions of Learning Model of science instruction introduced by Robert
Marzano and his colleagues is one of such innovative programmes which is being
employed for imparting and promoting science education specifically at elementary level
(http://www.cqu.edu.au/dol/resources/resources/Classroomworks.doc).
According to Marzano, Pickering, and Pollock (2001), this model is focused on
five dimensions which include students’ attitude and perception, students’ ability to attain
and incorporate facts, their ability to expand and improve information, using data
evocatively and acquiring productive behavior of intellect. The first facet is concerned
with the ability how students learn. This can be achieved by providing conducive learning
environment to perspective students. Second dimension is concerned with the attainment
of new knowledge and information and then integrating it with the previous one. In third
phase of learning process students try to expand and refine their learnt knowledge by
utilizing their deep thinking and reasoning abilities. Dimension four leads students to use
their learnt knowledge in an effective and meaningful way. This can be achieved by
carrying different logical steps so that different themes can be established and the last
dimension is to develop in students’ productive and durable habits of mind through which
they can resolve their problems intelligently (http://www.cqu.edu.au/dol/dm2.htm).
Being deeply rooted in the Dimensions of Learning Model, Bybee’s famous 5E
framework have been adopted by different educationists and researchers as the basic
format for studying the effect of Dimensions of Learning Model on students’ academic
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achievement and other self aspects. Bybee (1989) developed his famous 5E framework
for carrying learning experiences effectively in a classroom setting. This framework is
comprised of five processes formerly known as to engage students, to help students to
explore, explain, and to elaborate new knowledge and information, and to evaluate their
knowledge, skills and abilities.
In order to study effectiveness of DOL Model and to draw conclusions in specific
terms, the researcher also employed another model, the Rote Learning Model, which is
generally used by a majority of teachers at present. Rote Learning Model as described by
Adam & Engelmann (1996) is one of such models which are widely applied by the
teachers to enhance their teaching learning process. This teacher centered model is
comprised of various steps to be followed in a specific and gradual manner so that the set
objectives can be achieved comprehensively. This model involves various steps like
introduction, development, guided practice, closure, independent practice and evaluation
etc.
1.1

Rationale of Study
Science education provides individuals the opportunities to think logically,

practice different teaching methods and develop scientific concepts, which facilitate the
understanding of the physical world. It also develops in students an attitude which is
useful in the sense that it gives people a simplified and practical guide for appropriate
behavior. Effective teaching for science requires advance thinking and proper planning
with respect to objectives, content, methods, teaching aids, and evaluation techniques etc.
According to the World Book Encyclopedia (1970), a good teacher provides
guidance to the learner. The guidance encourages the learner to do things that result in
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desired learning. Hence, it is said that teaching creates conditions, which encourage and
stimulate learning. Arnold (2004), is of the view that in schools, teachers have great
influence on children as they develop interest, encourage talent, and provide them useful
knowledge about the world around. He further advocates that not all students learn
equally well when the same teaching methods are applied because certain teaching
methods are more applicable to particular situation, and not a single method is superior
particularly in terms of students’ performance.
The task of teaching the young is simply too important and complex to be handled
entirely by parents or through the informal structures of earlier eras. Modern society
needs schools staffed with expert teachers highly skillful in methodology to provide
instruction. As expert and professional, they are expected to use best practice to help
students learn essential knowledge, skills and attitudes.
Realizing the importance of a new model, research based “Dimensions of
Learning Model” was selected for this study. It aims at the practical involvement of
learners and helps in reshaping classroom into learning communities where learners are
given free hand to learn what they want. Beside this, they are also made empowered so
that they can judge their progress by themselves. The whole exercise is carried out to
prepare students seek independently with ability to learn continuously throughout their
lives (Marzano, 1992).
The researcher used this model to compare students’ cognitive abilities as
described by Benjamin Bloom in his famous taxonomy of educational objectives.
Bybee’s 5E framework (Engage, Explore, Explain, elaborate and Evaluate), being deeply
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rooted in the Dimensions of Learning model, was adopted by the researcher for
experimentation purpose.
1.2

Statement of the Problem
Science is the process of seeking information about an innate phenomenon in an

empirical way. It is generally gained by employing a specific method to a particular area
that may lead us to abreast our knowledge about that specific phenomenon. It is a proven
fact that now a days throughout the world, models of teaching science are gaining
popularity and are being applied for science teaching at different levels such as
elementary, secondary and college level. Though these models might have been under
use in our educational institutions since long but a systematic investigation into their
deliberate use and corresponding effects on students’ learning, achievement and their
attitude towards science has yet to be explored. Keeping in view importance of such
models, the researcher therefore intended to investigate the effectiveness of Dimensions
of Learning Model for science teaching at elementary level.
1.3

Objectives of Study
The study was carried out to achieve following objectives.


To assess effectiveness of Dimensions of Learning Model for teaching
science at elementary level.



To compare effects of Dimensions of Learning Model and Rote Learning
Model on students’ achievement in the subject of science.



To compare effects of Dimensions of Learning Model and Rote Learning
Model on students’ attitude towards science.
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To find out relationship between students’ achievement and their attitude
towards science.

1.4

Hypotheses of Study
In order to achieve set objectives, following hypotheses were established.


There is no significant difference between the academic achievements of
students taught by Dimensions of Learning Model and those taught by
Rote Learning Model.



There is no significant difference between the scores achieved by the
experimental group and the control group on attitude scale.



There is no significant relationship between students’ achievement test
score and their attitude scale score.

For analysis in specific and numerical terms, the researcher derived from these
main hypotheses, a number of sub hypotheses which were tested and then on the bases of
findings, either accepted or rejected. Detail of this sub hypothesis is given in chapter four
of this study.
1.5

Delimitations of Study
Being a science teacher for the last 20 years and having a rich experience of

attending training workshops from time to time specifically on pedagogical skills and
content based activities including workshops on Dimensions of Learning Model, the
researcher carried out the whole exercise of experimentation by himself without
involving concerned subject teachers of respective schools. Another purpose of this
practice was to control different kinds of variables that might effect the essence of present
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study. Beside this, there were other factors such as financial and time constraints because
of which the study was delimited to the students both boys & girls studying at grade
seven in public sector schools of district Abbottabad in Khyber pukhtunkhwa province of
Pakistan. The study was also delimited to the subject of science and some specific topics
from 7th grade science textbook were selected for experimentation.
1.6

Significance of Study
Science is a difficult subject that owes to its intrinsic and particulate nature. This

problem of difficulty and abstraction can be resolved if it is presented and taught
logically and according to the psychology of students. As for as present study is
concerned, it has great significance, as it would be helpful to evolve an effective model
for teaching science at elementary level in Pakistani perspectives. It would be helpful to
motivate teachers towards new innovative teaching methodologies. It would be helpful to
motivate teacher trainers to reshape their training programmes. The findings of this study
would be useful for policy makers as it may provide them an opportunity to rethink and
to remodel their priorities. It will hopefully help the organizers and implementers and will
enable them to develop effective strategies and action plans in future for improving
quality of science education at grass root level. Moreover, the forthcoming researchers
can also gain insight to explore further aspects of the area being addressed by the
researcher.
1.7

Research Methodology
The study was of experimental nature for which a pre-test post-test equivalent

group design was employed. The sample of study was randomly selected and on the
bases of pre test result, it was divided into two equal groups, experimental and the control
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group. After group formation, an experiment of sixteen weeks was conducted during
which both the groups were taught by two different methods, experimental group was
treated with

dimension of learning model while control group was taught by rote

learning method respectively. For experimentation purpose, as per demand of the teaching
model(s), the researcher developed two types of lesson plans on each topic. After the

completion of experiment, both experimental and control groups were passed through a
post test and an attitude scale was also administered to them in order to find out the
difference as well as relationship between their academic achievement and attitude
towards science respectively.
1.7.1

Population
All the 7th grade students (both male and female) studying in secondary and

higher secondary schools of district Abbottabad during the session 2010 – 2011 were
taken as target population for this study. At that time, there were 74 boys and 36 girls
government secondary and higher secondary schools in District Abbottabad. The
researcher found sixteen such schools in this list which were fulfilling the requirements
set for this study (i.e. easy access, conducive to learn environment, physical facilities,
well equipped science laboratory, availability of science teacher, laboratory attendant/
assistant, etc.).
1.7.2 Sample
Out of sixteen schools which fulfilled the requirements set for this study, four
schools (two male and two female) were randomly selected as sample schools. From
sample schools, a total of two hundred and forty students (one hundred and twenty each
from both genders) were selected randomly as sample for this study. One hundred and
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twenty students for first sample were selected randomly from 7th grade of GHS No 3
Abbottabad and GHS Harno Abbottabad while one hundred and twenty as 2nd sample
from 7th class of GGCMSS Nawan Shehr, Abbottabad and GGCHS Abbottabad
respectively. A pre test (an objective type achievement test of 100 marks from the
textbook of 7th class published by NWFP textbook board Peshawar) was constructed,
tried-out, improved and administered to the whole sample. The researcher evaluated the
answer sheets and the marks were arranged in the descending order. On the basis of
marks achieved by the students on even/odd basis, the sample was then divided into two
equal matched groups. One served as control while the other as experimental group.
1.7.3

Research instruments and Data Collection
For data collection, the researcher, under the guidance of supervisor, after

thorough and comprehensive review of test construction techniques, developed a pre-test,
post-test and an attitude scale. In this regard he also took help from science teachers,
subject specialists and experts of relevant field.
1.7.3.1 Pre-test
A pre-test prepared from 7th grade science textbook was administered to classify
sample of study into experimental and control groups before passing them through the
experiment. Pre test was comprised of different types of objective type test items such as
binary type, MCQs, matching type, completion type and short answer questions type etc.
Keeping in view Bloom’s taxonomy of educational objectives and the content of study, a
total no of 70 items were included in the test. The test was of 100 marks and students
were asked to answer the questions within the given time of 2 hours. For students’ ease
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and simplicity, Urdu version of test was also prepared and distributed among students
along with original test in English.
1.7.3.2 Post test
After the completion of experiment (120 days treatment), the post test (equivalent
form of pre test with different sequential order) was administered to both the groups. In
fact this test was the true copy of pre test as for as nature and type of test items are
concerned, but here the order and sequence of test items were changed. Here once again,
Urdu version of test was also prepared and distributed among students along with original
test in English.
1.7.3.3 Attitude scale
An attitude scale (a questionnaire) was developed on Likert technique and after
treatment, administered to both the groups in order to judge and compare their attitude
towards science. This attitude scale was comprised of six constructs. These constructs
include science as school subject, self concept about science, science and practical work,
science outside the school, future priorities about science and importance of science and
technology etc. Six statements were prepared for first construct, seven for second, six for
third, five, seven and six for fourth, fifth and sixth respectively. For students’ ease and
simplicity, Urdu version of attitude scale was prepared and distributed among them.
1.8

Validity of Research Instruments
In order to check the validity of research instruments, the researcher took help

from his fellow science teachers and then got opinion by the experts and specialists of the

10

relevant field. In the light of feedback, instruments were improved and refined under the
guidance of honorable supervisor.
1.9

Reliability of Research Instruments
Split half technique was used to find out the reliability of pre test. For this

purpose, the instrument was administered to a selected group of students belonging to
same population but not a part of sample of study. After scoring, the researcher divided
students’ scores into two equal halves on odd even bases and then coefficient of
correlation for both the halves was computed with the help of Pearson’s product moment
raw score formula. Then with the help of Spearmen Brown Prophecy formula, coefficient
of correlation for the whole test was estimated. The value of coefficient of correlation (r)
for both the halves came as 0.60, while for the whole test, the value was 0.75 which was
highly reasonable, so the instrument was approved and recommended for use in research.
As for as reliability of attitude scale was concerned, the researcher once again used the
split half method for estimation. For statistical analyses and to find out coefficient of
correlation, the researcher adopted Pearson’s product moment method and Spearman
Brown Prophecy formula respectively. The value of r came as 0.9 that showed that the
instrument was reliable enough to be used for the said study.
1.10

Data Analysis
For analysis of data and to find out the difference in performance of both the

groups and to assess their attitude towards science, different statistics such as t test,
Anova and coefficient of correlation were used. For numerical ease and self convenience,
the researcher took help from SPSS (Statistical Package for Social Sciences).
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CHAPTER 2
REVIEW OF RELATED LITERATURE
This chapter deals with the review of literature related to the present study entitled
‘A study of effectiveness of Dimensions of Learning Model for science teaching at
elementary level’. Discussion on related literature is done under the following headings.
• Definition of science
• Science education
• Importance of science education
• Science education at elementary level
• Goals of teaching science at elementary level in Pakistan.
• Objectives of teaching science at elementary level in Pakistan
• Methods of science teaching
• Dimensions of learning model
• Rote learning model
• 5E model
• Bloom’s taxonomy of educational objectives
• Attitude
• Attitude towards science
• Attitude scales, and
• Recent researches on Dimensions of Learning Model etc.

12

2.1

Definition of science
According to Webster's New Collegiate Dictionary, science is defined as the

knowledge attained through study or practice, or it is the knowledge covering general
truths of the operation of general laws obtained and tested through scientific method
(http://www.sciencemadesimple.com/science-definition).
Academic Press Dictionary of Science and Technology defines science as an
organized study of getting information about natural phenomena so that inferences can be
made on the bases of this information. Dictionary further stated that Science is the
systematic collection of observed facts that can be established and confirmed by
experimentation.
Gottlieb.S (1997) is of the view that science is an intellectual activity carried on
by humans that is designed to discover information about the natural world in which
humans live and to discover the ways in which this information can be organized into
meaningful patterns. A primary aim of science is to collect facts (data). An ultimate
purpose of science is to discern the order that exists between and amongst the various
facts (http://www.gly.uga.edu/railsback/1122sciencedefns.html).
Science is a way of understanding the world, not a mountain of facts. Before
anyone can truly understand scientific information, they must know how science works.
Science does not prove anything absolutely -- all scientific ideas are open to revision in
the light of new evidence. The process of science, therefore, involves making educated
guesses

(hypotheses)

that

are

then

rigorously

(http://www.pbs.org/wgbh/evolution/library/09/index.html).
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and

repeatedly

tested

Science is the process of seeking information about an innate phenomenon in an
empirical way. It is generally gained by employing a specific method to a particular area
that may lead us to abreast our knowledge about that phenomenon. It deals with the
systematic study of details about how a natural law or principle works in a particular
situation. It is an endeavor which helps us to arrange and collect information in the shape
of hypotheses and forecasts about the material world. It is also concerned with the facts
that

are

generally

gained

by

sensation

and

instrumentation

(http://en.wikipedia.org/wiki/Scince education).
According to AAAS (2001) science depends on valid and reliable evidence. This
evidence can be gained through reasoning processes suitable and effective to analyze and
explore the surrounding innate environment. Though the science does not give answers to
all questions related to nature but the situations prevailed can be understood and analyzed by
employing scientific methods of studies and through reasoning. It is the science that guides
and directs us to examine, to realize and to recognize the surrounding world in a systematic
and logical way. It not only assists to get aware about what is going on at the moment but
also helps us to interpret and explain all kinds of innate phenomena.
According to Oxford Dictionaries, science is defined as the intellectual and
practical activity encompassing the systematic study of the structure and behaviour of the
physical

and

natural

world

through

observation

and

experiment

(http://oxforddictionaries.com/definition/english/science).
The word science probably makes us think of thick textbook, white lab coat,
laboratory instruments, microscopes, a naturalist in the rainforest, Einstein’s equation
written on whiteboard, the launch of space shuttle and etc. However, those pictures only
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reflect some aspect of science, but they do not provide the whole picture of science. So,
what is science? Science can be said as part of everyday life, where it exists all around us.
Science is composed of attitude, skill and knowledge (ASK). Besides that, each of them
has different domains involved. For example, knowledge involves cognitive domain and
skill involves cognitive and psychomotor domains. This is because; science process skill
involves critical thinking in attributing. Hence, we use cognitive domain. In science, we
also have manipulative skill that uses psychomotor domain. Lastly, attitude such as
cooperative

and

accuracy,

involves

affective

domain

(http://syarafina-teach-

science.blogspot.com/2011/01/what-is-science-and-science-education.html).
The empiricist’s view of science suggests that scientific theories are derived by
using a process of induction. Investigators should first observe ‘facts’ objectively. From
such facts generalizations can be made and hypotheses or theories induced. If one
subscribe to such a view then alternative interpretation of events imply either incorrect
observations or faulty logic; truly they could be called ‘wrong’ ideas. Current philosophy
of science, suggests a fallacy here, namely that hypotheses or theories are not related in
any deductive or inductive way with the so called objective data, but are products of
human imagination (http://www.gly.uga.edu/railsback/1122sciencedefns.html).
2.2

Science Education
Science education is the field concerned with sharing science content and process

with individuals that are not traditionally considered a part of the scientific community.
The target individuals may be children, college students, or adults within the general
public. The field of science education comprises science content, some social science and
some teaching pedagogy. The standards for science education provide expectations for
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the development of understanding for students through the entire course of their
education (http://en.wikipedia.org/wiki/Scince).
The practice of science education has been increasingly informed by research into
science teaching and learning. Research in science education relies on a wide variety of
methodologies, borrowed from many branches of science and engineering such as
computer science, cognitive science, cognitive psychology and anthropology etc. Science
education research aims to define or characterize what constitutes learning in science and
how it is brought about.
Bransford, et al., (2000) summasized massive research into student thinking as
having three key findings;
•

Preconceptions
Prior ideas about how things work are remarkably tenacious and an educator must

explicitly address a student’s specific misconceptions if the student is to reconfigure his
misconception in favour of another explanation. Therefore, it is essential that educators
know how to learn about student preconceptions and make this a regular part of their
planning.
•

Knowledge Organization
In order to become truly literate in an area of science, students must have a deep

foundation of factual knowledge, understand facts and ideas in the context of a
conceptual framework, and organize knowledge in ways that facilitate retrieval and
application.

16

•

Metacognition
Students will benefit from thinking about their thinking and their learning. They

must be taught ways of evaluating their knowledge and what they don’t know, evaluating
their methods of thinking, and evaluating their conclusions.
According to a bibliography on constructivist oriented research on teaching and
learning science in 2005, about 64 percent of studies documented are carried out in the
domain of physics, 21 percent in the domain of biology, and 15 percent in chemistry
(Duit, 2006).
2.3

Importance of Science Education
In Dewey’s view science teaching is a pragmatic phenomenon and its basic role is

to facilitate students. It enables learners to understand its basic theme and abreast them
with modern approaches of science. Science awareness plays vital role for the learners in
developing basic scientific competencies in them and also helps them to apply these
competencies to resolve their everyday problems. It helps a lot in the progress of any
nation. It may develop social as well as economical state of a country by bringing drastic
changes at grass root level. Admitting its due importance and vitality, the subject of
science has always on the top as for as syllabus of any country is concerned
(http://www.nationalacademies.org/nrc/).
Science has some nice ideas to offer that would be useful for many people to learn
and for their whole lives. Concepts such as logical deductions and inference, parsimony
and dismissals based on authority but from evidence and skepticism would all be handy.
Teaching someone how to evaluate and appraise conflicting situations and any bias in
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that evidence would be useful life skills for everyone. Let’s face it, it ultimately comes
down to trying to spot patterns, work out reasons for them, and to spot mistakes and
errors (Hone, 2008).
Science education on one hand protects humanity from different diseases and on
the other hand it helps to uplift life standard of poor masses. According to Marincola
(2006), it is essential to engage public in such matters that affect them in one or the other
way. It is in their interest because it may help them in adjustment to a new environment.
He stresses that public should recognize the role of science that it may play for the
betterment of the society.
A scientist is a capable person who can elaborate his point of view in an effective
and efficient way so that every individual in the society can understand it. The scientists
whether they are working under the umbrella of a government functionary or in a private
firm or organization must always think about the betterment of the humanity. Dobbin et
al. (1999) stated that those who choose science as careers are really the persons of great
stature. They not only sacrify their family life but also become a symbol of respect and
honour for others and the whole society. They should explain before the masses how the
subject of science can benefit the humanity and to what extent it might be significant for
the society.
At present in various countries, science syllabus is paying full attention on the
attainment of scientific knowledge, skill and values. Recent developments in science
have paid more attention on the acquisition, investigation and importance of scientific
knowledge (AAAS, 2001).
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Scientific attitude and awareness of scientific laws and principles plays vital role
in developing and organizing ways and means to enhance judgmental and valuing skills
in learners According to IBE, UNESCO, realization of scientific knowledge based upon
facts and figures is a prerequisite to understand a natural phenomenon. The goal of
recognizing the natural world can be attained if universally accepted and predetermined
scientific laws and principles are employed. (http://www.ibe.unesco.org/en.html).
2.4

Science Education at Elementary Level
In the recent past, a number of studies have recommended that drastic changes

must be made in the whole education system specifically at elementary level. In every
study, main focus was concentrated on the significance of practical aspect of science.
Subject of Science produces in students attitudes and skills required to resolve daily life
problems and enables them to compete challenges of the present world.
(http://www.nsta.org/about/positions/elementary.aspx).
National Science Teachers Association, NSTA (2002), was of the view that
students can learn science in an effective way at elementary level when;
•

Elementary level students are engaged practically in scientific inquiries
and problem solving activities.

•

All activities are planned and organized according to students’ abilities
and their mental level.

•

Subject matter is selected and presented in an organized manner and in
accordance with the general premise of prevailing science curricula.
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•

Mathematical and communicative expertise is made a core and basic
component of the whole teaching learning process.

•

Learning situation must be conducive so that positive thoughts about
science, society and self identity can be developed in learners.

Association further advocated that students of middle classes may know well the
importance of science subject if;
•

They are made aware with different ways and styles teaching learning
processes can be carried out.

•

They are provided with the environment in which they can effectively
communicate their ideas, knowledge and any kind of information to their
colleagues.

•

Efforts made by the scientists are admitted and admired by the society
irrespective of their philosophical background.

•

Subjects other than science may be made integrated with this subject.
• Science teachers must be a role model for students and other teachers
(http://www.nsta.org/about/positions/elementary.aspx).

Capacity building and development of scientific attitude in teachers allow
teachers to comprehend elementary science curricula and to implement it as a core
subject of study. NSTA (2002) advocated that this capacity building of teachers must be
used for;
•

Understanding through which teachers may become able to employ such
experiences that develop some sort of competence in them, this
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understanding not only help them to select appropriate subject matter and
effective teaching methodologies but also enable them to formulate such
conducive environment that develops scientific attitude in students.
•

Conducting various kinds of content or methodology based refresher
courses in the field of science specifically in the areas of subject matter
and teacher competence etc.
• Conducting training sessions and seminars on the subject of science with
the help of governmental or non governmental organizations at national
or regional level (http://www.nsta.org/about/positions/elementary.aspx).

At elementary level, schools’ heads should be abreast with scientific knowledge
and must be equipped with leadership qualities. NSTA (2002) advocates that it can be
done by;
•

Developing an agreement to launch a comprehensive programme of
science education at elementary level which should be based upon the
aims and goals set at federal level.

•

Administering, and evaluating progress of science programme being run at
elementary level (http://www.nsta.org/about/positions/elementary.aspx).

NSTA (2002) further advocates that heads of the institutions have a key position
therefore they have to play a vital role. This can be done by;
•

Providing sufficient support and resources.

•

Realizing importance of commendable science teaching methodologies.

•

Conducting activities for promoting science education.
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The development of science at elementary level is a combined responsibility of
whole society. It includes teachers, heads, parents and other individuals from all walks of
life. NSTA (2002) stresses that society may play its due role by;
•

Contributing its due part in the uplift of scientific knowledge at elementary
level. This can be done by participation in developmental facets of science
education at elementary level.

•

Arranging scientific activities at elementary level in an ordinary and
simple way (http://www.nsta.org/about/positions/elementary.aspx).

In order to get feedback, evaluation must be carried out as a compulsory part of
elementary science education. . NSTA (2002) is of the view that this can be done by
associating process of assessment with;
•

The question what is more important whether instructional model of
problem solving, concept application, inquiry or the process skills.

•

Goals and objectives of curriculum and the nature of learning outcomes.

•

Main aim whether it is for classifying, assessing students achievement or
getting feedback what ever it may be for which the whole exercise is being
carried out.

Science at elementary level should be research oriented and it must be based upon
factual knowledge and information. This can be done when;
•

Instructors are kept abreast with latest advancements and developments
carried out in the field of science education.
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•

More researches are conducted by the teachers at elementary level of
science education (http://www.nsta.org/about/positions/elementary.aspx).

2.4.1

Goals of Teaching Science at Elementary Level in Pakistan
Govt of Pakistan, ministry of education (2006) has set following goals for science

education at elementary level


To develop critical sense for wonders and curiosity about scientific and
technical activities.



Enable them to use science and technology for acquiring new knowledge
and problem solving.



To improve quality of their lives and lives of the other.



To prepare them for addressing issues related to science and technology.



To prepare them for higher education.



To prepare them for occupations related to science.



Engage them in scientific activities.



Develop positive attitude towards science and polish their aptitude.



Knowledge of wide variety of careers related to science and technology.

2.4.2 Objectives of Teaching Science at Elementary Level in Pakistan.
According to Children’s Resources International, Pakistan, CRIP (2006),
objectives of teaching science at elementary level are as follows.


To develop logical and critical thinking skills in children.



To fulfill the needs of individual child.



To encourage children to enhance their knowledge and vocabulary.
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To encourage cooperative work among students.



To recognize patterns in the natural world.



To make generalization about how changes occur in nature.



To apply scientific facts and thinking to solve problems.



To ask questions and be diligent in getting answer.



To recognize a variety of ways to reach solution.



To apply science process skills: observing, sorting, measuring, thinking,
Predicting and communicating

Govt of Pakistan, ministry of education (2006) suggested following objectives for
teaching science at elementary level.

2.5

•

Emphasize scientific literacy.

•

Promotion of student centered science education.

•

Emphasize understanding.

•

Promote relevant and useful learning.

•

Promotion of moral and spiritual learning.

•

Act as effective instruments for lifelong learning.

Methods of Science Teaching
A teaching method comprises the principles and strategies used for instruction.

Commonly used teaching methods may include class participation, demonstration,
recitation, memorization, or combinations of these. The choice of teaching method or
methods to be used depends largely on the information or skill that is being taught, and it
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may also be influenced by the aptitude and enthusiasm of the students
(http://en.wikipedia.org/wiki/Teaching_method).
Our society today needs young people who are flexible, creative, and proactive –
young people, who can solve problems, make decisions, think critically, communicate
ideas effectively and work efficiently within teams and groups. The ‘knowing of
knowledge is no longer enough to succeed in the increasingly complex, fluid, and rapidly
evolving world in which we live. In order to optimize life-long learning and potential
success it is now widely accepted that young people need to have opportunities to
develop personal capabilities and effective thinking skills as part of their well-rounded
education and this can only be done by providing them opportunities of self learning
where they have freedom to decide what to learn, how to learn and when to learn
(http://www.nicurriculum.org.uk/docs/key_stages_1_and_2/ALTM-KS12.pdf).
People learn in three ways, visually, auditory and kinesthetically. Visual learners
learn by looking at / seeing something. Auditory learners learn by hearing a thing that is
being told to them. Kinesthetic learners learn by actually doing / experiencing it
(http://wiki.answers.com/Q/teaching_strategies).
Teaching methods are the measures that teacher takes to make communication
doable but these measures must be in alignment with the ongoing teaching learning
situation (Ebel, 1969). Teaching methods were a feature of Athenians who used these
methods to prepare their children so that they can speak successfully and capably before
the general public. In different ages of time, different methods has been introduced and
employed by renowned educationists. Greek philosopher, Socrates was well aware and
familiar to make use of dialectic method and he always encouraged the learners to adopt
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it. John Dewey, the renowned educationist of present era advocated the project method. It
has been observed that with the passage of time in order to improve teaching learning
process and to facilitate students, different teaching methods and techniques have
continuously been introduced and presented. At the same time, different traditional
methods have been constantly modifying and improving by the educationists who
consistently working on the issue, how old conventional methods of teaching be made
more effective and beneficial for the learners (Broudy and Palmer, 1965). This is the era
of science and technology and in this fast age when day to day changes are continuously
occurring in the field of education, it’s become unavoidable to employ new techniques
and methodologies in order to abreast our learners with modern knowledge and skills.
Effective classroom teaching in science requires advance thinking and proper planning.
Certain points like objectives, content, methods, teaching aids, evaluation techniques are
required to be attended to properly in advance for achieving desired outcomes. According
to the World Book Encyclopedia (1970), through teaching one person helps other to
achieve knowledge, skills and attitudes. A good teacher provides guidance for the learner.
The guidance encourages the learner to do things that result in preferred learning. Hence,
it is said that teaching creates conditions, which supports and arouses learning.
Here are given a brief discussion on various methods that be used in teaching
science at different school levels.
2.5.1

Inquiry
Jarrett (1999) advocated inquiry as an orderly human effort whose aim is to

develop sensible and rational explanations of all that is occurring around them. Galileo
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Educational Network (2004) highlighted main features of Inquiry learning and declared it
a self motivated phenomenon that may help students who are eager to employ it in their
daily life for resolving their problems keeping in mind the reality of this changing world.
NRC (1996) was of the view that inquiry should me made relevant to students’ daily life
learning experiences. During inquiry, students first examine the whole situation and then
try to establish hypotheses on the bases of their observations. This approach also assists
teachers in making their teaching more effective. By applying this methodology, teachers
succeed to involve learners with them by providing hands on experiences to them. On the
other hand, students try to resolve their problems keeping in mind the whole situation.
2.5.2

Discussion
This method involves participation of both teacher and the learners. Both share

their points of view sitting across a face to face conversation. Johnson (1989) is of the view
that during discussion, teacher first directs students, give assignment or float a question
before the students and then instruct them to probe into the matter. Students take some time
and then present their point of view in groups. During the whole conversation, teacher
remains passive and just observes them with great care and patience. This enables learners
to retain their ideas in tact and they present their points of views in a comfortable way.
This exercise not only broadens their concepts but also opens doors for them towards new
innovations.
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2.5.3

Mastery learning
Bloom and Carroll are the founders of mastery learning. According to Bloom,

(1985) mastery learning is a teaching method that assumes all children can learn if they
are provided with the proper learning conditions. It is a method in which students do not
advanced to next instructional objective until they demonstrate proficiency with the
current one.
Kulik et al (1990) defined mastery learning as an approach by which individuals
seek things employing their higher thinking powers. In this method teachers first divide
the whole lesson or content into fragments and then present it before the students. Beside
this they also prepare and administer tests related to each and every topic and unit in
order to carry formative evaluation about students’ achievement (Kulik, & Bangert
1990).
Zimmerman & Dibenedetto (2008) are of the view that process of mastery
learning involves various steps. These include induction of instructional techniques based
upon the principle of differentiation and individualization, controlling and monitoring the
situation, carrying evaluation in order to get feedback and recommending suggestions for
improving students’ learning and performances.
2.5.4

Cooperative learning
According to Kagan (1994), in cooperative learning the whole class is segmented

into such small groups in which each group is comprised of learners possessing varied
characteristics. Now each group is assigned different tasks so that competence about the
subject be developed in them. Within each group every member has to acquire specific
type of skill, beside this he has to assist other members too so that they also become able
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to learn that skill. The ultimate goal of whole exercise is to develop a conducive
environment so that the desired objectives might be achieved. The teaching learning
process continues until all learners achieve their objectives to understand lesson in a
comprehensive way. Johnson and Johnson (1990) suggested that through cooperative
learning, students like and enjoy science more and their intrinsic motivation for learning
science increases continually.
2.6

Dimensions of Learning Model
Today in advance countries in general and in many developing countries too,

various new methods and models are in use. Dimensions of learning model of science
instruction are one of such innovative programmes which is being employed for
imparting and promoting science education specifically at elementary level. It was
introduced at McREL in United States by Marzano and a team of researchers.
Dimensions of learning model is a research based methodology in which it is observed
how students learn when they are provided with conducive environment where they are
engaged in a variety of self learning activities considered suitable for use in schools.
Dimensions of learning model is a modern approach which was basically originated from
Marzano’s old projects; the dimensions of thinking,1988, teacher’s manual,1992, training
manual,1992 and assessment manual,1993 etc.
Marzano.R (1992) stated that dimensions of learning model aims at the practical
involvement of learners and thereby ensures it as interactive one. It helps in reshaping
classroom into learning communities where learners take keen interest in learning new
concepts and also train themselves as an evaluator of their own achievements and
performances. The central idea behind this whole exercise is to develop learners as self
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dependent learners so that they become effective learners throughout their life. The most
prominent characteristic of this model is its holistic approach that ensure a balance in
between content and pedagogy and thereby takes the education a whole process rather
than dividing it into its segments.
Marzano’s Dimensions of learning model is a new approach which is basically
constructed around following suppositions.
•

Teaching methodology must be effective and appropriate one so that students’
learning may be enhanced.

•

The phenomenon of learning is a set of multifarious processes which involve
interaction of different mental abilities.

•

School syllabus must comprise of clear material about inner feelings, insight and
intellectual soundness essential for individual’s learning.

•

Teaching learning process should be of collaborative nature in which both teacher
and learners be given due importance.

•

Evaluation phase must not be concentrated on students’ knowledge assessment
only but it should also include the assessment of higher order abilities such as
creative and reasoning abilities etc.
Dol model is a new approach that was developed on the bases of many researches

carried out from time to time by different researchers and its main focus remained on
how learning process is taken place and how learners response to it. According to
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Marzano (1992), effective learning takes place by the interaction of various thinking
processes. These include;
2.6.1

Developing Positive Attitudes and Perceptions towards learning
For effective learning, it is imperative to develop positive attitudes and

perceptions in students first so that they take keen interest in the learning process. When
they will be made fully motivated, they will give it due importance. Development of
positive attitudes realizes students how and to what extent learning new information, idea
or skill is significant for them as well as for their future life. To develop students’
perception in right direction, it is essential to get them realized that they are provided
with a comfortable, secured and a fully protected environment in which they can easily
and successfully achieve their learning objectives. Positive attitudes towards learning and
clear perception towards learning situation not only enhance learners’ aptitude but also
strengthen their capacity to learn. On the other hand if learners are provided with
uncondusive and unfavourable environment, in such situations, they take less interest in
the learning process and in fulfilling the assigned tasks. It is therefore unavoidable to
develop in learners such an attitude and perception that bring ever success in their
learning. These are learners’ attitudes and perceptions that may work on either way,
positive attitudes and perceptions have a positive effect on learning while in other case
these may effect learning negatively. Modern researches reflect that attitudes and
perceptions lay the foundations of learning process. As stated by Silver and Marshal
(1990), students’ attitudes and their level of perception towards problem solving play
vital role in their achievement that they show in the subject of mathematics. In case, they
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have little attitude and show weak perception to the phenomenon of problem solving, this
will affect their other abilities essential for learning mathematics. On the other hand, if
they have positive attitude and show clear perception towards problem solving, it will
help them to improve and strengthen their general abilities too.
According to Markus and Ruvulo (1990), Markus and Wurf (1987) and McCombs
(1986), learners’ attitudes and their perceptions reflect their

inner self that not only

covers their personality traits but also fixes learners’ overt behavior. Glasser (2000)
advocated that learners’ attitudes and perceptions help them to mould their surrounding
world according to their inner self beliefs. For example, if a person has a perception that
he is not liked by his colleagues, he will try to behave in the manner that is not accepted
by his colleagues.
2.6.2

Acquiring and integrating new knowledge
According to Marzano (1992), development of positive attitude and unambiguous

perception lead students to acquire and integrate new knowledge. This phase has two
steps, at first step learners gain new information, ideas or skills and in second step they
try to make them incorporated with the knowledge that they have learnt previously. In the
process of getting and organizing new knowledge and integrating it with the pre existing
knowledge, teacher has to play vital role. He can assist and guide learners how they can
effectively receive knowledge and how beautifully they can assimilate it with their
previous knowledge. In seeking new things, learners have to follow some steps through
which they can attain their goal of shaping and applying learned knowledge or skill in an
effective and comfortable manner so that their utilitarian purposes may be met and
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fulfilled. It recognizes that new information must be incorporated with the pre existing
facts, so that the learning become strengthened and may bring fruits for the learners as
well as for the whole humanity.
There are two types of knowledge, declarative and the procedural. Declarative
knowledge is concerned with information regarding nature of something while
Procedural knowledge deals with the techniques and procedures about how an activity or
task be performed. In order to seek declarative type of knowledge, one has to plan and
apply such techniques and strategies that help in constructing, recognizing and
accumulating the knowledge. Procedural knowledge, on the other hand encompasses
strategies how to build models, how to shape and how to internalize processes or skills to
be learnt.
There are a few people who believe that learning is a simple process, and one can
attain knowledge just by keeping himself abreast with how information is being shared
and presented by the teachers. They assert that individuals receive knowledge as a
collection of information that may be attained and stored independently in their minds. In
other words they are of the view that process of teaching is just an activity of providing
information based upon certain facts. While on the other hand, in acquiring and
integrating knowledge, the role of teacher is completely different. Here teacher visits to
each and every child and facilitates and provides guidance at the spot. Under the
provision of guidance and individual attention, learners learn well and did their assigned
task up to their desired objectives. At the completion of lesson, internalization gained
during the acquirement and integration phase of learning help students to apply their
learned knowledge in their daily life in an effective and efficient manner. LaBerge and
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Samuels (1974) described this phase of learning in a different way. They are of the view
that learning new knowledge may be of great importance if it is gained in an effective
way to its maximum extent and we feel free to use up to its maximum utility. They
further added that both the processes to acquire and integrate knowledge entail
incorporation and assimilation of new knowledge to the existing set of previously learned
knowledge.
2.6.3

Extending and refining knowledge
Renowned psychologists Piaget (1954), Rumelhart and Norman (1975) and

Vosniadow and Brewer (1987) advocated that after the process of acquirement and
integration, learners try to expand and refine their learned knowledge. At the completion
of this stage, they get an insight and understanding about the learned knowledge at a
deeper level. During this phase of learning, they take things in a broader perspective,
remove ambiguous and false conceptions, think rationally and make appropriate
decisions so that the desired objective of expansion and refinement of knowledge can be
achieved in an effective and efficient way. Sharing and gaining knowledge is a dynamic
process, if it continues it may improve quality and worth of learned knowledge. Different
educationists are of the view that there are many ways of developing and improving our
gained knowledge. It can be done either by bringing minor changes or by making drastic
changes of fundamental nature in the pre existed and the newly learned knowledge.
According to Beyer & Apple (1988), Bono (1985) and many others, there are many ways
through which students can seek knowledge and can focus on different aspects of
knowledge. Besides all their effectiveness, these ways demand hard work on the part of
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learners. It is a universal truth that to gain something one has to take pains. Therefore
both teachers and learners have the responsibility to work hard so that knowledge can be
made strengthened through expansion and refinement. According to Marzano et al.
(1992a), expansion and refinement of knowledge involve different reasoning processes of
multifarious nature that not only help learners to inspect things from different angles but
also uphold their ability to learn and understand what is going on at the moment. These
reasoning processes include comparing and contrasting, sorting, conceptualizing,
inductive and deductive analysis, structuring, investigating inaccuracies and analyzing
individual’s perceptions.
2.6.4 Using knowledge in a meaningful way
Effectiveness of learning process depends upon the way how beautifully the
learned knowledge be used to carry purposeful tasks. It is therefore a prerequisite for the
teachers while they are engaged in instructional planning, to assure that learners will be
able to apply their learned knowledge in an effective and meaningful way to perform
their future tasks. The phase, using knowledge meaningfully introduces six different
types of thinking processes that enable learners to perform meaningful activities with the
help of their learned knowledge. These reasoning processes include carrying appropriate
decisions, resolving problems, innovating new things, interrogating questions of diverse
interest, experimentation and structure investigation. All these processes help learners to
enhance and to reshape their existing knowledge towards a specific phenomenon
(Marzano et al., 1992a).
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Generally we seek and apply knowledge to resolve our daily life problems. For
effective use of learned knowledge, we have to expand and refine it first. Frederiksen N
(1984) advocated that there is always a gap between learners’ school life and their every
day practical matters. He further asserted that in schools, a limited time is available for
accomplishing different tasks while it is observed totally different in the outside world. In
outside world, having maximum time, learners have great opportunities to fulfill their
assigned tasks in an affective and efficient manner. According to Jaques E (1986), our
full competencies and potentialities can only be utilized if we engage ourselves with
some enduring and continuing tasks. Harter S (1999a, 1999b) advocated that to keep
knowledge abreast, one has to possess correct perception about how to control and retain
knowledge for a longer period of time. He further stated that if a learner has freedom to
utilize all his potentialities to seek some skill, then he should be made responsible for all
what is happening at the moment. Moreover they should be allowed to select priorities
for them so that can monitor and control the situation in an effective and efficient way.
Renowned educationist, Wiggins G (1989) is of the view that in order to gain and
comprehend knowledge, teachers and learners should focus on real life situations instead
of spending their energies on artificial type of learning. By doing so, we can involve
learners in tasks that may develop in them the abilities to learn simple as well as complex
skills.
2.6.5 Developing productive habits of mind
According to Marzano et al. (1993), a productive habit of mind means having an
attitude with ability to probe a problem or to answer a question in an intelligent and
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corrective way. Developing productive habits of mind is the final dimension of DOL
model. At this stage, teachers try to develop in learners such habits that help them to
continue their learning through out their life. These habits not only help students to
resolve their every day problems but also make them prepared to meet out the future
challenges. Marzano et al. (1988) are of the view that developing productive habits of
mind require three types of planners that include creative and critical thinking and
regulating self. They advocated that in creative type of thinking, learners think how to
face and analyze difficult situations and how to fulfill their assigned tasks in an effective
and efficient way. They also broaden their previous knowledge and improve their
assessment criteria. This thinking helps students to stand firmly if some awkward
position arises in future. It also helps in developing such abilities in students that enable
them to analyze situations beyond set parameters. Second type of thinking, the critical
thinking is concerned with the processes, how to attain accurateness and transparency and
how to get aware with and to understand others needs. It also helps learners to overcome
impulsivity and to take a stance as and when required. It also enables students to respond
effectively to the points raised by others keeping in mind their present status of inner
feelings and the learned knowledge. The third planner, regulating self is concerned with
the process of making learners aware with their potentialities how they can realize what is
going on in the realm of their mind. It also helps and guide students in planning and
executing available resources in an efficient way. More over it enable students to assess
their actions and to get feedback accordingly. In short we can say, the phase ‘productive
habits of mind’ mainly focuses on the goals and objectives of the whole learning
programme (Marzano et al. 1997).
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2.6.6

How dimensions interact?
All the dimensions of DOL model work in collaboration with each others. No one

can occur separately one after the other. Each and every dimension depends upon others
for its occurrence. First dimension, positive attitude and perception lay the foundations of
learning. If it is fulfilled, it provides an opportunity for learning to be taken place in an
affective and smooth manner. On the other hand, dimension five reflects that
development of productive habits of mind is an essential ingredient for making learning
effective and relatively stronger. It means both dimension one and dimension five
provide milieu for effective learning. In the presence of positive attitudes and correct
perceptions, a learning process may be geared up and beside this if productive habits of
mind are also developed there, it will make learning more effective and useful.
Dimension two, three and four follow dimension one. After attaining positive attitude and
perception, now students try to gain new knowledge and skills and to incorporate them
with the previous one. At third phase of learning, they gain and develop new strategies
that help them to expand and purify knowledge. After the expansion and refinement,
they become able to use their learned knowledge and skills in an affective and successful
way.
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Source: Marzano R. (1992) A different kind of classroom : Teaching with
Dimensions of Learning
2.7

Rote Learning Model
Traditional paradigm Pedagogies based on methods of rote learning have been

evident for centuries. In the framework of traditional teaching paradigm, most teaching
is done through rote learning with a view to predetermined outcomes such as successful
performance on tests which emphasize the acquisition of data through memorization of
factual material and isolated information. Rote learning is a kind of conditioned and
programmed

learning

which

is

devoid

of

any

kind

of

understanding

(http://www.holisticeducator.com/rote.htm).
Rote learning model is generally used by majority of teachers for immediate
retention and memorization. According to Mayer (2001) main theme of this model is
memorizing things through retention. This model is based upon the principle of exercise.
In this method of learning the student becomes able to recall the learnt or memorized
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information whether he comprehend it or not. The philosophy behind this method lies on
acquiring information or idea through memorization. As for as teacher’s role in rote
learning is concerned, the whole learning process revolves around two things, one is the
way he teaches to present respective material and the other is to evaluate in order to get
feed back to what extent he has achieved the objective of developing retention power in
students.
As stated by Adams, & Engelmann (1996), rote learning is now a days used at
large scale by the teachers for teaching because they don’t have to work hard for that.
Main responsibility of learning rests upon the students, teacher directs the students what
has to be memorized. Moreover teacher defines the learning objectives and material to be
memorized and instructs learners to attain said objectives. On the other hand teacher has
to play the vital role in order to control the whole teaching learning situation. This
method of instruction is beneficial in a sense that large amount of contents can be
delivered in predetermined period of time. Teacher doesn’t have to devise any activities
or audio visual aids. He has to present material according to students’ abilities and their
mental level. For learning a formula or for preparing a test, rote learning is considered the
most effective method. If rote learning is carried out to retain recognized knowledge, it
can enhance students’ skills to employ their learnt knowledge in a practical way to fulfill
their assigned tasks.
In most of the developing countries including Pakistan rote learning method is
preferred over other learning methodologies because it is easy to use for the teachers. It
can be used to teach and learn any subject of the interest. As aptly stated by Feyman and
Leighton (1985) the rote learning is widely practiced in schools across Brazil, China,
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India, Pakistan, Malaysia, Singapore, Japan, Italy, Turkey and Romania etc. Rote
learning has produced mix type of international test scores. Some of the aforesaid
countries have been succeeded to qualify the set standards while others are still
struggling.
National Council of Teachers of Mathematics (2011) stated that in order to retain
formulae in learning of math and science rote learning method can play significant role.
In case the students memorize a certain formula, fact or information by practical
application or exercise that will help him in greater understanding as compared to rote
repetition. Latest trend in the teaching learning process is that the student should derive
formulae by himself rather than to present him ready made material/formulae. Kreitman
(1998) gave another concept of learning by ear. There is a clear difference between
memorizing and learning through hearing. In fact this can be regarded as an important
skill. He further added that there can be three learning approaches. The first one is rote
learning, in which we use particular instruction to obtain predetermined results. The
second one is learning by reading (it is a method of learning in which one uses symbolic
representation of printed pages). And the third one is learning by ear.
2.7.1 Steps involved in rote learning
Rote learning methodology is a continuous process but for simplicity purpose, it
can be understood by dividing it into following steps or components.
• Introduction
At this step, teacher sets the stage for learning by providing an environment
suitable for students. He also starts lesson by asking questions based on students’
previous knowledge.
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•

Development
At this step, teacher provides explanations related to the topic under
consideration. Models and examples are also presented to students if necessary.
Question answer technique is also used for better understanding.

•

Guided practice
This phase provides students an opportunity to repeat the material to be learnt and
the teacher acts as monitor and facilitator.

•

Closure
It is the final phase of teacher’s presentation, where teacher try to sum up the
target lesson.

•

Independent practice
At this stage teacher assigns different tasks related to learnt lesson to learners in
order to make learning more durable.

•

Evaluation
At the end of lesson, teacher carries assessment in order to judge the extent of
students’ achievement.

2.8

5E Framework –Teacher’s Guide for Implementing Dimensions of Learning
Model
E-5 framework (Engage, Explore, Explain, Elaborate and Evaluate), being deeply

rooted in the Dimensions of Learning, has been adopted by the educationists as the basic
format for teaching science at elementary level. This model of instruction has had a
positive impact on student learning because it has been proven to motivate students with
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the activities that are often involved in the lessons (Boddy, Watson, Aubusson, 2003)
This model is in line with the popular five process standards recommended by education
experts for effective teaching of science. A remarkable feature of this framework is the
holistic approach that ensure a balance in between content and pedagogy and thereby
takes the education a whole process rather than dividing it into its segments. Bybee et
al., (2006) have enlisted following phases of this model
• Engagement
The first phase, engage, introduces students to the topic they are learning and
determines their prior knowledge. This phase is comprised of various activities which
are carried out to motivate students, to storm their thinking and to recall their previous
knowledge.
• Exploration
At this stage students are provided with the opportunities to take part in hands on
activities that reinforce the new topic that is being taught. During exploration students
are provided with sufficient time for planning, thinking, enquiring and arranging their
learnt knowledge.
• Explanation
At this stage, the teacher typically asks a series of guided questions to help
students arrive at conclusions or answers to the topic they are learning about. Under the
guidance of teacher, students try to get an insight about presented lesson in a
comprehensive way.
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• Elaboration
This phase leads students to seek new information and often conduct an
experiment to challenge their thinking. It also them to extend knowledge of what they
have learned and helps them to apply their learned knowledge in their every day affairs.
• Evaluation
It is the last phase of learning process in which teacher tries to assess students’
performance, achievement, abilities or skill. This provides him feedback about whole
teaching learning process. (Bybee, R.W. et al., 2006).
2.9

Bloom’s Taxonomy of Educational Objectives
The present study was conducted to assess effectiveness of Dimensions of

Learning Model on students’ cognitive abilities as described by Benjamin Bloom in his
famous taxonomy of educational objectives. According to Pickard (2007), this taxonomy
is helpful not for the teaching process but also in assessment process. According to
Anderson & Krathwohl (2001), Bloom in his famous "Taxonomy of Educational
Objectives" have identified six levels of cognitive domain. He arranged his taxonomy in
the form of a hierarchy. First and easiest level termed as knowledge is followed by
increasingly more difficult cognitive activities, through comprehension, application,
analysis, synthesis up to the more complex learning objective - the evaluation.
Level.1: Knowledge
It is related to remember and recall information. At this level students are not
expected to understand the material. They simply have to memorize it without any
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understanding. According to Anderson & Krathwohl (2001), the behavior we want from
students at knowledge level includes describing, identifying or labeling, remembering,
recalling, defining terms or facts, etc. Verbs used for assessing students’ knowledge
ability include define, explain, enlist, compare and contrast, opt, duplicate, arrange,
memorize, repeat and recall etc.
Level.2: Comprehension:
It is next stage in taxonomy and it deals with ability to grasp meaning of acquired
knowledge. In the first level students have to memorize material without understanding
but here the students have to show a predefined level of understanding. Pickard (2007)
was of the view that students’ comprehension ability can be assessed through the verbs
like describe, elaborate, interpret, classify, identify, indicate, locate, recognize, restate,
sort, tells and translate etc.
Level .3: Application
Third level of cognitive domain is known as application level. According to
Pickard (2007), this level is concerned with students’ ability to use their existing
knowledge in a new situation. Application is used to solve problem in new situation.
This may include relatively higher level of understanding. Examples in classroom
situation may include use of words in sentences and to apply mathematical formulae to
solve problems etc.
Level . 4: Analysis
The fourth level is regarded as analysis. In analysis, students use their ability to
think critically. Bloom, (1956) advocated that analysis is the process of splitting up a
whole into parts in order to get an insight about the composition and characteristics of
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that whole. It also helps in understanding relations among the components. The student’s
abilities to analyze can be judged by using the verbs like to compare, to classify, to
distinguish, or to break etc.
Level . 5: Synthesis
The fifth level of cognitive domain is called synthesis. It is related to develop in
students the ability to make a whole by combining its components. In synthesis portion,
students have to use their creative thinking to compose and create new things. It includes
activities to combine parts in order to produce a novel form. According to Bloom,
(1956) students’ synthesis ability can be assessed by the processes of categorizing,
compiling,

combining,

organizing,

managing,

modifying,

relating,

arranging,

assembling, formulating and composing etc.
Level . 6: Evaluation
This level namely evaluation is related to develop in students the ability of
judging and comparing the value or worth of a thing, object or an idea with pre
established standards. This ability of evaluation enables students to appraise things,
prioritize them or suggest by their own. For assessing students’ evaluation abilities, a
teacher can use words like compare, criticize, explain, relate, justify, argue, assess,
defend, estimate, predict, rate, score, select and support etc.
2.10

Attitudes
Attitude can be defined in accordance with the purpose of definition. As aptly

described by Gawronski (2007), the definition of attitude depends on the purpose of the
definition. In Aiken’s (1976) view, attitude is a learned tendency or predisposition of a
person to respond positively or negatively to some condition, object, or a concept. Most
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researchers who attempted to carry studies on attitudes included the concept of evaluation
as the basis for definition of a specific attitude (Boliner & Wanke, 2002).
According to Eagly & Chaiken (1993), attitudes are basically psychological
tendencies that can be observed by assessing a specific entity with some degree of favor
or disfavor. Any general definition of attitude needs to be related with the different
aspects that researchers have planned to describe the inner tendency that constitutes
attitude. While defining attitude, tendency, entity, evaluation and construction of
measuring instrument must be taken into account.
McLeod (1992) stated that attitude is a mean which is used to judge value or
worth of a thing. It is concerned with one’s knowledge, thoughts, beliefs and behavior. It
also reflects how a person will respond in future towards a specific phenomenon. An
attitude describes positive or negative degree of influence linked with some definite area
of discussion and case is same for the subject of science.
According to Encyclopedia Britannica (1987), an attitude is a theoretical
phenomenon that can not directly be seen. It can only be observed and experienced in the
form of oral conversations, logical understanding through the general conduct, learners
reflect while accomplishing an assigned task. Garret E (1972) asserts that attitudes are
used to anticipate, assess and respond situations related to material things, common
masses or abstract phenomena etc. He further advocated that attitudes are not an
observable phenomenon but are concerned with inner feelings, inclination and the
enthusiasm one has towards a specific event or occurrence.
Hart (1989) asserted that an attitude is a tridimensional phenomenon that is
comprised of three elements including arousing reaction, subject oriented conduct and
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faith based subjects. According to Kagan S (1994), an attitude is defined how one
responds, appreciates or condemns an object, event or people. People generally accept or
reject things on the bases of perceptions their inner self reflect, they favour good things
and oppose the things that can harm them. This liking and disliking reflect their positive
or adverse attitude towards common masses, events or subjects of study.
According to Tavsancil (2002), an attitude reflects an individual’s inclination
towards a phenomenon. It develops corresponding behaviors and directly effect when an
individual goes to take a decision. It also sets future trends in individuals. In short, we
can say that attitudes are the collection of individuals’ views, stances, values, sentiments
and conducts etc. These are cultured trends that become stronger enough with the passage
of time and fix individuals’ behavior to take objects or subjects in either way.
2.10.1

Attitudes towards Science
Many educationists like Gungor et al, (2007); Papanastasiou & Zembylas,

(2002); and Read & Skyabina, (2002) have carried out researches to get an insight about
individuals’ attitude towards science and to find out relationship between these attitudes
and their academic achievements. They indicated many factors that may develop negative
attitude in students towards science. These factors include school and classroom
uncondusive environment, administrators’ priorities, ineffective teaching methodologies
and lack of resources etc. As time passed on, attempts have been made to expose factors
that promote or demote students’ attitude towards science and the way science is taught.
It is a well established fact that in learning of science, the learners’ attitude and
their area of interests play fundamental role (Normah and Sallah, 2006; Craker, 2006 ;). It
has also been reported that learners’ attitude towards science directly effect their
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academic achievements in the subjects of science (Ajzen & Fishbeien, 2000; Gonen &
Basran, 2008). The learner’s attention, attainment, enthusiasm and their general positive
attitude develop in them productive attitude towards science, science syllabi, science
learning environment and also to science teachers. Morse & Morse (1995) stated that the
learner’s attitude and outlook towards science is more productive, useful and significant
than just their accomplishment in science subjects. Newble (1998) and Craker (2006)
advocated that the individuals’ attitude towards science grows up as they gain experience
and this change in attitude is linked with the consequences of exposition and treatment,
learning situations and the way learning situations are built.
Aijelaabge (1998) advocated that learners’ positive attitude play vital role in
developing their metacognitive abilities. Mattern and schaus (2002), Craker (2006),
Rivard & Straw (2000), Normah & Salleh (2006) were of the view that the factors
affecting students’ attitude towards science include teaching methodology, gender,
motivation, way of presentation, science subjects, intelligence, science teachers’ attitudes,
students’ self adequacy, influence of parents, previous knowledge, career interest and
students’ family background etc.
The studies of Gok and Silay (2008) reflected that teacher’s methodology
plays vital role in developing scientific attitude among learners. They were of the view
that understanding and learning to resolve problems is the main goal of teaching science.
The studies further revealed that attitudes whether they are positive or negative also
affect learning and understanding of science subjects. However, it has been accomplished
that negative attitudes towards some subjects make learning more difficult. Therefore, to
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help students in developing positive attitudes should be considered as important step in
learning science.
Van Heuvelen (1991) stated that traditional teaching methods may affect
students attitude but application of modern teaching methods and educational technology
is unavoidable to develop positive attitude towards science. Gok and Silay (2008)
declared that the creative ways of learning are more productive than the conventional
ways of learning. According to Erdemir & Bakirci (2009), individuals are born without
attitudes but they learn them afterwards through personal experiences, knowledge,
scientific skills and some other sources etc. Attitudes are complex phenomenons that
leave significant effect on learning. Reid & Skyabina (2002) pointed out four areas where
we might wish to explore attitudes. These include attitude towards subjects being studied,
attitude towards learning, attitude towards results and the scientific attitude.
2.10.2 Developing a scientific attitude
Different investigators took attitude as a product of teaching, situation or
occurrence. Many educationists held that attitude is not an assessable entity and this
belief has prevailed over a longer period of time.
Carin and Sund (1989) has set certain rules and principles for developing a
scientific attitude. These include curiosity, humility, open mindedness, insecurity,
objectivity, positive approach to frustration, and avoidance of strictness etc.
Reid (2002) opposed the idea of taking scientific attitude as form of inquiry as
envisaged by Carin and Sund (1989) but he partially agreed with them. Kumar (1995)
noted that the places like laboratories, science classrooms and the experiences gained by
the students within the school can be used as basis for attitude formation. He pointed out
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some other factors too that may contribute to attitude development. These include proper
planning and proper use of planned learning situations, comprehensive learning, planned
and proper use of practical work, teacher as model, use of misconceptions, extracurricular science events, and learning situations of class room etc.
Shah (2004) advocated that there are some significant factors that can contribute
to change in scientific attitude. These include affections of the person propagating
information, the way information is offered and the features of recipients who receive
information.
2.10.3 Significance of attitudes
Attitudes play very vital role in students’ learning. According to Johnson (1979),
attitudes are useful for confirming a simplified and practical conduct for an appropriate
behavior. Positive attitudes towards subjects’ area, learning and teaching strategy
strengthen students’ motivation to learn and continuing motivation. Many psychologists
believe that the increase and intensification of positive attitude in the learners is more
vital than the mastery in any skill or enhancement of any intellectual ability. Read &
Skyabina, (2002) argued that attitude is an essential part of teaching learning process and
with out promoting positive attitude, no learning can be taken place. He further advocated
that the attitudes of both teacher and the learners make whole process more valuable and
result oriented. The learners should be offered with the experiences that are causative in
nature and the teachers must have to examine these experiences before these are
presented to the learners so that the learners can easily hold these learning experiences.
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2.10.4 Role of attitudes in science education
Individuals’ attitudes play vital role in science education. There are strong facts
that individuals’ positive attitude and their progress are far more important than just
learning a specific scientific knowledge. Johnson (1979) pointed out that attitudes are
formed when an interaction takes place between the processes of support, intensification
and incentives. Garret (1972) conceptualized attitude a condition that is entirely inbuilt
and lies within the learner rather than clear and apparent. Shah (2004) indicated that
attitude strongly affects the insight filter, the learners possess. Kumar (1995) is of the
view that proper scientific attitude makes the learners reachable to change and develop
intellectual honesty, curiosity, and make critical observation and unbiased impartial
thinking.
2.11

Measurement of Attitudes
Measuring an attitude or attitudes is a difficult task, as any attitude is a construct

which may be one-dimensional or multidimensional. Many researchers have probe into
how attitudes might be measured. Majority of them were of the view that attitudes are the
outcomes of instruction, context, or experience, while a few looked at the influence of
attitudes on achievement and performance. Although many felt that attitudes were
ascertainable, for many centuries it was thought that attitudes could not be measured. The
presence of an attitude is inferred by a person’ words and behaviors. Kerlinger (1986)
defines an attitude as an organized predisposition to think, feel, perceive, and behave
toward a referent or cognitive object. It is an enduring structure of beliefs that
predisposes the individual to behave selectively toward attitude referents. Generally
attitudes are measured through specific scales known as attitude scales. An attitude scale
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is a special type of questionnaire designed to produce scores indicating the intensity and
direction (for or against) of a person's feelings or attitude towards a specific object or
event (http://dbweb.liv.ac.uk/tsnpsc/quides/PedagogResearch/GettingStarted).
2.12

Attitude scales
Attitude scales are used to measure individuals’ feelings, judgments, views or

behavior towards a specific phenomenon that are generally considered difficult to be
measured by usual ways of measurement. Over the period of time, educationists have
introduced a number of such scales. Gay (1987) for example has recognized following
four types of attitude scales.
2.12.1 Semantic differential scale
In this type of scale, students are asked to assign a qualitative grade to an item of
attitude. A number of bipolar adjectives such as friendly-unfriendly, good-bad, fair-unfair
etc are used for this purpose. This scale normally has five to seven intervals with a
neutral attitude being assigned a score value.
2.12.2 Likert scale
Summated rating scales are generally known as Likert scales. In this type of scale,
the evaluator asks individuals to present their opinions towards a series of statements by
indicating whether they strongly agree , agree , remained undecided, disagree or strongly
disagree with the statements. This scale is very easy to construct. The basic theory that
works behind this scale is that each item has an equal attitudinal value, importance or
weight (Mason & Bramble, 1997).

53

2.12.3 Thurston scale
In this attitude scale, the evaluator asks respondents to select from list of
statements that symbolizes different points of view those with which they agree. Here
every item is made allied with different point values ranging from 1 to 11. These point
values are determined by averaging the values of the items assigned.
2.12.4 Guttmann scale
In Guttmann scale, the evaluator asks learners to opine whether they agree or
disagree with a statement along with all related proceeding sub statements. In this type of
scale, an individual who agrees with given statement is also agreeing with the proceeding
statements.
2.13 How to develop a good attitude scale?
The development of a good attitude scale is an art and it requires great skill on the
part of researcher. According to Shah (2004) and Reid (2002), the development of
attitude scale involves formulating objectives to be achieved, studying and collecting
relevant material for the questions, developing required questions, seeking opinions from
the experts of relevant field, observing time, Pilot testing, and modifying and refining
attitude scale.
Renowned psychologist, Thorndike (1913) has recommended following
guidelines for developing a scientific attitude scale.
•

Each item included in the scale should hold an affective character;

•

The words of each item must be easy, apparent and straight;

•

Each item must be linked to a specific idea or thought;
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•

Inclusion of negatively stated items must be avoided;

•

The words used must be open and crystal clear.

2.14 Recent Studies on DOL Model
Hasan. A., & et. al. (2012) carried out a research on Marzano’s Dimensions of
Learning Model. During which in order to determine the effects of Marzano’s
Dimensions of Learning Model on students’ achievement, an analysis of students’ post
test mean scores was carried out which shows the post-test achievement mean scores of
the experimental and the control groups. The results indicate that the mean score for
experimental group was 51.66 and that of control group was 42.93. The results also
indicate that the difference between the achievement mean scores for experimental and
control groups t (183) = 0.000 is significant at the alpha level of 0.01. The results also
indicate that the mean score for males was 52.40 and that of females was 50.93. The
results also indicate that the difference between the achievement mean scores for males
and females t (91) = 0.361 is not significant at the alpha level of 0.05. This, therefore,
means that the males and females were at the same level of achievement at the start of the
study. The results of this study also indicate that the DOL was fit for both males and
females because they were learning in an equal learning environment and there is no
difference between males and females in terms of behaviors performed by them during
their learning through active participation in the discussion with each other. They also
concluded that student-centered approaches such as DOL enhance science achievement.
Thus, the DOL focuses on shifting from ‘what and how much’ to ‘how the students
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learn’. Therefore, teachers in schools, especially teachers who teach science need to be
aware of the benefits and importance of DOL.
Another study carried out by Turkmen. L (2007) on DOL Model indicated that
students’ achievement in science area and their future career preferences strongly
correlated with students’ attitudes toward science. The researcher assert that traditional
teaching approach is the main reasons of students’ low achievement in science which
make students feel that there is a gap between the syllabi they learn at school and their
actual day-to-day needs. The results of this study indicate that the DOL resulted in higher
achievement than the traditional teaching approach. The reason for the increase in
students’ achievement could be the use of various strategies while teaching DOL such as
cooperative learning, K.W.L, brain storming, advance organizers, and think aloud, etc
which emphasis on active learning. The other reasons for improved achievement in
science may be due to showing an interest in what they have learned rather than in their
grades, avoiding the threatening situation associated with answering the classroom
questions and creating a climate of mutual respect and acceptance between students and
between students and teachers; therefore, they effect positively on students’ high interest
and positive attitudes toward science which leads to enhance students’ achievement in
science. Also, acquiring knowledge involves interaction between what the students
already know and what they want to learn. And then students can link new knowledge to
their prior knowledge, organize this knowledge and store this knowledge in long-term
memory which leads to make the learning much easier. In addition, DOL gives more
opportunities for students sharing knowledge, solving problems, providing ideas,
discussing with team mates and teacher, realizing weak points during team work and
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supporting each other during engagement intensity in classroom tasks which lead to
develop their understanding in-depth. Also this model provides the students with explicit
opportunities to apply their knowledge in meaningful ways though extra-curricular
activities and assignments given to them.
The result of this study also corresponds to the findings of Al-Baz (2001), Al-Bali
(2003), Al-Rehali (2007), Alfino (1999) and Saleh (2009) who found that students’
academic achievement is improved through the use of Dimensions of Learning Model.
However, a study by Dujari (1994) on DOL Model found that no significant difference
was observed between the academic achievement of control and experimental groups.
Murray.T.(1999), concluded that there is a great impact of Dimensions of Learning
programme on individuals’ IQ level. Through his research he found that, in its early
stages of implementation, the Dimensions of Learning Program has had a measurable
positive effect. It has strong psychological foundations deeply rooted in the
understandings about how students learn based on the findings of research in cognitive
psychology. It represented a uniform methodology and language of learning which
ideally could be consistent in its approach throughout the school. He further advocated
that an evaluation of the implementation of the Dimensions of Learning Programme also
provided an excellent opportunity to encourage professional development of staff
members.
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CHAPTER 3
METHOD AND PROCEDURE
In teaching and learning science, teachers’ methodology, students’ learning style
and conducive environment play fundamental role. Keeping in view the fact, the present
study was carried out to evaluate effectiveness of Dimensions of Learning Model
employed for teaching science at elementary level. The study was of experimental nature
for which a pre-test post-test equivalent group design was employed by the researcher.
Chapter 3 consists of discussion regarding procedural methods adopted by the researcher,
the detail of which is as under;
3.1

Population
All the 7th grade students (both male and female) studying in secondary and

higher secondary schools of district Abbottabad during the session 2010 – 2011 were
taken as target population for this study. At that time, there were 74 boys and 36 girls’
government secondary and higher secondary schools in District Abbottabad. The
researcher found sixteen such schools in this list which were fulfilling the requirements
set for this study (i.e. easy access, conducive to learn environment, physical facilities,
well equipped science laboratory, availability of science teacher, laboratory attendant/
assistant, etc).
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3.2

Sample
Out of sixteen schools which fulfilled the requirements set for this study, four

schools (two male and two female) were randomly selected as sample schools. From
sample schools, a total of two hundred and forty students (one hundred and twenty each
from both genders) were selected randomly as sample for this study. One hundred and
twenty students for first sample were selected randomly from 7th grade of GHS No 3
Abbottabad and GHS Harno Abbottabad while one hundred and twenty as 2nd sample
from 7th class of GGCMSS Nawan Shehr, Abbottabad and GGCHS Abbottabad
respectively. A pre test (an objective type achievement test of 100 marks from the
textbook of 7th class published by NWFP textbook board peshawar) was constructed,
tried-out, improved and administered to the whole sample. The researcher evaluated the
answer sheets and the marks were arranged in the descending order. The sample was then
divided into two equal matched groups on the basis of marks achieved by the students on
even/odd basis. On the basis of pre test result, both the samples were then further divided
into two equivalent groups. One served as control while the other as experimental group.
SAMPLE
SAMPLE 1

SAMPLE 2

GHS NO 3, Atd GHS Harno,Atd GGCHSS Atd GGCMSS N/Shehr

Exp:

Cont:

Exp:

Cont:

Exp:

Cont:

Exp:

Cont:

30

30

30

30

30

30

30

30

59

3.3

Research Design
Keeping in view the effectiveness of pre-test post-test equivalent group design,

the researcher employed this design for present study. It involved two groups;
experimental and the control, which were equated by random assignment on the basis of
marks achieved by the students in the pre test from class 7th science, published by NWFP
Text Book Board, Peshawar. The experimental group received a treatment that is
teaching through Dimensions of Learning Model, while control group was taught through
traditional Rote Learning Model. At the end of experimental period, post test and attitude
scale were administered to both the groups. The mean test scores of the experimental and
control groups were subjected to a test of statistical significance (t-test, Anova and
coefficient of correlation etc.). The symbolic representation of the research design is:
DXE
O1

T

O2

RE
RC

O3

-

(O2-O1)

D

DXC

(DXE-DXC)

O4
(O4-O3)

Here:
R stands for randomly selected sample
E for Experimental Group
C for Control Group
O for Observations
T for Treatment
DXE for Performance of Experimental Group
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DXC for Performance of Control Group &
D stands for Difference in Performance of Exp: and Control Group
The design is comprised of following components.
Population; All the students of district Abbottabad studying at 7th grade level.
Sample; 7th grade students of four schools i.e. GHS NO 3 ABBOTTABAD, GHS
HARNO ABBOTTABAD, GGCHS ABBOTTABAD and GGCMSS NAWANSHEHR
ABBOTTBAD.
Age Group of Sample Students; 11-13 Years
Independent Variables; Dimensions of Learning Model, Rote Learning Model
Dependent Variables; Students’ Achievement in the subject of Science, Students’
Attitude towards Science.
3.4

Research Instruments
For the collection of data and to carry experiment, the researcher, under the

guidance of supervisor, after thorough and comprehensive review of test construction
techniques, developed research instruments (a pre-test, post-test and an attitude scale). In
this regard he also took help from science teachers, subject specialists and experts of
relevant field.
3.5

Test Construction
The said study was carried out to assess effectiveness of Dimensions of Learning

Model on students’ cognitive abilities as described by Benjamin Bloom in his famous
taxonomy of educational objectives. For the purpose of pre test and post test construction,
the researcher selected 7th grade science textbook prescribed by the textbook board
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NWFP and also focused on Bloom’s cognitive domain of educational objectives. Special
efforts were made to develop substantially valid, reliable and administrable tests. Before
test construction, the researcher made table of specification. In order to control simple
reproduction, test items were mostly taken from the content of lessons instead of taking
from the exercises. The test was of 100 marks and it consisted of 70 objective type test
items. Time duration for the test was two hours. The allotted time excluded the time for
distribution and collection of question papers and answer sheets. Out of these 70 items,
10 were multiple choice questions each having one mark. Ten were of binary type each
having 1 mark. Ten were of completion type (Fill in the blanks) bearing 1 mark. Ten
questions were of matching type that also bears 1 mark each. Ten items were of rewrite
type after correcting the underlined words bearing one mark each. Ten items were of ‘one
word’ or ‘one sentence’ answers type having two marks for each correct answer. And at
the end there were given ten short answer questions bearing three marks each. In
selecting and organizing test items, the researcher followed the cognitive domain of
Bloom’s taxonomy of educational objectives and every possible effort was made to cover
all the six levels of cognitive domain specified by Bloom.
3.5.1

Phases of Test Construction
Test was constructed and administered in the following phases.

•

Planning Phase
Tests were planned according to the prescribed rules and principles, during which
validity and reliability were observed. Beside this, Bloom’s taxonomy of
educational objectives, content area, test items type, duration, table of
specification etc. were also kept in mind.
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•

Preparation Phase
In this phase, table of specification was prepared in which detail about objectives,
content, test items (type and number) was included. Keeping in view the nature
and number, test items from the content area were developed. The language used
by the researcher was very simple and easy so that test items could be made
understandable for the students. After preparation, tests were discussed with
honourable supervisor and concerned science teachers in order to get their opinion
about the validity, format, and language of tests. Getting their suggestions, test
was modified and revised accordingly.

•

Try out Phase
During this phase, pilot testing was carried out. The researcher employed tests to
7th grade students of same population but not of the selected sample. At the
completion of test, the researcher himself scored the tests. Following item
analysis procedure, the test items were analyzed by taking 25 percent of the
students with high scores and 25 percent with low marks. This was done to find
out the difficulty level and discrimination power of test items. After getting
feedback, under the guidance of honourable supervisor, the tests were improved
through selection, substitution and revision of test items.

•

Administration Phase
In this phase the researcher administered the tests to the selected sample
according to the schedule given in the timetable. The researcher evaluated the
answer sheets and kept the whole data saved in record file. Then he analysed the
data using different statistical tools such as mean, SD, t test, Anova and co
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efficient of correlation etc. For this purpose, he used SPSS (statistical package for
social sciences)
3.6

Types of tests

3.6.1 Pre-test:
A pre-test prepared from 7th grade science textbook was administered to classify
sample of study into experimental and control groups before passing them through the
experiment. Pre test was comprised of different types of objective type test items such as
binary type, MCQs, matching type, completion type and short answer questions type etc.
Keeping in view Bloom’s taxonomy of educational objectives and the content of study, a
total no of 70 items were included in the test. The test was of 100 marks and students
were asked to answer the questions within the given time of 2 hours. For students’ ease
and simplicity, Urdu version of test was also prepared and distributed among students
along with original test in English.
3.6.2 Post test
After the completion of experiment (120 days treatment), the post test (equivalent
form of pre test with different sequential order) was administered to both the groups. In
fact this test was the true copy of pre test as for as nature and type of test items are
concerned, but here the order and sequence of test items were changed. Here once again,
Urdu version of test was also prepared and distributed among students along with original
test in English.

64

3.6.3

Attitude scale:
An attitude scale (a questionnaire) was developed on Likert technique and after

treatment, administered to both the groups in order to judge and compare their attitude
towards science. This attitude scale was comprised of six constructs. These constructs
include science as school subject, self concept about science, science and practical work,
science outside the school, future priorities about science and importance of science and
technology etc. Six statements were prepared for first construct, seven for second, six for
third, five, seven and six for fourth, fifth and sixth respectively. For students’ ease and
simplicity, Urdu version of attitude scale was prepared and distributed among them.
3.7

Validity of Research Instruments
The validity of research instruments (the pre post test and attitude scale) was

tested before data collection. Content validity of achievement tests (pre test and post test)
was determined by comparing each and every test item with the instructional objectives
of every lesson. At start, the researcher selected about one hundred test items of different
types related to the lessons to be taught from the kpk science textbook of 7th class. These
test items were then validated through pilot testing. For pilot testing, the researcher
selected 7th grade students from the same population but not included in the sample of
study. In order to check the construct validity of research instruments (the achievement
tests), the researcher took help of concerned science teachers and got opinion from the
experts and specialists of the relevant field. The observations and suggestions made by
these experts about the quality of test items were rectified and incorporated accordingly.
Finally by applying test item analysis technique and under the guidance of honorable
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supervisor, thirty very difficult, very easy and poor items of the achievement test (the pre
post test) were deleted from the test and seventy better items having difficulty level
ranging from 30% to 70% were selected and got approved. As for as validity of attitude
scale was concerned, it was estimated by seeking opinions of experts and specialists of
the relevant field. The statements under different constructs were modified under the
directions of experts. For further refinement, the researcher also consulted with different
versions of attitude scales already developed for the same purpose.
3.8

Reliability of Research Instruments
Split half technique (odd even) was used to find out the reliability of research

instrument (the pre post test) by administering it on the selected group of students from
the same population but they were not a part of sample of study. During split half
method, the researcher divided the score of all test items into two equal halves and then
coefficient of correlation for both the halves was computed with the help of Pearson’s
product moment raw score formula. Then with the help of Spearmen Brown Prophecy
formula, coefficient of correlation for the whole test was estimated. The value of
coefficient of correlation (r) for both the halves came as 0.60, while for the whole test,
the value was 0.75 which was highly reasonable, so the instrument was approved and
recommended for use in research. As for as reliability of attitude scale was concerned, the
researcher once again used the split half method for estimation. For statistical analyses
and to find out coefficient of correlation, the researcher adopted Pearson’s product
moment method and Spearman Brown Prophecy formula respectively. The value of r
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came as 0.9 that showed that the instrument is reliable enough to be used for the said
study.
3.9 Variables
Different kinds of variables used in the study are as under:
3.9.1 Independent variables
Two types of variables have been taken in this study as independent variables.
These include treatment variables and attribute variables.
3.9.1.1 Treatment variables
The teaching methods were used as treatment variables. The treatment variables
consist of Dimensions of Learning Model and Traditional Rote Learning Model. These
variables were manipulated to study their comparative effectiveness. Two equivalent
groups of class VII science students were taught by structured lesson plans of science
based on these two teaching methods.
3.9.1.2 Attribute variables:
These attribute variables could not be altered by the experimenter though they had
already been determined by the investigators. It was decided not to include these
variables in study like age, sex, race, and like variables. Best (1991), has agreed that such
variables can be excluded from variables to be studied.
3.9.2 Dependent variables
The dependent variables or the criterions of the study were the students’
achievement / performance and their attitude towards science.
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3.9.3 Situational variables
Situational variables like time, duration of treatment, teacher, subject to be taught,
use of teaching aids, institutional variations, condition of instruction, sample size,
language of instruction, and the like were controlled administratively and through
selection of the sample; equating of time, equating the groups through equal treatment
and likewise.
3.10

Time Table for the Experiment
The Experiment was carried out for a period of one hundred and twenty days

(Four Months) in four schools of district Abbottabad. The researcher took thirty two
classes in each school (four days a week). Duration of class for teaching control and
experimental groups was of forty minutes. The researcher carried his experiment
according to the time table of respective schools. For experimentation, he chose 4th and
6th period for his teaching. Being a science teacher and having an experience of twenty
years of teaching science, the researcher himself taught both the groups. The control
groups were taught in ordinary classrooms while experimental groups were given special
treatment by providing them conducive environment in science laboratories of their
schools. The timetable was prepared and adjusted with the regular timetable of the
schools. The study schedule and time table were as under.
Pre test schedule
GGCHSS ABBOTTABAD

15-6-2010

10.00AM

TO

12.00 NOON

GHS NO 3 ABBOTTABAD

16-6-2010

10.00AM

TO

12.00 NOON

GGCMSS NAWANSHEHR ATD

17-6-2010

10.00AM

TO

12.00 NOON
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GHS HARNO ABBOTTABAD

18-6-2010

10.00AM

TO

12.00 NOON

Time Table for Experiment (w.e.f 02-8-2010 to 19-11-2010)

School/Dates/Days

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

(02,09,16,23,30/

(03,10,17,24,3

(04,11,18,25/8,

(05,12,19,26/8,

8,06,13,20,27/9,

1/8,07,14,21,2

01,08,15,22,29/

02,09,16,23,30/

04,11,18,25/10,0

8/9,05,12,19,2

9,06,13,20,27/1

9,07,14,21,28/1

1,08,15/11)

6/10,02,09,16/

0,03,10,17/11)

0,04,11,18/11)

Cont:

Exp:

Cont:

Exp:

4th

6th
4th

6th

11)

GGCHSS ATD

Cont:

Exp:

4th

6th

GHSNO3 ATD

Cont:

Exp:

4th

6th

GGCMSS N/SHR
GHS HARNO

Post Test and Attitude Scale administration Schedule
GGCHSS ABBOTTABAD

06-12-2010

10.00AM

TO

01.00PM

GHS NO 3 ABBOTTABAD

07-12-2010

10.00AM

TO

01.00PM
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GGCMSS NAWANSHEHR ATD

08-12-2010

10.00AM

TO

01-00PM

GHS HARNO ABBOTTABAD

09-12-2010

10.00AM

TO

01-00PM

3.11

Formulation of Groups
The scores obtained by the students in pre test were used as bases for group

formulation. On the basis of these scores, the samples of study were classified into two
equivalent groups with nearly equal mean scores. Sixty students from each school were
then sub divided into two equal halves. One half served as experimental while the other
as control group.
Name of school

Types of group

GGCHSS

Experimental

30

25.24

ABBOTTABAD

Control

30

25.10

Experimental

30

31.23

Control

30

31.16

GGCMSS

Experimental

30

39.30

NAWANSHEHR ATD

Control

30

39.23

GHS HARNO ATD

Experimental

30

19.00

Control

30

18.80

GHS NO 3 ATD

3.12

Number of students

Mean scores

Preparation of Lesson Plans for Experimental and Control Groups
Thirty two lessons (sixteen for experimental and sixteen for control group) were

prepared from text book of 7th grade science in consultation with science teachers and
subject specialists of respective field. For these lessons, following topics have been
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selected.


Characteristics of living things



Cells



Structure of living things



Environment



Pollution



Mass and volume



Matter and its properties



Atom and its structure



Solution



Force, work and machines



Pressure



Energy, temperature and heat



Light



Sound



Electricity and magnetism



The earth

3.12.1 A Model Lesson for Experimental Group
Subject:

General Science

Class:

7th

Topic:

Structure of Cell

Time:

40 Minutes
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Date:

09-8-2010

Instructional Material:
Charts, Markers, Worksheets, Microscope, Slides, Prepared charts, Colored
pencils, White Board, Overhead Projector, Transparencies
Instructional Techniques:
Individual and group activities, Question Answers, Group discussion, Practical
work.
Instructional Objectives:
After the completion of lesson, students will be able to;
 Define cell
 Identify different cells under microscope
 Draw labeled diagrams of animal and plant cell
 Differentiate between animal and plant cell
Instructional Process/ Time distribution:
K

W

L

What you want to know

What have you learnt about

about Cell?

Cell?

What you know about Cell?

72



Introduction-Engagement activity (5 Minutes)
At this step, teacher will constitute five groups of students (each comprising of six

members), and then draw following table on the white board and ask students to copy and
complete first two columns of the table in the worksheet-1 provided by the teacher..


Activity-1 Exploration and Explanation (15 Minutes)
At this stage, students will be involved in exploration and explanation process
through following activities.





Microscopic examination of animal and plant cell (frog’s skin, Onion peel)



Discussion and Chart preparation in groups.



Display of Charts and presentation by the groups.



Clarification of important points through Question Answers.

Activity-2 Elaboration (15 Minutes)
Now teacher will display transparencies/charts consisting of labeled diagrams of
animal and plant cell and will involve students in the following activities.


Students will be asked to draw labeled diagrams of animal and plant cell in
the worksheet-2 provided by the teacher.





Intra-group discussion.



Presentation by group leaders.



Clarification of important points through question answer technique.

Summary and Evaluation (5 Minutes)
At this stage teacher will summarize and clarify important points of the lesson and
then ask students to complete column 3 of worksheet-1.
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3.12.2 A Model Lesson for Control Group
Subject:

General Science

Class:

7th

Topic:

Structure of cell

Time:

40 Minutes

Date:

09-8-2010

Objectives:
After the completion of this lesson, students will be able to:
 Define cell
 Describe structure of an animal cell
 Differentiate between animal and plant cell
Teaching aids:
Textbook, chalk, black board & duster.
Teaching methodology:
Lecture Method (Rote learning)
Introductory questions:
In order to test students’ previous knowledge and to motivate them towards
present lesson, teacher will ask following questions from them.
 What are living things?
 What are non living things?
 Name basic structural and functional unit of living things.
 State cell theory.
 Describe structure of an animal cell.
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At this stage teacher will announce the topic.

Presentation:
After the announcement of topic, teacher will present lesson through lecturing and
students will be directed to listen and memorize the learned lesson.
Black board summary:
During lecturing, teacher will make use of black board for important points and
figure work.
Evaluation questions:
After the presentation of lecture, teacher will ask the following questions:
 Define Cell?
 Name three main parts of an animal cell?
 Give any three differences found among an animal cell and the plant cell.
Home assignment:
At the end, teacher will assign following task to the students as their homework.
 Define cell and describe structure of an animal cell.
3.13

Data Analysis
For analysis of data and to find out the difference in performance of both the

groups and to assess their attitude towards science, different statistics such as t test,
Anova and coefficient of correlation were used.

For numerical ease and self

convenience, the researcher took help from SPSS (Statistical Package for Social
Sciences).
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CHAPTER 4
ANALYSES AND INTERPRETATION
This chapter deals with analysis and interpretation of data collected through
achievement tests and attitude scale. For analysis of data and to find out the difference in
performance of experimental and control group and to assess their attitude towards
science, different statistics such as t test, Anova and coefficient of correlation were used.
For this purpose, the researcher also took help from SPSS (Statistical Package for Social
Sciences). During analysis comparisons were made between the performance of boys and
girls on pretest, post test and on attitude scale in order to test following hypotheses.
 There is no significant difference between the academic achievements of students
taught by Dimensions of Learning Model and those taught by rote learning model.
 There is no significant difference between the scores achieved by the
experimental group and the control group on attitude scale.
 There is no significant relationship between students’ achievement test scores and
their attitude scale scores.
For analysis in specific and numerical terms, from these main hypotheses, the
researcher derived a number of sub hypotheses which were tested and then on the bases
of findings, either accepted or rejected. In the light of findings, conclusions were drawn
and at the end recommendations were made on the bases of conclusions.
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4.1 COMPARISON OF PRE-TEST MEAN SCORES
Null Hypothesis-4.1.1 There is no significant difference between mean scores of
experimental group (boys) and control group (boys) on pre test
Table 4.1.1: Comparison of Pre test Mean Scores between the Experimental Group
(boys) and Control Group (boys).
Category

Exp: group (Boys) N=60

Control group (Boys) N=60

Score

Mean

S.D

Score

Mean

S.D

t

p

Knowledge

451

7.52

1.08

450

7.50

1.06

0.08

0.93

Comprehension

302

5.03

0.84

299

4.98

0.77

0.34

0.73

Application

301

5.02

0.50

300

5.00

0.83

0.13

0.89

Analysis

226

3.77

0.87

225

3.75

0.44

0.13

0.89

Synthesis

136

2.27

0.48

135

2.25

0.54

0.18

0.86

Evaluation

91

1.52

0.50

90

1.50

0.62

0.16

0.87

Total

1507

25.12

2.54

1499

24.98

2.51

0.29

0.77

df: 118
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Table 4.1.1

depicts comparison of performance in following abilities between the

experimental group (boys) and control group (boys) on pre test.
Knowledge Ability:
The mean score of experimental group (boys) on knowledge ability is 7.52 and S D is
1.08, while mean score of control group (boys) on knowledge ability is 7.50 and S D is
1.06. Calculated value of t is 0.08 which is less than the table value of t (1.96) and p >
0.05. It implies that the performance of experimental group (boys) and control group
(boys) on knowledge ability remained the same.
Comprehension Ability:
The mean score of experimental group (boys) on comprehension ability is 5.03 and S D
is 0.84, while mean score of control group (boys) on comprehension ability is 4.98 and S
D is 0.77. Calculated value of t is 0.34 which is less than the table value of t (1.96) and p
>

0.05. It

implies

that the

performance

of

experimental

group

(boys)

and

control group (boys) on comprehension ability remained the same.
Application Ability:
The mean score of experimental group (boys) on application ability is 5.02 and S D is
0.50, while mean score of control group (boys) on application ability is 5.00 and S D is
0.83. Calculated value of t is 0.13 which is less than the table value of t (1.96) and p >
0.05. It implies that the performance of experimental group (boys) and control group
(boys) on application ability remained the same
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Analysis Ability:
The mean score of experimental group (boys) on analysis ability is 3.77 and S D is 0.87,
while mean score of control group (boys) on analysis ability is 3.75 and S D is 0.44.
Calculated value of t is 0.13 which is less than the table value of t (1.96) and p > 0.05. It
implies that the performance of experimental group (boys) and control group (boys) on
analysis ability remained the same.
Synthesis Ability:
The mean score of experimental group (boys) on synthesis ability is 2.27 and S D is
0.48, while mean score of control group (boys) on synthesis ability is 2.25 and S D is
0.54. Calculated value of t is 0.18 which is less than the table value of t (1.96) and p >
0.05. It implies that the performance of experimental group (boys) and control
group (boys) on synthesis ability remained the same.
Evaluation Ability:
The mean score of experimental group (boys) on evaluation ability is 1.52 and S D is
0.50, while mean score of control group (boys) on evaluation ability is 1.50 and S D is
0.62. Calculated value of t is 0.16 which is less than the table value of t (1.96) and p >
0.05. It implies that the performance of experimental group (boys) and control group
(boys) on evaluation ability remained the same.

79

Overall:
The mean score of experimental group (boys) on pretest is 25.12 and S D is 2.54, while
mean score of control group (boys) is 24.98 and S D is 2.51. Calculated value of t is 0.29
which is less than the table value of t (1.96) and p > 0.05. Therefore the hypothesis
“There is no significant difference between mean scores of experimental group (boys)
and control group (boys) on pre test” is accepted. It implies that the performance of
experimental group (boys) and control group (boys) on pre test remained the same.

30
25

Mean Exp:(Boys)

20

Mean Control(Boys)

15

S D Control(Boys)

10

T Tabulated
T Calculated

5
0

Figure 4.1.1: Graphical representation showing comparison of performance between the
experimental group (boys) and control group (boys) on pre-test.
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Null Hypothesis – 4.1.2: There is no significant difference between mean scores of
experimental group (girls) and control group (girls) on pre test

Table 4.1.2: Comparison of Pre test Mean Scores between Experimental Group (Girls)
and Control Group (Girls)

Category

Exp: group (Girls) N=60
Score

Mean

Knowledge

483

8.05

Comprehension

322

Application

Control group (Girls) N=60
Score

Mean

0.79

481

8.02

5.37

0.58

323

323

5.38

0.66

Analysis

242

4.03

Synthesis

145

Evaluation
Total

S.D

S.D

t

p

0.83

0.22

0.82

5.38

0.76

0.13

0.89

324

5.40

0.59

0.14

0.88

0.55

241

4.02

0.98

0.11

0.91

2.42

0.79

146

2.43

0.81

0.11

0.91

96

1.60

0.62

97

1.62

0.49

0.16

0.87

1611

26.85

2.27

1612

26.87

2.64

0.04

0.97

df: 118

81

Table 4.1.2 shows comparison of performance in following abilities between the
experimental group (girls) and control group (girls) on pre test.
Knowledge Ability:
The mean score of experimental group (girls) on knowledge ability is 8.05 and S D is
0.79, while mean score of control group (girls) on knowledge ability is 8.02 and S D is
0.83. Calculated value of t is 0.22 which is less than the table value of t (1.96) and p >
0.05. It implies that the performance of experimental group (girls) and control group
(girls) on knowledge ability is same.
Comprehension Ability:
The mean score of experimental group (girls) on comprehension ability is 5.37 and S D
is 0.58, while mean score of control group (girls) on comprehension ability is 5.38 and S
D is 0.76. The measured value of t came as 0.13 which is lesser than the table value of t
(1.96) and p > 0.05. This indicates that the achievement of both the groups girls
(experimental and control) on comprehension ability does not differ significantly.
Application Ability:
The girls (experimental group)’s mean score on application ability is 5.38 and S D is
0.66, while mean score of control group (girls) on application ability is 5.40 and S D is
0.59. The value of t is 0.14 which is lesser than the table value of t (1.96) and p > 0.05. It
implies that the achievement of both the groups on application ability is same.
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Analysis Ability:
The mean score of experimental group (girls) on analysis ability is 4.03 and S D is 0.55,
while mean score of control group (girls) on analysis ability is 4.02 and S D is 0.98. The
measured value of t = 0.11 is lesser than the table value i.e. 1.96 and p > 0.05. It implies
that the achievement of girls (experimental and the control) groups on analysis ability is
same.
Synthesis Ability:
The mean score of experimental group (girls) on synthesis ability is 2.42 and S D is 0.79,
while mean score of control group (girls) on synthesis ability is 2.43 and S D is 0.81. The
t value = 0.11 is lesser than the table value (1.96) and p > 0.05. It implies that the
achievement of both exp: and cont: groups (girls) on synthesis ability is same.
Evaluation Ability:
The mean score of experimental group (girls) on evaluation ability is 1.60 and S D is
0.62, while mean score of control group (girls) on evaluation ability is 1.62 and S D is
0.49. The value of t = 0.16 is lesser than the table value (1.96) and p > 0.05. It implies
that both the groups showed same performance on evaluation ability.
Overall:
The girls (exp: group)’ mean score on pre-test is 26.85 and S D is 2.27, while
mean score of control group (girls) is 26.87 and S D is 2.64. Calculated value of t is 0.04
which is lesser than the table value (1.96) and p > 0.05. Thus the hypothesis, “There is no
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significant difference b/w means of girls (exp: group) and girls (control group) on pretest” is accepted. It implies that performance of experimental (girls) and control group
(girls) on pre test is same.
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Figure 4.1.2 Graphical representation showing comparison of performance between
experimental group (girls) and control group (girls) on pre-test.
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Null Hypothesis – 4.1.3: There is no significant difference between mean scores of
experimental group (boys) and experimental group (girls) on pre-test.
Table 4.1.3: Comparison of Pre test Mean Scores between Experimental Group (Boys)
and Experimental Group (Girls)
Category

Exp: group (Boys) N=60
Score

Mean

Knowledge

451

7.52

Comprehension

302

Application

Exp: group (Girls) N=60
Score

Mean

1.08

483

8.05

5.03

0.84

322

301

5.02

0.67

Analysis

226

3.77

Synthesis

136

Evaluation
Total

S.D

S.D

t

p

0.79

0.22

0.82

5.37

0.59

0.14

0.90

323

5.38

0.59

0.14

0.89

0.50

242

4.03

0.67

0.11

0.91

2.27

0.48

145

2.42

0.79

0.11

0.91

91

1.52

0.50

96

1.60

0.49

0.62

0.87

1507

25.12

2.54

1611

26.85

2.27

0.04

0.97

df=118
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Table 4.1.3 shows comparison of performance in following abilities between
experimental group (boys) and experimental group (girls) on pre test.
Knowledge Ability:
The mean score of boys (experimental) on knowledge ability is 7.52 and S D is 1.08,
while mean score of girls (experimental) on knowledge ability is 8.05 and S D is 0.79.
Calculated value of t is 0.22 which is less than the table value of t (1.96) and p > 0.05.
This reflects that the performance of boys (experimental) and girls (experimental) on
knowledge ability is same.
Comprehension Ability:
The mean score of boys (experimental) on comprehension ability is 5.03 and S D is 0.84,
while mean score of girls (experimental) on comprehension ability is 5.37 and S D is
0.59. Calculated value of t is 0.13 which is lesser than the table value of t (1.96) and p >
0.05. It denotes that the performance of boys (experimental) and girls (experimental) on
comprehension ability is same.
Application Ability:
The mean score of boys (experimental) on application ability is 5.02 and S D is 0.67,
while mean score of girls (experimental) on application ability is 5.38 and S D is 0.59.
Measured value of t is 0.14 which is lesser than the table value (1.96) and p > 0.05, which
reflects that the

performance of boys (experimental) and girls (experimental) on

application ability is same.
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Analysis Ability:
The mean score of boys (experimental) on analysis ability is 3.77 and S D is 0.50, while
mean score of girls (experimental) on analysis ability is 4.03 and S D is 0.67. Measured
value of t is 0.11 which is lesser than the table value (1.96) and p > 0.05. This reflects
that the performance of boys (experimental) and girls (experimental) on analysis ability
is same.
Synthesis Ability:
The mean score of boys (experimental) on synthesis ability is 2.27 and S D is 0.48, while
mean score of girls (experimental) on synthesis ability is 2.42 and S D is 0.79. Measured
value of t came as 0.11 which is lesser than the table value of t (1.96) and p > 0.05. This
reflects that the

performance of boys (experimental) and girls (experimental) on

synthesis ability is same.
Evaluation Ability:
The mean score of boys (experimental) on evaluation ability is 1.52 and S D is 0.50,
while mean score of girls (experimental) on evaluation ability is 1.60 and S D is 0.49.
Measured value of t came as 0.62 that is lesser than the table value of t (1.96) and p >
0.05. This indicates that the performance of boys (experimental) and girls (experimental)
on evaluation ability is same.
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Overall:
The mean score of boys (experimental) on pre test is 25.12 and S D is 2.54, while
mean score of exp: (girls) is 26.85 and S.D is 2.27. Measured value of t is 0.04 which is
lesser than the table value of t (1.96) and p > 0.05. Thus the hypothesis that there is no
significant difference b/w the means of exp: (boys) and exp: (girls) on pre-test, is
accepted. This reflects that there is no significant difference between their performances.
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Figure 4.1.3: Graphical representation showing comparison of performance between
experimental group (boys) and experimental group (girls) on pre test.
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Null Hypothesis – 4.1.4: There is no significant difference between mean scores of
control group (boys) and control group (girls) on pre-test
Table 4.1.4: Comparison of Pre test Mean Scores between Control Group (Boys) and
Control Group (Girls)
Category

Control group (Boys) N=60
Score

Mean

Knowledge

450

7.50

Comprehension

299

Application

Score

Mean

1.06

481

8.02

4.98

0.77

323

300

5.00

0.83

Analysis

225

3.75

Synthesis

135

Evaluation
Total

S.D

Control group (Girls) N=60
S.D

t

p

0.83

2.96

0.00

5.38

0.76

2.86

0.01

324

5.40

0.59

3.06

0.00

0.44

241

4.02

0.98

1.92

0.06

2.25

0.54

146

2.43

0.81

1.46

0.15

90

1.50

0.62

97

1.62

0.49

1.14

0.26

1499

24.98

2.51

1612

26.86

2.64

4.0

0.00

df=118
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Table 4.1.4 shows comparison of performance in following abilities between control
group (boys) and control group (girls) on pre test.
Knowledge Ability:
The mean score of boys (control) on knowledge ability is 7.50 and S D is 1.06, while
mean score of girls (control) on knowledge ability is 8.02 and S D is 0.83. The measured
value of t = 2.96 is more than the table value (1.96) and p<0.05. It implies that the
performance of boys (control) and girls (control) on knowledge ability differs
significantly from each other.
Comprehension Ability:
The mean score of boys (control) on comprehension ability is 4.98 and S D is 0.77, while
mean score of girls (control) on comprehension ability is 5.38 and S D is 0.76. The t
value = 2.86 is more than the table value (1.96) and p<0.05. It implies that the
performance of boys (control) and girls (control) on comprehension ability differs
significantly from each other.
Application Ability:
The mean score of boys (control) on application ability is 5.00 and S D is 0.83, while
mean score of girls (control) on application ability is 5.40 and S D is 0.59.The measured
value of t= 3.06 is more than the table value (1.96) and p<0.05. It implies that the
performance of boys (control) and girls (control) on application ability differs
significantly from each other.
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Analysis Ability:
The mean score of boys (control) on analysis ability is 3.75 and S D is 0.44, while mean
score of girls (control) on analysis ability is 4.02 and S D is 0.98. The t value= 1.92 is
lesser than the table value (1.96) and p>0.05. It implies that the performance of boys
(control) and girls (control) on analysis ability is same.
Synthesis Ability:
The mean score of boys (control) on synthesis ability is 2.25 and S D is 0.54, while mean
score of girls (control) on synthesis ability is 2.43 and S D is 0.81. Measured value of t =
1.46 is less than the table value (1.96) and p>0.05. It implies that the performance of boys
(control) and girls (control) on synthesis ability is same.
Evaluation Ability:
The mean score of boys (control) on evaluation ability is 1.50 and S D is 0.62, while
mean score of girls (control) on evaluation ability is 1.62 and S D is 0.49.The t value =
1.14 is less than the table value (1.96) and p>0.05. It implies that the performance of boys
(control) and girls (control) on evaluation ability is same.
Overall:
The mean score of boys (control) on pre test is 24.98and S D is 2.51, whereas mean
score of girls (control) is 26.86and S D is 2.64. The measured value of t = 4.00 is more
than the table value of t (1.96) and p<0.05. Hence the hypothesis, “There is no significant
difference b/w mean scores of control group (boys) and control group (girls) on pre-test”
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is rejected. It implies that the performance of boys (control) and girls (control) on pre test
differ significantly from each other.
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Figure 4.1.4: Graphical representation showing comparison between the performance of
control group (boys) and control group (girls) on pre test.
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Null Hypothesis – 4.1.5: There is no significant difference between mean scores of
experimental group (boys) and control group (girls) on pre-test
Table 4.1.5: Comparison of Pre test Mean Scores between Experimental Group (Boys)
and Control Group (Girls)

Category

Exp: group (Boys) N=60
Score

Mean

Knowledge

451

7.52

Comprehension

302

Application

Control group (Girls) N=60

S.D

Score

Mean

1.08

481

8.02

5.03

0.84

323

301

5.02

0.50

Analysis

226

3.77

Synthesis

136

Evaluation
Total

S.D

t

p

0.83

2.84

0.01

5.38

0.76

2.39

0.02

324

5.40

0.59

3.83

0.00

0.87

241

4.02

0.98

1.48

0.14

2.27

0.48

146

2.43

0.81

1.37

0.17

091

1.52

0.50

097

1.62

0.49

1.10

0.27

1507

25.12

2.54

1612

26.86

2.64

3.70

0.00

df: 118
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Table 4.1.5 depicts comparison of performance in following abilities between
experimental group (boys) and control group (girls) on pretest.
Knowledge Ability:
The mean score of boys (exp: on knowledge ability is7.52 and S D is 1.08, while mean
score of control group (girls) on knowledge ability is 8.02 and S D is 0.83.Measured
value of t = 2.84 is more than the table value of t (1.96) and p<0.05 which reflects that
the achievement of boys (exp:) and girls (control) on knowledge ability differs
significantly from each other.
Comprehension Ability:
The mean score of boys (exp:) on comprehension ability is 5.03and S D is 0.84, while
mean score of control group (girls) on comprehension ability is 5.38 and S D is 0.76. The
measured value of t = 2.39 is more than the table value of t (1.96) and p<0.05 which
indicates that the achievement of both the groups on comprehension ability differs
significantly from each other.
Application Ability:
The mean score of boys (exp:) on application ability is 5.02 and S D is 0.50, while mean
score of control group (girls) on application ability is 5.40 and S D is 0.59. The value of t
= 3.83 is more than the table value t (1.96) and p<0.05 which reflects that the
achievement of both the groups on application ability differs significantly from each
other.
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Analysis Ability:
The mean score of experimental group (boys) on analysis ability is 3.77 and S D is 0.87,
while mean score of control group (girls) on analysis ability is 4.02 and S D is 0.98. The
value of t came as 1.48 which is lesser than the table value of t (1.96) and p>0.05. This
reflects that the performance of boys (exp :) and girls (control) on analysis ability is
same.
Synthesis Ability:
The mean score of experimental group (boys) on synthesis ability is 2.27 and S D is
0.48, while mean score of control group (girls) on synthesis ability is 2.43 and S D is
0.81.Measured value of t = 1.37 is lesser than the table value of t (1.96) and p>0.05
which indicates that the achievement of boys (exp:) and girls (control) on synthesis
ability is same.
Evaluation Ability:
The mean score of experimental group (boys) on evaluation ability is 1.52 and S D is
0.50, while mean score of control group (girls) on evaluation ability is 1.62 and S D is
0.49. The value of t came as 1.10 which is lesser than the table value of t (1.96) and
p>0.05. It implies that the achievement of boys (exp :) and girls (control) on evaluation
ability is same.
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Overall:
The mean score of experimental group (boys) is 25.12 and S D is 2.54, while mean score
of control group (girls) is 26.86 and S D is 2.64. Measured value of t = 3.7 is more than
the table value of t (1.96) and p<0.05. Hence the hypothesis that there is no significant
difference b/w the mean scores of boys (exp :) and girls (control) on pre-test is rejected.
This reflects that the performance of boys (exp :) and girls (control) on pre-test differs
significantly from each other.
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Figure 4.1.5: Graphical representation showing comparison of performance between
experimental group (boys) and control group (girls) on pre test.
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Null Hypothesis – 4.1.6: There is no significant difference between mean scores of
control group (boys) and experimental group (girls) on pre test
Table 4.1.6: Comparison of Pre-test Mean Scores between Control Group (Boys) and
Experimental Group (Girls)

Category

Control group (Boys) N=60
Score

Mean

Knowledge

450

7.50

Comprehension

299

Application

S.D

Exp: group (Girls) N=60
Score

Mean

1.06

483

8.05

4.98

0.77

322

300

5.00

0.83

Analysis

225

3.75

Synthesis

135

Evaluation
Total

S.D

t

p

0.79

3.21

0.00

5.37

0.59

3.08

0.00

323

5.38

0.59

2.80

0.01

0.44

242

4.03

0.67

3.12

0.00

2.25

0.54

145

2.42

0.79

1.35

0.18

090

1.50

0.62

096

1.60

0.49

0.88

0.38

1499

24.98

2.51

1611

26.85

2.27

4.27

0.00

df: 118
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Table 4.1.6 depicts comparison of performance in following abilities between the control
group (boys) and experimental group (girls) on pre-test.
Knowledge Ability:
The mean score of control group (boys) on knowledge ability is 7.50 and S D is 1.06,
while mean score of experimental group (girls) on knowledge ability is 8.05 and S D is
0.79. Measured value of t = 3.21 is more than the table value of t (1.96) and p<0.05
which implies that the achievement of boys (control) and girls (exp:) on knowledge
ability differs significantly from each other.
Comprehension Ability:
The mean score of control group (boys) on comprehension ability is 5.03 and S D is
0.84, while mean score of experimental group (girls) on comprehension ability is 4.98
and S D is 0.77. The value of t = 3.08 is more than the table value of t (1.96) and p<0.05.
It implies that the performance of boys (control) and girls (exp :) on comprehension
ability differs significantly from each other.
Application Ability:
The mean score of control group (boys) on application ability is 5.00 and S D is 0.83,
while mean score of experimental group (girls) on application ability is 5.38 and S D is
0.59.Measured value of t =2.80 is more than the table value of t (1.96) and p<0.05. It
implies that the achievement of boys (control) and girls (exp :) on application ability
differs significantly from each other.
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Analysis Ability:
The mean score of control group (boys) on analysis ability is 3.75 and S D is 0.44, while
mean score of experimental group (girls) on analysis ability is 4.03 and S D is 0.67.
Measured value of t = 3.12 is more than the table value of t (1.96) and p<0.05 which
implies that the performance of boys (control) and girls (exp :) on analysis ability differs
significantly from each other.
Synthesis Ability:
The mean score of control group (boys) on synthesis ability is 2.25 and S D is 0.54,
while mean score of experimental group (girls) on synthesis ability is 2.42 and S D is
0.79.The value of t (1.35) is lesser than the table value of t (1.96) and p>0.05 which
implies that the performance of boys (control) and girls (exp:) on synthesis ability is
same.
Evaluation Ability:
The mean score of control group (boys) on evaluation ability is 1.50 and S D is 0.62,
while mean score of experimental group (girls) on evaluation ability is1.60 and S D is
0.49. Measured value of t = 0.88 is lesser than the table value of t (1.96) and p>0.05
which implies that the performance of boys (control) and girls (exp :) on evaluation
ability is same.
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Overall:
The mean score of control group (boys) is 24.98 and S D is 2.51, while mean score of
girls (exp:) is 26.85 and S D is 2.27. Measured value of t = 4.27 is more than the table
value of t (1.96) and p<0.05. Hence the hypothesis that there is no significant difference
b/w means scores of control group (boys) and girls (exp :) on pre-test is rejected. It
implies that the performance of boys (control) and girls (exp :) on pre-test differs
significantly from each other.
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Figure 4.1.6: Graphical representation showing comparison of performance between the
control group (boys) and experimental group (girls) on pre-test
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Null Hypothesis – 4.1.7: There is no significant difference between mean scores of
experimental and control group (boys) and experimental and control group (girls) on pretest
Table 4.1.7: Comparison of Pre-test Mean Scores between Experimental and Control
group (Boys) and Experimental and Control group (Girls)

Category

Exp: & Cont: group (Boys)

Exp: & Cont: group (Girls)

N=120

N=120

Score

Mean

S.D

Score Mean

Knowledge

901

7.51

1.07

964

Comprehension

601

5.01

0.80

Application

601

5.01

Analysis

451

Synthesis
Evaluation
Total

S.D

t

8.03

0.81

4.29

0.00

645

5.38

0.67

3.80

0.00

0.68

647

5.40

0.63

4.50

0.00

3.76

0.69

483

4.02

0.80

2.78

0.01

271

2.26

0.51

291

2.43

0.80

1.90

0.05

181

1.51

0.56

193

1.61

0.55

1.40

0.17

3006

25.05

2.52

3223

26.86

2.45

5.60

0.00

df: 238
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p

Table 4.1.7 shows comparison of performance in following abilities between
experimental and control group (boys) and experimental and control group (girls) on pre
test.
Knowledge Ability:
The mean score of boys (exp: and cont :) on knowledge ability is 7.51 and S D is 1.07,
while mean score of girls (exp: and cont :) on knowledge ability is 8.03 and S D is 0.81.
Measured value of t = 4.29 is more than the table value of t (1.96) and p<0.05 which
implies that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
knowledge ability is significantly different from each other.
Comprehension Ability:
The mean score of boys (exp: and cont :) on comprehension ability is 5.01 and S D is
0.80, while mean score of girls (exp: and cont :) on comprehension ability is 5.38 and S D
is 0.67. The value of t (3.80) is more than the table value t (1.96) and p<0.05 which
implies that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
comprehension ability is significantly different from each other.
Application Ability:
The mean score of boys (exp: and cont :) on application ability is 5.01 and S D is 0.68,
while mean score of girls (exp: and cont :) on application ability is 5.40 and S D is 0.63.
Measured value of t (4.50) is more than the table value of t (1.96) and p<0.05 which

102

implies that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
application ability is significantly different from each other.
Analysis Ability:
The mean score of boys (exp: and cont :) on analysis ability is 3.76 and S D is 0.69,
while mean score of girls (exp: and cont :) on analysis ability is 4.02 and S D is
0.80.Measured value of t = 2.78 is more than the table value of t (1.96) and p<0.05 which
implies that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
analysis ability is significantly different from each other.
Synthesis Ability:
The mean score of boys (exp: and cont :) on synthesis ability is 2.26 and S D is 0.51,
while mean score of girls (exp: and cont :) on synthesis ability is 2.43 and S D is
0.80.The value of t (1.90) is lesser than the table value of t (1.96) and p=0.05 which
implies that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
synthesis ability is somewhat similar.
Evaluation Ability:
The mean score of boys (exp: and cont :) on evaluation ability is 1.51 and S D is 0.56,
while mean score of girls (exp: and cont :) on evaluation ability is 1.61 and S D is 0.55.
The measured value of t = 1.40 is lesser than the table value of t (1.96) and p>0.05 which
implies that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
evaluation ability is same.
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Overall:
The mean score of boys (exp: and cont :) on pre test is 25.05and S D is2.52. while mean
score of girls (exp: and cont :) is 26.86 and S D is 2.45. Measured value of t (5.6) is more
than the table value of t (1.96). Hence the hypothesis that there is no significant
difference b/w mean scores of boys (exp: & cont :) and girls (exp: and cont :) on pre-test
is rejected. It implies that the performance of boys (exp: and cont :) and girls (exp: and
cont :) on pre test is significantly different from each other.
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Figure 4.1.7: Graphical representation showing comparison between the performance of
experimental and control group (boys) and experimental and control group (girls) on pre
test.

104

Null Hypothesis – 4.1.8: There is no significant difference between mean scores of
experimental group (boys and girls) and control group (boys and girls) on pre-test.
Table 4.1.8: Comparison of Pre-test Mean Scores between Experimental Group (Boys &
Girls) and Control Group (Boys & Girls)

Category

Exp: group (Boys & Girls)

Control group (Boys & Girls)

N=120

N=120

Score

Mean

Knowledge

934

7.78

Comprehension

624

Application

S.D

Score

Mean

0.98

931

7.76

5.20

0.74

622

624

5.20

0.62

Analysis

468

3.90

Synthesis

281

Evaluation
Total

S.D

t

p

0.99

0.20

0.84

5.18

0.79

0.17

0.87

624

5.20

0.74

0.00

1.00

0.74

466

3.88

0.77

0.17

0.86

2.34

0.65

281

2.34

0.69

0.00

1.00

187

1.55

0.56

187

1.55

0.56

0.00

1.00

3118

25.98

2.55

3111

25.92

2.73

0.17

0.87

df: 238
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Table 4.1.8 shows comparison of performance in the following abilities between
experimental group (boys & girls) and control group (boys & girls) on pre-test.
Knowledge Ability:
The mean score of boys & girls (exp:) on knowledge ability is 7.78 and S D is 0.98,
while mean score of boys & girls (control) on knowledge ability is 7.76 and S D is
0.99.Measured value of t = 0.20 is lesser than the table value of t (1.96) and p>0.05
which implies that the performance of boys & girls (exp:) and boys & girls (control) on
knowledge ability do not differ significantly.
Comprehension Ability:
The mean score of boys and girls (exp:) group on comprehension ability is 5.20 and S D
is 0.74, while boys and girls control group mean score on comprehension ability is 5.18
and S D is 0.79. The measured value of t = 0.17 is lesser than 1.96 (the table value) and
p>0.05 which implies that the performance of boys and girls (exp :) and boys and girls
(control) on comprehension ability do not differ significantly.
Application Ability:
The mean score of boys and girls (experimental group) on application ability is 5.20 and
S D is 0.62, while mean score of control group (boys and girls) on application ability is
5.20 and S D is 0.74. The value of t (0.00) is lesser than 1.96, the table value and p>0.05
which shows that the performance of boys and girls (exp: group) and boys and girls
(control) group on application ability do not differ significantly.
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Analysis Ability:
The mean score of boys and girls (exp: group) on analysis ability is 3.90 and S D is 0.74,
while mean score of control group (boys and girls) on analysis ability is 3.88 and S D is
0.77. Calculated value of t = 0.17 is lesser than the table value of t (1.96) and p>0.05
which implies that the performance of both the groups on analysis ability do not differ
significantly.
Synthesis Ability:
The mean score of experimental group (boys and girls) on synthesis ability is 2.34 and S
D is 0.65, while mean score of control group (boys and girls) on synthesis ability is 2.34
and S D is 0.69. Measured value of t = 0.00 is lesser than 1.96 (the table value) and
p>0.05which reflects that the performance of both the groups on synthesis ability do not
differ significantly.
Evaluation Ability:
The mean score of experimental group (boys and girls) on evaluation ability is 1.55 and
S D is 0.56, while mean score of control group (boys and girls) on evaluation ability is
1.55 and S D is 0.56.Measured value of t (0.00) is lesser than 1.96, (the table value) and
p>0.05 which implies that the performance of both the groups on evaluation ability do
not differ significantly.
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Overall:
The mean score of boys and girls (exp: group) on pre-test is 25.98 and S D is 2.55, while
mean score of boys and girls control group is25.92 and S.D is 12.73. Measured value of t
= 0.17 is lesser than the table value (1.96) and p>0.05. Hence the hypothesis that there is
no significant difference b/w means scores of boys and girls (experimental group) and
boys and girls (control group) on pre-test is accepted. It implies that the performance of
both the groups on pre-test do not differ significantly.
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Figure 4.1.8: Graphical representation showing comparison between the achievement of
experimental group (boys and girls) and control group (boys and girls) on pre-test.
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Null Hypothesis – 4.1.9: There is no significant difference between pre-test mean scores
of experimental group (boys and girls) and control group (boys and girls) on Anova test
Table 4.1.9: Comparison between Pre test Mean Scores of Experimental Group ( Boys
and Girls) and Control Group (Boys and Girls) on ANOVA test

Group

Sum of
Squares

df

Mean
Square

F

p

Between Groups

196.746

3

65.582

10.531

.000

Within Groups

1469.750

236

6.228

Total

1666.496

239

Table 4.1.9 shows comparison between ANOVA’s mean score of boys and girls (exp:
group) and boys and girls (cont: group) on pre test. The sum of squares between the
groups is 196.746 while sum of squares within the groups is 1469.750. The means’
square between the groups is 65.582 while the means’ square within the groups is 6.228.
The calculated value of F with df (3, 236) is 10.53 which is more than the critical value of
F (2.65) and p<0.05. Therefore the hypothesis that there is no significant difference b/w
pre-test mean scores of boys and girls (experimental) and boys and girls (control) on
Anova test is rejected. It implies that there is at least one significant difference between
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two means of four groups. Hence Scheffe’s test of significance was applied to locate
where the difference exactly exists in this case.
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Figure 4.1.9: Graphical representation showing comparison between pre test mean scores
of experimental group (boys and girls) and control group ( boys and girls) on Anova test
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Table 4.1.10: Comparison between Pre test Mean Scores of Experimental Group (Boys
and Girls) and Control Group (Boys and Girls) on Scheffe’s test

Mean Difference (I-J)

I Group

J Group

Experimental boys

Control boys

-1.73333*

.003

Experimental girls

.13333

.993

Control girls

-1.75000*

.002

Experimental boys

1.73333*

.003

Experimental girls

1.86667*

.001

Control girls

-.01667

1.000

Experimental boys

-.13333

.993

Control boys

-1.86667*

.001

Control girls

-1.88333*

.001

Experimental boys

1.75000*

.002

Control boys

.01667

1.000

Experimental girls

1.88333*

.001

Control boys

Experimental girls

Control girls



P-value

The mean difference is significant at 0.05 level.

Table 4.1.10 shows comparison of scheffe’s mean score between boys and girls
(experimental group) and boys and girls (control group) on pre test. It shows that the
means’ scores’ difference on pre-test is significant for experimental boys and control
boys, experimental boys and control girls. Similarly this difference is significant for
control boys and experimental girls. However there is no statistically significant
difference b/w the mean scores of boys’ exp: and girls’ exp: and between boys control
and the control girls. Therefore the hypothesis that there is no significant difference b/w
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pre test mean scores of boys and girls (exp: group) and boys and girls (cont: group) on
Scheffe’s test is rejected.
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4.2 COMPARISON OF POST-TEST MEAN SCORES
Null Hypothesis – 4.2.1: There is no significant difference between mean scores of
experimental group (boys) and control group (boys) on post test
Table 4.2.1 Comparison of Post-test Mean Scores between Experimental Group (Boys)
and Control Group (Boys)

Category

Exp: group (Boys) N=60
Score

Mean

S.D

Control group (Boys) N=60
Score

Mean

S.D

t

p

Knowledge

675

11.25

0.79

540

9.00

1.15

12.47

0.00

Comprehension

405

6.75

0.54

365

6.08

0.46

7.26

0.00

Application

436

7.27

0.94

375

6.25

0.57

7.18

0.00

Analysis

365

6.08

0.96

295

4.92

0.65

7.80

0.00

Synthesis

228

3.80

0.44

165

2.75

0.47

12.53

0.00

Evaluation

185

3.08

0.33

142

2.37

0.61

7.98

0.00

Total

2294

38.23

2.40

1882

31.37

1.85

17.57

0.00

df: 118
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Table 4.2.1 depicts comparison of performance in the following abilities between
experimental group (boys) and control group (boys) on post-test.
Knowledge Ability:
The mean score of boys (experimental) on knowledge ability is 11.25 and S D is 0.79,
while mean score of control group (boys) on knowledge ability is 9.00 and S D is 1.15.
Measured value of t =12.47 is more than the table value of t (1.96) and p<0.05 which
reflects that the achievement of both the groups on knowledge ability is significantly
different from each other.
Comprehension Ability:
The mean score of experimental group (boys) on comprehension ability is 6.75 and S D
is 0.54, while mean score of control group (boys) on comprehension ability is 6.08 and S
D is 0.46. Measured value of t = 7.26 is more than the table value of t (1.96) and p<0.05
which reflects that the performance of boys (exp:) and boys (control) on comprehension
ability is significantly different from each other.
Application Ability:
The mean score of experimental group (boys) on application ability is 7.27 and S D is
0.94, while mean score of control group (boys) on application ability is 6.25 and S D is
0.57. The measured value of t = 7.18 is more than the table value of t (1.96) and p<0.05
which shows that the achievement of both the groups on application ability is
significantly different from each other.
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Analysis Ability:
The mean score of experimental group (boys) on analysis ability is 6.08 and S D is 0.96,
while mean score of control group (boys) on analysis ability is 4.92 and S D is 0.65.
Measured value of t = 7.80 is more than the table value of t (1.96) and p<0.05 which
denote that the performance of both boys (exp :) and boys (control) on analysis ability is
significantly different from each other.
Synthesis Ability:
The mean score of experimental group (boys) on synthesis ability is 3.80 and S D is
0.44, while mean score of control group (boys) on synthesis ability is 2.75 and S D is
0.47. Apparent value of t = 12.53 is more than the table value of t (1.96) and p<0.05
which reflects that the performance of boys (exp :) and boys (control) on synthesis ability
is significantly different from each other.
Evaluation Ability:
The mean score of experimental group (boys) on evaluation ability is 3.08 and S D is
0.33, while mean score of control group (boys) on evaluation ability is 2.37 and S D is
0.61. The t value came as 7.98 which is more than its table value of t (1.96) and p<0.05.
This denotes that the performance of both boys (exp :) and boys (control) on evaluation
ability is significantly different from each other.
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Overall:
The boys (exp:) mean score on post-test is 38.23 and S D is 2.40, while mean score of
control group (boys) is 31.37 and S D is 1.85. The measured value of t = 17.57 is greater
than the table value of t (1.96) and p<0.05. Thus the hypothesis that there is no significant
difference b/w mean scores of boys (exp:) and boys (control) on post-test is rejected. It
implies that the achievement of both the groups is significantly different from each other.
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Figure 4.2.1: Graphical representation showing comparison of performance between
experimental group (boys) and control group (boys) on post-test.
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Null Hypothesis – 4.2.2: There is no significant difference between mean scores of
experimental group (girls) and control group (girls) on post-test
Table 4.2.2: Comparison of Post-test Mean Scores between Experimental Group (Girls)
and Control Group (Girls)
Category

Exp: group (Girls) N=60

Control group (Girls) N=60

Score

Mean

S.D

Score

Mean

S.D

t

Knowledge

765

12.75

0.44

585

9.75

1.07

20.15

0.00

Comprehension

516

8.60

0.49

427

7.12

0.52

15.96

0.00

Application

463

7.72

0.52

421

7.02

0.39

8.30

0.00

Analysis

358

5.97

0.90

276

4.60

0.49

10.30

0.00

Synthesis

275

4.58

0.56

196

3.27

0.76

10.80

0.00

Evaluation

177

2.95

0.22

158

2.63

0.61

3.80

0.00

Total

2554

42.56

1.44

2063

34.38

1.82

27.26

0.00

df: 118
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p

Table 4.2.2 depicts comparison of performance in following abilities between
experimental groups (girls) and control group (girls) on post-test.
Knowledge Ability:
The mean score of girls (exp:) on knowledge ability is 12.75 and S D is 0.44, while mean
score of control group (girls) on knowledge ability is 9.75 and S D is 1.07. The measured
value of t = 20.15 is more than the table value of t (1.96) and p<0.05 which reflects that
the achievement of girls (exp :) and girls (control) on knowledge ability is significantly
different from each other.
Comprehension Ability:
The girls (exp:) mean score on comprehension ability is 8.60 and S D is 0.49, while
mean score of control group (girls) on comprehension ability is 7.12 and S D is 0.52. The
t value = 15.96 is more than the table value of t (1.96) and p<0.05 which reflects that the
achievement of both the groups girls (exp :) and girls (control) on comprehension ability
is significantly different from each other.
Application Ability:
The girls (exp:) mean score on application ability is 7.72 and S D is 0.52, while mean
score of control group (girls) on application ability is 7.02 and S D is 0.39. The t value =
8.30 is more than the table value of t (1.96) and p<0.05 which denotes that the
achievement of girls (exp :) and girls (control) on application ability is significantly
different from each other.
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Analysis Ability:
The mean score of experimental group (girls) on analysis ability is 5.97 and S D is 0.90,
while mean score of control group (girls) on analysis ability is 4.60 and S D is 0.49. The
measured value of t = 10.30 is more than the table value of t (1.96) and p<0.05 which
depicts that the achievement of both the groups on analysis ability is significantly
different from each other.
Synthesis Ability:
The mean score of experimental group (girls) on synthesis ability is 4.58 and S D is 0.56,
while mean score of control group (girls) on synthesis ability is 3.27 and S D is 0.76.
Measured value of t = 10.80 is more than the table value (1.96) and p<0.05 which
indicates that the achievement of both girls (exp :) and girls (control) on synthesis ability
is significantly different from each other.
Evaluation Ability:
The mean score of experimental group (girls) on evaluation ability is 2.95 and S D is
0.22, while mean score of control group (girls) on evaluation ability is 2.63 and S D is
0.61. Measured value of t = 3.80 is more than the table value of t (1.96) and p<0.05
which reflects that the achievement of both the groups is significantly different from each
other.
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Overall:
The girls (exp:) mean score on post-test is 42.57 and S D is 1.44, while girls (control)
mean score is 34.38 and S.D is 1.82. Measured value of t = 27.26 is greater than its table
value (1.96) and p<0.05. Hence the hypothesis, “There is no significant difference b/w
girls (exp :) mean score and girls (control) mean score on post-test” is rejected. This
denotes that the achievement of both the groups on post-test is significantly different
from each other.
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Figure 4.2.2: Graphical representation showing comparison of performance between
experimental group (girls) and control group (girls) on post-test.
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Null Hypothesis – 4.2.3: There is no significant difference between mean scores of
experimental group (boys) and experimental group (girls) on posttest
Table 4.2.3: Comparison of Post test Mean Scores between Experimental group (Boys)
and Experimental group (girls)

Category

Exp: group (Boys) N=60
Score

Mean

S.D

Exp: group (Girls) N=60
Score

Mean

S.D

t

p

Knowledge

675

11.25

0.79

765

12.75

0.44

12.81

0.00

Comprehension

405

6.75

0.54

516

8.60

0.49

19.56

0.00

Application

436

7.27

0.94

463

7.72

0.52

3.25

0.00

Analysis

365

6.08

0.96

358

5.97

0.90

0.69

0.87

Synthesis

228

3.80

0.44

275

4.58

0.56

8.48

0.49

Evaluation

185

3.08

0.33

177

2.95

0.22

2.58

0.01

Total

2294

38.23

2.40

2554

42.56

1.44

12.00

0.00

df: 118
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Table 4.2.3 depicts comparison of performance in the following abilities between
experimental group (boys) and experimental group (girls) on post test.
Knowledge Ability:
The mean score of boys (experimental) on knowledge ability is 11.25 and S D is 0.79,
while mean score of girls (experimental) on knowledge ability is 12.75 and S D is
0.44.Measured value of t = 12.81 is more than the table value of t (1.96) and p<0.05
which reflects that the performance of boys (experimental) and girls (experimental) on
knowledge ability differ significantly from each other.
Comprehension Ability:
The mean score of boys (experimental) on comprehension ability is 6.75 and S D is 0.54,
while mean score of girls (experimental) on comprehension ability is 8.60 and S D is
0.49. Measured value of t = 19.56 is more than the table value of t (1.96) and p<0.05
which denotes that the performance of boys (experimental) and girls (experimental) on
comprehension ability differ significantly from each other.
Application Ability:
The mean score of boys (experimental) on application ability is 7.27 and S D is 0.94,
while mean score of girls (experimental) on application ability is 7.72 and S D is 0.52.
The value of t = 3.25 is more than the table value of t (1.96) and p<0.05 which indicates
that the performance of boys (experimental) and girls (experimental) on application
ability differ significantly from each other.
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Analysis Ability:
The mean score of boys (experimental) on analysis ability is 6.08 and S D is 0.96, while
mean score of girls (experimental) on analysis ability is 5.97 and S D is 0.90. Measured
value of t = 0.69 is lesser than the table value of t (1.96) and p>0.05 which reflects that
the performance of boys (experimental) and girls (experimental) on analysis ability is
same.
Synthesis Ability:
The mean score of boys (experimental) on synthesis ability is 3.80 and S D is 0.44, while
mean score of girls (experimental) on synthesis ability is 4.58 and S D is 0.56. Measured
value of t= 8.48 is more than the table value of t (1.96) and p<0.05 which indicates that
the performance of boys (experimental) and girls (experimental) on synthesis ability
differ significantly from each other.
Evaluation Ability:
The mean score of boys (experimental) on evaluation ability is 3.08 and S D is 0.33,
while mean score of girls (experimental) on evaluation ability is 2.95 and S D is 0.22.
Measured value of t = 2.58 is more than 1.96 (the table value) and p<0.05. It denotes that
the performance of boys (experimental) and girls (experimental) on evaluation ability
differ significantly from each other.
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Overall:
The mean score of boys (experimental) on post test is 38.23 and S D is 2.40, while mean
score of girls (experimental) is 42.56 and S D is 1.44. The value of t = 12.00 is more than
the table value of t (1.96) and p<0.05. Thus the hypothesis, “There is no significant
difference b/w mean scores of experimental group (boys) and experimental group (girls)”
is rejected. It denotes that the achievement of experimental group (boys) and
experimental group (girls) on post test differ significantly from each other.
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Figure 4.2.3: Graphical representation showing comparison of performance between
experimental group (boys) and experimental group (girls) on post test.
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Null Hypothesis – 4.2.4: There is no significant difference between mean scores of
control group (boys) and control group (girls) on posttest
Table 4.2.4: Comparison of Posttest Mean Scores of Control group (Boys) and Control
group (Girls)
Category

Control group (Boys) N=60

Control group (Girls) N=60

Score

Mean

S.D

Score

Mean

S.D

t

p

Knowledge

540

9.00

1.15

585

9.75

1.07

3.70

0.00

Comprehension

365

6.08

0.46

427

7.12

0.52

11.46

0.00

Application

375

6.25

0.57

421

7.02

0.39

8.58

0.00

Analysis

295

4.92

0.65

276

4.60

0.49

3.02

0.00

Synthesis

165

2.75

0.47

196

3.27

0.76

4.48

0.00

Evaluation

142

2.37

0.61

158

2.63

0.61

2.39

0.02

Total

1882

31.37

1.85

2063

34.38

1.82

8.99

0.00

df=118
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Table 4.2.4 shows comparison of performance in the following abilities between control
group (boys) and control group (girls) on post test.
Knowledge Ability:
The mean score of boys (control) on knowledge ability is 9.00 and S D is 1.15, while
mean score of girls (control) on knowledge ability is 9.75 and S D is 1.07. Measured
value of t = 3.70 is more than the table value of t (1.96) and p<0.05 which indicates that
the performance of boys (control) and girls (control) on knowledge ability differ
significantly from each other.
Comprehension Ability:
The mean score of boys (control) on comprehension ability is 6.08 and S D is 0.46, while
mean score of girls (control) on comprehension ability is 7.12 and S D is 0.52. Measured
value of t = 11.46 is more than the table value of t (1.96) and p<0.05 which indicates that
the performance of boys (control) and girls (control) on comprehension ability differ
significantly from each other.
Application Ability:
The mean score of boys (control) on application ability is 6.25 and S D is 0.57, while
mean score of girls (control) on application ability is 7.02 and S D is 0.39. Measured
value of t = 8.58 is more than the table value of t (1.96) and p<0.05 which denotes that
the performance of boys (control) and girls (control) on application ability differ
significantly from each other.
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Analysis Ability:
The mean score of boys (control) on analysis ability is 4.92 and S D is 0.65, while mean
score of girls (control) on analysis ability is 4.60 and S D is 0.49. Measured value of t =
3.02 is more than the table value of t (1.96) and p<0.05 which depicts that the
performance of boys (control) and girls (control) on analysis ability differ significantly
from each other.
Synthesis Ability:
The mean score of boys (control) on synthesis ability is 2.75 and S D is 0.47, while mean
score of girls (control) on synthesis ability is 3.27 and S D is 0.76. Measured value of t =
4.48 is more than the table value of t (1.96) and p<0.05 which indicates that the
performance of boys (control) and girls (control) on synthesis ability differ significantly
from each other.
Evaluation Ability:
The mean score of boys (control) on evaluation ability is 2.37 and S D is 0.61, while
mean score of girls (control) on evaluation ability is 2.63 and S D is 0.61. The value of t
= 2.39 is more than 1.96 (the table value) and p<0.05. This reflects that the performance
of boys (control) and girls (control) on evaluation ability differ significantly from each
other.
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Overall:
The mean score of boys (control) on post test is 31.37and S D is 1.85, whereas mean
score of girls (control) is 34.38 and S D is 1.82. The value of t = 8.99 is more than 1.96
(the table value) and p<0.05. Thus the hypothesis, “There is no significant difference b/w
mean scores of control group (boys) and control group (girls) on post-test” is rejected.
This depicts that the achievement of control group (boys) and control group (girls) on
post test differ significantly from each other.
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Figure 4.2.4: Graphical representation showing comparison between the performance of
control group (boys) and control group (girls) on post test.

128

Null Hypothesis – 4.2.5: There is no significant difference between mean scores of
experiment group (boys) and control group (girls) on post-test
Table 4.2.5: Comparison of Post test Mean Scores between Experimental Group (Boys)
and Control Group (Girls)
Category

Exp: group (Boys) N=60

Control group (Girls) N=60

Score

Mean

S.D

Score

Mean

S.D

t

p

Knowledge

675

11.25

0.79

585

9.75

1.07

8.77

0.01

Comprehension

405

6.75

0.54

427

7.12

0.52

3.73

0.02

Application

436

7.27

0.94

421

7.02

0.39

1.91

0.06

Analysis

365

6.08

0.96

276

4.60

0.49

10.63

0.00

Synthesis

228

3.80

0.44

196

3.27

0.76

4.71

0.00

Evaluation

185

3.08

0.33

158

2.63

0.61

5.01

0.00

Total

2294

38.23

2.40

2063

34.38

1.82

9.90

0.00

df=118
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Table 4.2.5 depicts comparison of performance in the following abilities between
experimental group (boys) and control group (girls) on post-test.
Knowledge Ability:
The boys (exp:) mean score on knowledge ability is 11.25 and S D is 0.79, while mean
score of control group (girls) on knowledge ability is 9.75 and S D is 1.07. Measured
value of t = 8.77 is more than its table value (1.96) and p<0.05 which reflects that the
achievement of boys (exp:) and girls (control) on knowledge ability differs significantly
from each other.
Comprehension Ability:
The mean score of boys (exp:) on comprehension ability is 6.75 and S D is 0.54, while
mean score of control group (girls) on comprehension ability is 7.12 and S D is 0.52. The
value of t came as 3.73 which is more than the table value of t (1.96) and p<0.05. It
depicts that the achievement of boys (exp:) and girls (control) on comprehension ability
differs significantly from each other.
Application Ability:
The mean score of boys (exp:) on application ability is 7.27 and S D is 0.94, while mean
score of control group (girls) on application ability is 7.02 and S D is 0.39. The measured
value of t = 1.91 is lesser than 1.96 (the table value) and p>0.05 which reflects that the
achievement of boys (exp:) and girls (control) on application ability is same.

130

Analysis Ability:
The mean score of experimental group (boys) on analysis ability is 6.08 and S D is 0.96,
while mean score of control group (girls) on analysis ability is 4.60 and S D is 0.49. The
value of t came as 10.63 which is more than the table value of t (1.96) and p<0.05. This
indicates that the achievement of both the groups on analysis ability differs significantly
from each other.
Synthesis Ability:
The mean score of experimental group (boys) on synthesis ability is 3.80 and S D is
0.44, while mean score of control group (girls) on synthesis ability is 3.27 and S D is
0.76. The value of t = 4.71 is more than the table value of t (1.96) and p<0.05 which
reflects that the achievement of boys (exp:) and girls (control) on synthesis ability differs
significantly from each other.
Evaluation Ability:
The mean score of experimental group (boys) on evaluation ability is 3.08 and S D is
0.33, while mean score of control group (girls) on evaluation ability is 2.63 and S D is
0.61. The value of t = 5.01 is more than the table value of t (1.96) and p<0.05 which
indicates that the achievement of boys (exp:) and girls (control) on evaluation ability
differs significantly from each other.
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Overall:
The mean score of boys (exp:) on posttest is 38.23 and S D is 2.40, while girls (control)
mean score is 34.38 and S.D is 1.82. Calculated value of t is 9.90 which is more than the
table value of t (1.96) and p<0.05. Hence the hypothesis, that there is no significant
difference b/w mean scores of boys (exp:) and girls (control) on post-test is rejected. This
depicts that the achievement of both the groups differs significantly from each other.
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Figure 4.2.5: Graphical representation showing comparison of performance between
experimental group (boys) and control group (girls) on post-test.
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Null Hypothesis – 4.2.6: There is no significant difference between mean scores of
control group (boys) and experimental group (girls) on post-test
Table 4.2.6: Comparison of Post test Mean Scores of Control group (Boys) and
Experimental group (Girls)

Category

Control group (Boys) N=60

Exp: group (Girls) N=60

Score

Mean

S.D

Score

Mean

S.D

t

p

Knowledge

450

7.50

1.06

483

8.05

0.79

3.21

0.00

Comprehension

299

4.98

0.77

322

5.37

0.59

3.08

0.00

Application

300

5.00

0.83

323

5.38

0.59

2.80

0.01

Analysis

225

3.75

0.44

242

4.03

0.67

3.12

0.00

Synthesis

135

2.25

0.54

145

2.42

1.35

0.18

Evaluation

090

1.50

0.62

096

1.60

0.49

0.88

0.38

24.98

2.51

26.85

2.27

4.27

0.00

Total

1499

1611

0.79

df: 118
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Table 4.2.6 depicts comparison of performance in the following abilities between the
control group (boys) and experimental group (girls) on post-test.
Knowledge Ability:
The mean score of control group (boys) on knowledge ability is 7.50 and S D is 1.06,
while mean score of experimental group (girls) on knowledge ability is 8.05 and S D is
0.79. Measured value of t came as 3.21 which is more than the critical value (1.96) and
p<0.05. This reflects that the achievement of boys (control) and girls (experimental) on
knowledge ability differs significantly from each other.
Comprehension Ability:
The mean score of control group (boys) on comprehension ability is 5.03 and S D is
0.84, while mean score of experimental group (girls) on comprehension ability is 4.98
and S D is 0.77. Measured value of t = 3.08 is more than the table value (1.96) and
p<0.05 which reflects that the performance of boys (control) and girls (experimental) on
comprehension ability differs significantly from each other.
Application Ability:
The mean score of control group (boys) on application ability is 5.00 and S D is 0.83,
while mean score of experimental group (girls) on application ability is 5.38 and S D is
0.59. Measured value of t came as 2.80 which is more than 1.96 (critical value) and
p<0.05. This depicts that the achievement of both the groups i.e. boys (control) and girls
(experimental) on application ability differs significantly from each other.
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Analysis Ability:
The mean score of control group (boys) on analysis ability is 3.75 and S D is 0.44, while
mean score of experimental group (girls) on analysis ability is 4.03 and S D is 0.67. The
value of t came as 3.12 which is more than the critical value (1.96) and p<0.05. This
reflects that the performance of both the groups on analysis ability differs significantly
from each other.
Synthesis Ability:
The mean score of control group (boys) on synthesis ability is 2.25 and S D is 0.54,
while mean score of experimental group (girls) on synthesis ability is 2.42 and S D is
0.79. The value of t = 1.35 is lesser than the table value (1.96) and p>0.05 which
indicates that performance of boys (control) girls (experimental) on synthesis ability is
same.
Evaluation Ability:
The mean score of control group (boys) on evaluation ability is 1.50 and S D is 0.62,
while mean score of experimental group (girls) on evaluation ability is 1.60 and S D is
0.49. The value of t = 0.88 is lesser than the table value (1.96) and p>0.05 which reflects
that the performance of boys (control) and girls (experimental) on evaluation ability is
same.
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Overall:
The mean score of control group (boys) is 24.98 and S D is 2.51, while girls (exp:) mean
score is 26.85 and S.D is 2.27. Measured value of t came as 4.27 which is more than the
critical value (1.96) and p<0.05. Hence the hypothesis that there is no significant
difference b/w mean scores of boys (control) and girls (experimental) is rejected. This
reflects that the achievement of both the groups on posttest differs significantly from each
other.
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Figure 4.2.6: Graphical representation showing comparison of performance between
control group (boys) and experimental group (girls) on post-test.
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Null hypothesis– 4.2.7: There is no significant difference between mean scores of
experimental and control group (boys) and experimental and control group (girls) on
post-test
Table 4.2.7: Comparison of Posttest Mean Scores of Experimental and Control Group
(Boys) and Experimental and Control Group (Girls)
Category

Knowledge
Comprehension
Application
Analysis
Synthesis
Evaluation
Total

Exp: & Cont: group (Boys)

Exp: & Cont: group (Girls)

N=120

N=120

Score

Mean

S.D

Score

Mean

S.D

1215

10.12

1.50

1350

11.25

1.71

770

6.42

0.60

943

7.86

0.90

811

6.76

0.93

884

7.37

0.58

660

5.50

1.00

634

5.28

0.99

393

3.27

0.70

471

3.92

0.94

327

2.72

0.61

335

2.80

0.48

34.80

4.05

38.47

4.42

4176

4617

df: 238
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t

p

5.42

0.00

14.57

0.00

6.10

0.00

1.68

0.09

6.10

0.05

0.94

0.35

6.71

0.00

Table 4.2.7 shows comparison of performance in the following abilities between
experimental and control group (boys) and experimental and control group (girls) on
post-test
Knowledge Ability:
The mean score of boys (exp: and cont :) on knowledge ability is 10.12 and S D is 1.50,
while mean score of girls (exp: and cont :) on knowledge ability is 11.25 and S D is 1.71.
Measured value of t = 5.42 is more than its critical value (1.96) and p<0.05 which
indicates that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
knowledge ability is significantly different from each other.
Comprehension Ability:
The mean score of boys (exp: and cont :) on comprehension ability is 6.42 and S D is
0.60, while mean score of girls (exp: and cont :) on comprehension ability is 7.86 and S D
is 0.90. The value of t came as 14.57 which is more than the table value (1.96) and
p<0.05. This reflects that the performance of boys (exp: and cont :) and girls (exp: and
cont :) on comprehension ability is significantly different from each other.
Application Ability:
The mean score of boys (exp: and cont :) on application ability is 6.76 and S D is 0.93,
while mean score of girls (exp: and cont :) on application ability is 7.37 and S D is 0.58.
Measured value of t I = 6.10 is more than the critical value (1.96) and p<0.05 which
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indicates that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
application ability is significantly different from each other.
Analysis Ability:
The mean score of boys (exp: and cont :) on analysis ability is 5.50 and S D is 1.00,
while mean score of girls (exp: and cont :) on analysis ability is 5.28 and S D is 0.99. The
value of t = 1.68 is lesser than the table value (1.96) and p>0.05 which indicates that the
performance of boys (exp: and cont :) and girls (exp: and cont :) on analysis ability is
same.
Synthesis Ability:
The mean score of boys (exp: and cont :) on synthesis ability is 3.27 and S D is 0.70,
while mean score of girls (exp: and cont :) on synthesis ability is 3.92 and S D is 0.94.
The measured value of t came as 6.10 which is more than the critical value (1.96) and
p=0.05. This indicates that the performance of boys (exp: and cont :) and girls (exp: and
cont :) on synthesis ability is significantly different from each other.
Evaluation Ability:
The mean score of boys (exp: and cont :) on evaluation ability is 2.72 and S D is 0.61,
while mean score of girls (exp: and cont :) on evaluation ability is 2.80 and S D is 0.48.
Measured value of t = 0.94 is lesser than the table value (1.96) and p>0.05 which
indicates that the performance of boys (exp: and cont :) and girls (exp: and cont :) on
evaluation ability is same.
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Overall:
The mean score of boys (exp: and cont :) on pre test is 34.80and S D is4.05, while
experimental and control (girls) mean score is 38.47and S D is 4.42. The value of t came
as 6.71 which is more than the table value (1.96) and p<0.05. Hence the hypothesis that
there is no significant difference b/w mean scores of experimental and control group
(boys) and experimental and control group (girls) on post-test is rejected. This reflects
that the performance of boys (exp: and cont :) and girls (exp: and cont :) on post test is
significantly different from each other.
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Figure 4.2.7: Graphical representation showing comparison between the performance of
experimental and control group (boys) and experimental and control group (girls) on
post-test.
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Null Hypothesis – 4.2.8: There is no significant difference between mean scores of
experimental group (boys and girls) and control group (boys and girls) on post-test
Table 4.2.8: Comparison of Posttest Mean Scores between Experimental Group (Boys
and Girls) and Control Group (Boys and Girls)
Category

Exp: group (Boys & Girls)

Control group (Boys & Girls)

N=120

N=120

Score

Mean

S.D

Score

Mean

S.D

t

Knowledge

1440

12.00

0.99

1125

9.37

1.17

18.81

0.00

Comprehension

921

7.67

1.06

792

6.60

0.71

9.20

0.00

Application

899

7.49

0.79

796

6.63

0.62

9.37

0.00

Analysis

723

6.02

0.93

571

4.76

0.59

12.57

0.00

Synthesis

503

4.19

0.64

361

3.01

0.68

13.89

0.00

Evaluation

362

3.02

0.29

300

2.50

0.62

8.25

0.00

Total

4848

40.40

2.93

3945

32.88

2.37

21.84

0.00

df: 238
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p

Table 4.2.8 shows comparison of performance in the following abilities between
experimental group (boys and girls) and control group (boys and girls) on post-test
Knowledge Ability
The mean score of experimental group (boys and girls) on knowledge ability is
12.00 and S D is 0.99, while mean score of control group (boys and girls) on knowledge
ability is 9.37 and S D is 1.17. Calculated value of t is 18.81 which is greater than the
tabulated value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of
experimental group (boys and girls) and control group (boys and girls) on knowledge
ability differ significantly.
Comprehension Ability
The mean score of experimental group (boys and girls) on comprehension ability
is 7.67 and S D is 1.06, while mean score of control group (boys and girls) on
comprehension ability is 6.60 and S D is 0.71. Calculated value of t is 9.20 which is
greater than the tabulated value of t (1.96) at 0.05 level and p<0.05. It implies that the
performance of experimental group (boys and girls) and control group (boys and girls) on
comprehension ability differ significantly
Application Ability
The mean score of experimental group (boys and girls) on application ability is
7.49 and S D is 0.79, while mean score of control group (boys and girls) on application
ability is 6.63 and S D is 0.62. Calculated value of t is 9.37 which is greater than the
tabulated value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of
experimental group (boys and girls) and control group (boys and girls) on application
ability differ significantly
Analysis Ability
The mean score of experimental group (boys and girls) on analysis ability is 6.02
and S D is 0.93, while mean score of control group (boys and girls) on analysis ability is
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4.76 and S D is 0.59. Calculated value of t is 12.57 which is greater than the tabulated
value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of experimental
group (boys and girls) and control group (boys and girls) on analysis ability differ
significantly
Synthesis Ability
The mean score of experimental group (boys and girls) on synthesis ability is
4.19 and S D is 0.64, while mean score of control group (boys and girls) on synthesis
ability is 3.01 and S D is 0.68. Calculated value of t is 13.89 which is greater than the
tabulated value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of
experimental group (boys and girls) and control group (boys and girls) on synthesis
ability differ significantly
Evaluation Ability
The mean score of experimental group (boys and girls) on evaluation ability is
3.02 and S D is 0.29, while mean score of control group (boys and girls) on evaluation
ability is 2.50 and S D is 0.62. Calculated value of t is 8.25 which is greater than the
tabulated value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of
experimental group (boys and girls) and control group (boys and girls) on evaluation
ability differ significantly
Overall
The mean score of experimental group (boys and girls) on post test is 40.40 and S
D is 2.93, on the other hand mean score of control group (boys and girls) is 32.88 and S
D is 2.37. Calculated value of t is 21.84 which is greater than the tabulated value of t
(1.96) at 0.05 level and p<0.05. Therefore the hypothesis “There is no significant
difference between mean scores of experimental group (boys and girls) and control group
(boys and girls) on post test” is rejected. It implies that the performance of experimental
group (boys and girls) and control group (boys and girls) on post test differ significantly.
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Figure 4.2.8 Graphical representation showing comparison between the performance of
experimental group (boys and girls) and control group (boys and girls) on post test
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Null Hypothesis – 4.2.9: There is no significant difference between ANOVA’s mean
score of experimental group (boys and girls) and control group (boys and girls) on post
test
Table 4.2.9: Comparison between ANOVA’s Mean Score of Experimental group (Boys
and Girls) and Control group (Boys and Girls) on Post test

Group

Sum of
Squares

df

Mean
Square

F

Sig.

Between Groups

4233.879

3

1411.293

387.473

.000

Within Groups

859.583

236

3.642

Total

5093.463
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Table 4.2.9 shows comparison between ANOVA’s mean score of experimental
group (boys and girls) and control group (boys and girls) on post test. The sum of squares
between the groups is 4233.879 while sum of squares within the groups is 859.583. The
means’ square between the groups is 1411.293 while the means’ square within the groups
is 3.642. The calculated value of F with df (3, 236) is 387.473 which is greater than the
tabulated value of F (2.65) and p<0.05. Therefore the hypothesis, “There is no significant
difference between ANOVA’s mean score of experimental group (boys and girls) and
control group (boys and girls) on post test” is rejected. It implies that there is at least one
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significant difference between two means of four groups. Hence Scheffe’s test of
significance was applied to locate where the difference exactly exists in this case.

4500
4000
3500
3000
2500

Between the Groups

2000

Within the Groups

1500
1000
500
0
Sum of
Squares

df

Mean
Squares

F tabulated /
calculated

Figure 4.2.9 graphical representation showing comparison between ANOVA’s mean
score of experimental group (boys and girls) and control group (boys and girls) on post
test
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Table 4.1.10: Comparison between Scheffe’s Mean Score of Experimental group (Boys
and Girls) and Control group (Boys and Girls) on Post test
I Group

J Group

Mean Difference (I-J)

P-value

Experimental boys

Control boys

-4.33333*

.000

Experimental girls

6.86667*

.000

Control girls

3.85000*

.000

Experimental boys

4.33333*

.000

Control boys

Experimental girls

Experimental girls

11.20000

Control girls

8.18333*

Experimental boys

-6.86667*

Control boys
Control girls

.000
.000

*

.000

-11.20000

.000

*

-3.01667

.000

Experimental boys

-3.85000*

.000

Control boys

-8.18333*

.000

*

.000

Control girls

Experimental girls



*

3.01667

The mean difference is significant at 0.05 levels.

Table 4.2.10 shows comparison of scheffe’s mean score between experimental group
(boys and girls) and control group (boys and girls) on post test. It shows that the means’
scores’ difference on post-test is significant for all the pairs of groups i.e. experimental
boys and control boys, experimental boys and experimental girls, experimental boys and
control girls, control boys and experimental girls and control boys and the control girls.
Therefore the hypothesis, “There is no significant difference between Scheffe’s mean
score of experimental group (boys and girls) and control group (boys and girls) on post
test” is rejected.
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4.3 COMPARISON OF PRE TEST POST TEST MEANS SCORES
Null Hypothesis – 4.3.1: There is no significant difference between mean scores of
experimental group (boys) on pre test and post test
Table 4.3.1: Comparison of Pre-test Post-test Mean Scores of Experimental Group
(Boys)
Category

Pre test N=60

Post test N=60

Score

Mean

S.D

Score

Mean

S.D

t

Knowledge

451

7.52

1.08

675

11.25

0.79

21.55

0.00

Comprehension

302

5.03

0.84

405

6.75

0.54

13.28

0.00

Application

301

5.02

0.50

436

7.27

0.94

16.39

0.00

Analysis

226

3.77

0.87

365

6.08

0.96

13.83

0.00

Synthesis

136

2.27

0.48

228

3.80

0.44

18.13

0.00

Evaluation

91

1.52

0.50

185

3.08

0.33

20.07

0.00

Total

1507

25.12

2.54

2294

38.23

2.40

29.06

0.00

df: 118
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p

Table 4.3.1 depicts comparison of performance in the following abilities between
experimental group (boys) on pre-test and post-test.
Knowledge Ability
The mean score of experimental group (boys) on pre test knowledge ability is 7.52 and S
D is 1.08, while mean score of experimental group (boys) on post test knowledge ability
is 11.25 and S D is 0.79. Calculated value of t is 21.55 which is greater than the tabulated
value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of experimental
group (boys) on pre test and post test knowledge ability is significantly different.
Comprehension Ability
The mean score of experimental group (boys) on pre test comprehension ability is 5.03
and S D is 0.84, while mean score of experimental group (boys) on post test
comprehension ability is 6.75 and S D is 0.54. Calculated value of t is 13.28 which is
greater than the tabulated value of t (1.96) at 0.05 level and p<0.05. It implies that the
performance of experimental group (boys) on pre test and post test comprehension ability
is significantly different.
Application Ability
The mean score of experimental group (boys) on pre test application ability is 5.02 and S
D is 0.50, while mean score of experimental group (boys) on post test application ability
is 7.27 and S D is 0.94. Calculated value of t is 16.39 which is greater than the tabulated
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value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of experimental
group (boys) on pre test and post test application ability is significantly different.
Analysis Ability
The mean score of experimental group (boys) on pre test analysis ability is 3.77 and S D
is 0.87, while mean score of experimental group (boys) on post test analysis ability is
6.08 and S D is 0.96. Calculated value of t is 13.83 which is greater than the tabulated
value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of experimental
group (boys) on pre test and post test analysis ability is significantly different.
Synthesis Ability
The mean score of experimental group (boys) on pre test synthesis ability is 2.27 and S
D is 0.48, while mean score of experimental group (boys) on post test synthesis ability is
3.80 and S D is 0.44. Calculated value of t is 18.13 which is greater than the tabulated
value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of experimental
group (boys) on pre test and post test synthesis ability is significantly different.
Evaluation Ability
The mean score of experimental group (boys) on pre test evaluation ability is 1.52 and S
D is 0.50, while mean score of experimental group (boys) on post test evaluation ability
is 3.08 and S D is 0.33. Calculated value of t is 20.07 which is greater than the tabulated
value of t (1.96) at 0.05 level and p<0.05. It implies that the performance of experimental
group (boys) on pre test and post test evaluation ability is significantly different.
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Overall
The mean score of experimental group (boys) on pre test is 25.12 and S D is 2.54, while
mean score of experimental group (boys) on post test is 38.23 and S D is

2.40.

Calculated value of t is 29.06 which is greater than the tabulated value of t (1.96) at 0.05
level and p<0.05. Therefore the hypothesis “There is no significant difference between
mean scores of experimental group (boys) on pre test and post test” is rejected. It implies
that the performance of experimental group (boys) on pre test and post test is
significantly different.
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Figure 4.3.1 Graphical representation showing comparison of performance between the
experimental group (boys) on pre test and the post test.
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Null Hypothesis – 4.3.2: There is no significant difference between mean scores of
control group (boys) on pre test and post test

Table 4.3.2: Comparison of Pre-test Post-test Mean Scores of Control Group (Boys)

Category

Pre test N=60

Post test N=60

Score

Mean

S.D

Score

Mean

S.D

t

p

Knowledge

450

7.50

1.06

540

9.00

1.15

7.41

0.00

Comprehension

299

4.98

0.77

365

6.08

0.46

9.49

0.00

Application

300

5.00

0.83

375

6.25

0.57

9.66

0.00

Analysis

225

3.75

0.44

295

4.92

0.65

11.60

0.00

Synthesis

135

2.25

0.54

165

2.75

0.47

5.39

0.00

Evaluation

90

1.50

0.62

142

2.37

0.61

7.69

0.00

Total

1499

24.98

2.51

1882

31.37

1.85

15.84

0.00

df: 118
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Table 4.3.2 depicts comparison of performance in the following abilities between the
control group (boys) on pre test and the post test.
Knowledge Ability
The mean score of control group (boys) on pre test knowledge ability is 7.5 and S D is
1.06, while mean score of control group (boys) on post test knowledge ability is 9.00 and
S D is 1.15. Measured value of t = 7.41 is more than 1.96, the table value and p<0.05
which reflects that the achievement of boys control group on pre-test and post-test
knowledge ability differs significantly.
Comprehension Ability
The mean score of boys control group on pre-test comprehension ability is 4.98 and S D
is 0.77, while mean score of control group (boys) on post test comprehension ability is
6.08 and S D is 0.46. Measured value of t=9.49 is more than the critical value (1.96) and
p<0.05, which reflects that the achievement of boys control group on pre-test and posttest comprehension ability differs significantly.
Application Ability
The mean score of boys control group on pre-test application ability is 5.00 and S D is
0.83, while mean score of control group (boys) on post test application ability is 6.25 and
S D is 0.57. Measured value of t = 9.66 is more than the table value (1.96) and p<0.05
which indicates that the

performance of control group (boys) on pre test and post test

application ability is significantly different.
Analysis Ability
The mean score of control group (boys) on pre test analysis ability is 3.75 and S D is
0.44, while mean score of control group (boys) on post test analysis ability is 4.92 and S
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D is 0.65. Measured value of t = 11.60 is more than the table value (1.96) and p<0.05
which indicates that the performance of control group (boys) on pre test and post test
analysis ability is significantly different.
Synthesis Ability
The mean score of control group (boys) on pre test synthesis ability is 2.25 and S D is
0.54, while mean score of control group (boys) on post test synthesis ability is 2.75 and S
D is 0.47. Measured value of t (5.39) is more than the table value (1.96) and p<0.05
which reflects that the performance of control group (boys) on pre test and post test
synthesis ability is significantly different.
Evaluation Ability
The mean score of control group (boys) on pre test evaluation ability is 1.50 and S D is
0.62, while mean score of control group (boys) on post test evaluation ability is 2.37 and
S D is 0.61. Measured value of t=7.69 is more than the table value (1.96) and p<0.05
which indicates that the performance of control group (boys) on pre test and post test
evaluation ability is significantly different.
Overall
The mean score of control group (boys) on pre test is 24.98 and S D is 2.51, while mean
score of boys control group on post-test is 31.37 and S D is 1.85. Measured value of t=
15.84 is more than 1.96, the critical value and p<0.05. Hence the hypothesis that there is
no significant difference between mean scores of boys control group on pre-test and posttest is not accepted. It proves that the achievement of boys control group on pre test and
post test is significantly different.
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Figure 4.3.2: Graphical representation showing comparison of performance between the
control group (boys) on pre-test and post-test.

155

Null Hypothesis – 4.3.3: There is no significant difference between mean scores of
experimental group (girls) on pre test and post test
Table 4.3.3: Comparison of Pre test Post test Mean Scores of Experimental Group (Girls)

Category

Pre test N=60

Post test N=60

Score

Mean

S.D

Score

Mean

S.D

Knowledge

483

8.05

0.79

765

12.75

0.44

40.32

0.00

Comprehension

322

5.37

0.58

516

8.60

0.49

32.83

0.00

Application

323

5.38

0.66

463

7.72

0.52

21.33

0.00

Analysis

242

4.03

0.55

358

5.97

0.90

14.17

0.00

Synthesis

145

2.42

0.79

275

4.58

0.56

17.36

0.00

Evaluation

96

1.60

0.62

177

2.95

0.22

15.98

0.00

26.85

2.27

2554

42.56

1.44

45.29

0.00

Total

1611

t

df: 118
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p

Table 4.3.3 depicts comparison of performance in the following abilities between
experimental group (girls) on pre-test and post-test.
Knowledge Ability
The mean score of girls’ experimental group on pre-test knowledge ability is 8.05 and S
D is 0.79, while mean score of experimental group (girls) on post test knowledge ability
is 12.75 and S D is 0.44. The measured value of t= 40.32 (greater in comparison with
table value of t (1.96) at 0.05 level of significance) and p<0.05. It indicates that the
achievement of girls (exp :) on pre-test and post-test knowledge ability differs
significantly.
Comprehension Ability
The mean score of girls’ experimental group on pre-test comprehension ability is 5.37
and S D is 0.58, while mean score of girls experimental group on post-test
comprehension ability is 8.60 and S D is 0.49. The measured value of t= 32.38 (greater as
compared to table value of t (1.96) at 0.05 level of significance) and p<0.05. It indicates
that the performance of girls’ experimental group on pre-test and post-test
(comprehension ability) is different significantly.
Application Ability
The

score of girls’ experimental group on pre-test (application ability) is 5.38 and S D

is 0.66, while mean score of girls’ experimental group on post-test (application ability) is
7.72 and S D is 0.52. The calculated value of t= 9.91 (greater as compared to table value
of t (1.96) at 0.05 level of significance) and p<0.05. It indicates that the performance of
girls’ experimental group on pre-test and post-test (application ability) is different
significantly.
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Analysis Ability
The mean score of girls’ experimental group on pre-test 4.03 and S D is 0.55, while mean
score of girls’ experimental group on post-test is 5.97 and S D is 0.90. The measured
value of t= 14.17 (greater in comparison with table value of t (1.96) at 0.05 level of
significance) and p<0.05. It indicates that the performance of girls’ experimental group
on pre-test and post-test (analysis ability) is different significantly.
Synthesis Ability
The mean score of girls’ experimental group on pre-test synthesis ability is 2.42 and S D
is 0.79, while mean score of girls’ experimental group on post-test synthesis ability is
4.58 and S D is 0.56. The measured value of t= 17.36 (greater in comparison with table
value of t (1.96) at 0.05 level of significance) and p<0.05. It proves that the performance
of experimental group (girls) on pre test and post test synthesis ability is significantly
different.
Evaluation Ability
The mean score of girls’ experimental group on pre-test evaluation ability is 1.60 and S D
is 0.62, while mean score of girls’ experimental group on post-test evaluation ability is
2.95 and S D is 0.22. The measured value of t= 15.98 (greater in comparison with table
value of t (1.96)

at 0.05 level of significance) and p<0.05. It indicates that the

performance of girls’ experimental group on pre-test and post-test evaluation ability is
different significantly.
Overall
The mean score of girls’ experimental group on post-test is 26.85 and S D is 2.27, while
mean score of girls’ experimental group on post-test is 42.56 and S D is 1.44. The
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calculated value of t= 45.29 (greater in comparison with table value of t (1.96) at 0.05
level of significance) and p<0.05. Hence the hypothesis that there is no significant
difference between the mean scores of girls experimental group on pre-test and post-test
is not accepted. It indicates that performance of girls’ experimental group on pre test and
post test is significantly different.
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Figure 4.3.3: Graphical representation showing comparison of performance between the
experimental group (girls) on pre-test and post-test.
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Null Hypothesis – 4.3.4: There is no significant difference between mean scores of
control group (girls) on pre-test and post-test.
Table 4.3.4: Comparison of Pre-test Post-test Mean Scores Control Group (Girls)
Category

Pre test N=60

Post test (Boys) N=60

Score

Mean

S.D

Score

Mean

S.D

t

p

Knowledge

481

8.02

0.83

585

9.75

1.07

9.91

0.00

Comprehension

323

5.38

0.76

427

7.12

0.52

14.53

0.00

Application

324

5.40

0.59

421

7.02

0.39

17.74

0.00

Analysis

241

4.02

0.98

276

4.60

0.49

4.19

0.00

Synthesis

146

2.43

0.81

196

3.27

0.76

5.82

0.00

Evaluation

97

1.62

0.49

158

2.63

0.61

10.06

0.00

Total

1612

26.87

2.64

2063

34.38

1.82

18.15

0.00

df: 118
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Table 4.3.4 depicts comparison of performance in the following abilities between the
control group (girls) on pre test and the post test.
Knowledge Ability
The mean score of control group (girls) on pre test knowledge ability is 8.02 and S D is
0.83, while mean score of control group (girls) on post test knowledge ability is 9.75 and
S D is 1.07. The measured value of t= 9.91 (greater in comparison with table value of t
(1.96) at 0.05 level of significance) and p<0.05. It indicates that the performance of
control group (girls) on pre test and post test knowledge ability is significantly different.
Comprehension Ability
The mean score of control group (girls) on pre test comprehension ability is 5.38 and S D
is 0.76, while mean score of control group (girls) on post test comprehension ability is
7.12 and S D is 0.52. The measured value of t= 14.53 (greater as compared to table value
of t (1.96) at 0.05 level of significance) and p<0.05. This shows that the performance of
control group (girls) on pre test and post test comprehension ability is significantly
different.
Application Ability
The mean score of girls control group on pre-test application ability is 5.40 and S D is
0.59, while mean score of control group (girls) on post test application ability is 7.02 and
S D is 0.39. The calculated value of t= 17.74 (greater as compared to table value of t
(1.96) at 0.05 level of significance) and p<0.05. It proves that the performance of control
group (girls) on pre test and post test application ability is significantly different.
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Analysis Ability
The mean score of control group (girls) on pre test analysis ability is 4.02 and S D is
0.98, while mean score of control group (girls) on post test analysis ability is 4.60 and S
D is 0.49. The measured value of t= 4.19 (greater as compared to table value of t (1.96) at
0.05 level of significance) and p<0.05. It indicates that the performance of control group
(girls) on pre test and post test analysis ability is significantly different.
Synthesis Ability
The mean score of control group (girls) on pre test synthesis ability is 2.43 and S D is
0.81, while mean score of control group (girls) on post test synthesis ability is 3.27 and S
D is 0.76. The measured value of t= 5.82 (greater as compared to table value of t (1.96) at
0.05 level of significance) and p<0.05. It indicates that the performance of control group
(girls) on pre test and post test synthesis ability is significantly different.
Evaluation Ability
The mean score of control group (girls) on pre test evaluation ability is 1.62 and S D is
0.49, while mean score of control group (girls) on post test evaluation ability is 2.63 and
S D is 0.61. The measured value of t= 12.38 (greater as compared to table value of t at
0.05 level of significance). It means that the performance of girls control group in
evaluation ability on pre-test and post-test is different significantly.
Overall
The mean of girls control group on pre-test is 26.87 and S D is 2.64, while mean of girls
control group on post-test is 34.38 and S D is 1.82. The calculated value of t= 18.15
(greater as compared to table value of t (1.96) at 0.05 level of significance) and p<0.05.
Therefore the hypothesis that there is no significant difference between mean score of
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control group (girls) on pre-test and post-test is not accepted. It means that the
performance of control group (girls) on pre test and post test is differs significantly.
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Figure 4.3.4 Graphical representation showing comparison of performance between the
control group (girls) on pre-test and post-test.
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Null Hypothesis – 4.3.5: There is no significant difference between the mean scores of
experimental and control group (boys) on pre-test and post-test.
Table 4.3.5: Comparison of Pre and Post Test Mean Scores Experimental and Control
Group (Boys).
Category

Pre test N=120

Post test N=120

Score

Mean

S.D

Score

Mean

Knowledge

901

7.51

1.07

1215

10.12

Comprehension

601

5.01

0.80

770

Application

601

5.01

0.68

Analysis

451

3.76

Synthesis

271

Evaluation
Total

S.D

t

p

1.50

15.57

0.00

6.42

0.60

15.35

0.00

811

6.76

0.93

16.69

0.00

0.69

660

5.50

1.00

15.69

0.00

2.26

0.51

393

3.27

0.70

12.88

0.00

181

1.51

0.56

327

2.72

0.61

16.06

0.00

3006

25.05

2.52

4176

34.80

4.05

22.38

0.00

df: 238
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Table 4.3.5 depicts comparison of performance in the following abilities between
experimental and control group (boys) on pre and post tests.
Knowledge Ability
Mean score of experimental and control group (boys) on pre-test knowledge ability is
7.51 and S D is 1.07, while mean score of experimental and control group (boys) on posttest knowledge ability is 10.12 and S D is 1.50. The calculated value of t= 15.57 (greater
as compared to table value of t (1.96) at 0.05 level of significance) and p<0.05. It shows
that the performance of experimental and control group (boys) on pre and post tests
knowledge ability is significantly different.
Comprehension Ability
The mean score of experimental and control group (boys) on pre-test comprehension
ability is 5.01 and S D is 0.77, while mean score of boys (experimental and control
group) on post test comprehension ability is 6.42 and S D is 0.60. The measured value of
t= 12.38 (greater as compared to table value of t (1.96) at 0.05 level of significance) and
p<0.05. It indicates that the performance of experimental and control group (boys) on pre
and post tests comprehension ability is significantly different.
Application Ability
Mean score of experimental and control group (boys) on pre-test application ability is
5.01 and S D is 0.83, while mean score of boys (experimental and control group) on post
test application ability is 6.76 and S D is 0.93. The calculated value of t= 16.69 (greater
as compared to table value of t (1.96) at 0.05 level of significance and p<0.05). It means
that the performance of experimental and control group (boys) on pre and post tests
application ability is significantly different.
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Analysis Ability
The mean score of experimental and control group (boys) on pre-test analysis ability is
3.76 and S D is 0.44, while mean score of boys (experimental and control group) on post
test analysis ability is 5.50 and S D is 1.00. The measured value of t= 15.69 (greater as
compared to table value of t (1.96) at 0.05 level of significance) and p<0.05. It means that
the performance of experimental and control group (boys) on pre-test and post-test
analysis ability is significantly different.
Synthesis Ability
The mean score of experimental and control group (boys) on pre-test synthesis ability is
2.26 and S D is 0.54, while mean score of boys (experimental and control group) on post
test synthesis ability is 3.27 and S D is 0.70. The calculated value of t= 12.38 (greater as
compared to table value of t (1.96) at 0.05 level of significance) and p<0.05. It means that
the performance of experimental and control group (boys) on pre-test and post-test
synthesis ability is significantly different.
Evaluation Ability
Mean score of experimental and control group (boys) on pre-test evaluation ability is 1.51
and S D is 0.62, while mean score of boys (experimental and control group) on post test
evaluation ability is 2.72 and S D is 0.61. The calculated value of t= 22.38 (greater as
compared to table value of t (1.96) at 0.05 level of significance) and p<0.05. It means that
the performance of experimental and control group (boys) on pre test and post-test
evaluation ability is significantly different.
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Overall
The mean score of experimental & control group (boys) on pre-test 25.05 and S D is
2.52, while mean score of experimental & control group (boys) on post-test and S D is
4.05. The measured value f t= 22.38 (greater as compared to table value of t (1.96) at 0.05
level of significance) and p<0.05. Therefore the hypothesis that there is no significant
difference between mean score of experimental & control group (boys) on pre-test and
post-test is not accepted. It means that the performance of experimental and control group
(boys) on pre-test and post-test are significantly different.
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Figure 4.3.5 Graphical representation showing comparison of performance between the
experimental and control groups (boys) on pre-test and post-test.
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Null Hypothesis – 4.3.6: There is no significant difference between mean scores of
experimental and control group (girls) on pre-test and post-test.
Table 4.3.6: Comparison of Pre Test Post-Test Mean Scores Experimental and Control
Groups (Girls)
Category

Pre test N=120
Score

Mean

Post test N=120

S.D

Score

Mean

S.D

t

p

Knowledge

964

8.03

0.81

1350

11.25

1.71

18.62

0.00

Comprehension

645

5.38

0.67

943

7.86

0.90

24.17

0.00

Application

647

5.40

0.63

884

7.37

0.58

25.38

0.00

Analysis

483

4.02

0.80

634

5.28

0.99

10.82

0.00

Synthesis

291

2.43

0.80

471

3.92

0.94

13.37

0.00

Evaluation

193

1.61

0.55

335

2.80

0.48

17.62

0.00

Total

3223

26.86

2.45

4617

38.47

4.42

25.17

0.00

df: 238
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Table 4.3.6 depicts comparison of performance in following abilities between the
experimental and control groups (girls) on pre test and post-test.
Knowledge Ability
Mean score of experimental and control groups (girls) on pre test knowledge ability is
8.03 and S D is 0.81, while mean score of (experimental and control groups) girls on
post-test knowledge ability is 11.25 and S D is 1.71. Measured value of t=18.62 (more
than the critical value (1.69) at 0.05 level of significance) and p<0.05. It means that the
performance of girls (experimental and control group) on pre test and post test knowledge
ability is significantly different.
Comprehension Ability
The mean score of (experimental and control groups) girls on pre-test comprehension
ability is 5.38 and S D is 0.67, while mean score of girls (experimental and control group)
on post test comprehension ability is 7.86 and S D is 0.90. Measured value of t=24.17
(greater as compared to critical value (1.96) at 0.05 level of significance) and p<0.05. It
indicates that the performance of girls (experimental and control group) on pre test and
post test comprehension ability is significantly different.
Application ability
The mean score of (experimental and control groups) girls on pre-test application ability
is 5.40 and S D is 0.63, while mean score of girls (experimental and control group) on
post test application ability is 7.37 and S D is 0.58. Measured value of t=25.38 (greater as
compared to critical value (1.96) at 0.05 level of significance) and p<0.05. It indicates
that the performance of girls (experimental and control groups) on pre-test and post-test
application ability is significantly different.
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Analysis Ability
The mean score of girls (experimental and control group) on pre test analysis ability is
4.02 and S D is 0.80, while mean score of girls (experimental and control group) 151 on
post test analysis ability is 5.28 and S D is 0.99. Measured value of t=10.82 (greater as
compared to critical value (1.96) at 0.05 level of significance) and p<0.05. It indicates
that the performance of girls (experimental and control group) on pre test and post test
analysis ability is significantly different.
Synthesis Ability
The mean score of girls (experimental & control group) on pre-test synthesis ability is
2.43 and S D is 0.80, while mean score of girls (experimental and control group) on post
test synthesis ability is 3.92 and S D is 0.94. Calculated value of t=13.37 (greater as
compared to table value (1.96) at 0.05 level of significance) and p<0.05. It means that the
performance of girls (experimental and control group) on pre test and post test synthesis
ability is significantly different.
Evaluation Ability
The mean score of girls (experimental & control group) on pre-test evaluation ability is
1.61 and S D is 0.55, while mean score of girls (experimental and control group) on post
test evaluation ability is 2.80 and S D is 0.48. Measured value of t=17.62 (greater as
compared to critical value (1.96) at 0.05 level of significance) and p<0.05. It indicates
that the performance of girls (experimental and control group) on pre test and post test
evaluation ability is significantly different.
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Overall
The mean score of girls (experimental & control group) on pre-test is 26.86 and S D is
2.45, while mean score of girls (experimental & control group) on post-test is 152 38.47
and S D is 4.42. Measured value of t= 25.17 is greater as compared to tabulated value
(1.96) at 0.05 level of significant) and p<0.05. Therefore the hypothesis that there is no
significant difference between mean score of girls (experimental & control group) on pretest and post-test is not accepted. It means that the performance of girls (experimental &
control groups) on pre-test and post-test is significantly different.
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Figure 4.3.6: Graphical representation showing comparison of performance between the
experimental & control groups (girls) on pre-test and post-test
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Null Hypothesis – 4.3.7: There is no significant difference between mean scores of
experimental group (girls and boys) on pre-test and post-test
Table 4.3.7 Comparison of Mean Scores of Experimental Group (boys & girls) on Pre
test and Post test
Category

Pre test N=120

Post test N=120

Score

Mean

S.D

Score

Mean

Knowledge

934

7.78

0.98

1440

12.00

Comprehension

624

5.20

0.74

921

Application

624

5.20

0.62

Analysis

468

3.90

Synthesis

281

Evaluation
Total

S.D

t

p

0.99

33.20

0.00

7.67

1.06

20.94

0.00

899

7.49

0.79

25.10

0.00

0.74

723

6.02

0.93

19.61

0.00

2.34

0.65

503

4.19

0.64

22.15

0.00

187

1.55

0.56

362

3.02

0.29

25.27

0.00

3118

25.98

2.55

4848

40.40

2.93

40.60

0.00

df: 238

172

Table 4.3.7 depicts comparison of performance in the following abilities between the
experimental group (boys & girls) on pre-test and the post test.
Knowledge Ability
The mean of score (boys & girls) experimental on pre-test knowledge ability is 7.78 and
S D is 0.98, while mean of score regarding to knowledge ability of (boys & girls)
experimental group is 12.00 and S D is 0.99. Calculated value of t=33.20 is greater as
compared to tabulated value (1.96) and p<0.05. This means that the performance of (boys
& girls) experimental group on pre-test and post test knowledge ability is significantly
different.
Comprehension Ability
The mean score of (boys & girls) experimental group on pre-test comprehension ability is
5.20 and S D is 0.74, while mean of score regarding comprehension ability of (boys &
girls) experimental group is 7.67 and S D is 1.06. Measured value of t= 20.94 is greater
as compared to tabulated value (1.96) at 0.05 level of significant and p<0.05. This means
that the performance of (boys & girls) experimental group on pre-test and post test
comprehension ability is significantly different.
Application Ability
The mean score of (girls and boys) experimental group on pre-test application ability is
5.20 and S D is 0.62, while mean of scores related to application ability of (boys and
girls) experimental group on post-test 7.49 and S D is 0.79. Measured value of t= 25.10 is
greater as compared to table value of t (1.96) and p<0.05. it means that the performance
of (boys and girls) experimental group on pre-test and post test application ability is
significantly different.
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Analysis Ability
The mean of scores related to analysis ability of (boys and girls) experimental group on
pre-test is 3.90 and S D is 0.74, while mean of scores related to analysis ability of (boys
and girls) experimental group on post-test is 6.02 and S D is 0.93. Measured value of
t=19.61 which is greater as compared to table value (1.96) at 0.05 level of significance
and p<0.05. It means that the performance of (girls and boys) experimental group on
post-test and pre-test analysis ability is significantly different.
Synthesis Ability
The mean of the score related to synthesis ability of (boys and girls) experimental group
on pre test is 2.34 and S D is 0.65, while mean of the score related to synthesis ability of
(boys and girls) experimental group on post-test is 4.19 and S D is 0.64. Measured value
of t=22.15 which is greater as compared to table value (1.96) at 0.05 level of significance
and p<0.05. It means that the performance of (girls and boys) experimental group on pretest and post test synthesis ability is significantly different.
Evaluation Ability
The mean score of (girls and boys) experimental group for evaluation ability on pre-test
1.55 and S D is 0.56, while mean score of (girls and boys) experimental group for
evaluation ability on post-test is 3.02 and S D is 0.29. Calculated value of t=25.27
(greater than the critical value of t (1.96) at 0.05 level of significant) and p<0.05. It means
that the performance of (girls and boys) experimental group on pre-test and post test
evaluation ability is significantly different.
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Overall
The mean score of (girls and boys) experimental group on pre-test is 25.98 and S D is
2.55, while mean score of (girls and boys) experimental group on post-test is 40.40 and S
D is 2.93. Measured value of t = 40.60 is more than 1.96 (table value) and p<0.05,
therefore the hypothesis that there is no significant difference between mean score of
(girls and boys) experimental group on pre-test and post-test is not accepted. It means
that experimental group (girls and boys) performed significantly different on pre-test and
post-test.
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Figure 4.3.7 Graphical representation showing comparison of performance between the
experimental group (girls and boys) on pre-test and the post test.
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Null Hypothesis – 4.3.8: There is no meaningful difference between the mean scores of
control group (boys and girls) on pre-test and post-test
Table 4.3.8: Comparison of Mean Scores of Control group (Boys and Girls) on Pre Test
and Post Tests
Category

Pre test N=120

Post test N=120

Score

Mean

S.D

Score

Mean

Knowledge

931

7.76

0.99

1125

9.37

Comprehension

622

5.18

0.79

792

Application

624

5.20

0.74

Analysis

466

3.88

Synthesis

281

Evaluation
Total

S.D

t

p

1.17

11.58

0.00

6.60

0.71

14.58

0.00

796

6.63

0.62

16.25

0.00

0.77

571

4.76

0.59

9.86

0.00

2.34

0.69

361

3.01

0.68

7.53

0.00

187

1.55

0.56

300

2.50

0.62

12.31

0.00

3111

25.92

2.73

3945

32.88

2.37

21.02

0.00

df: 238
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Table 4.3.8 depicts comparison of performance in the following abilities between the
control group (boys and girls) on pre-test and the post test.
Knowledge Ability
The mean score of boys and girls (control) group on pre-test knowledge ability is 7.76
and S D is 0.99, while mean score of boys and girls (control) group on post-test
knowledge ability is 9.37 and S D is 1.17. Measured value of t = 11.58 is more than 1.96
(table value) and p<0.05 which indicates that the performance of boys and girls (control
group) on pre-test and post test knowledge ability is significantly different.
Comprehension Ability
The mean score of boys and girls (control group) on pre-test comprehension ability is
5.18 and S D is 0.79, while boys and girls (control) group mean score on posttest
comprehension ability is 6.60 and S D is 0.71. The measured value of t = 14.58 is more
than the critical value i.e. 1.96 and p<0.05 which indicates that the performance of boys
and girls (control group) on pre and post tests comprehension ability is significantly
different.
Application Ability
The mean score of boys and girls (control) group on pre-test application ability is 5.20
and S D is 0.74, while mean score of boys and girls (control) on posttest application
ability is 6.63 and S D is 0.62. Measured value of t came as Measured value of t = 16.25
is more than the table value i.e. 1.96 and p<0.05 which reflects that the performance of
boys and girls control group on pre-test and post test application ability is significantly
different.
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Analysis Ability
The mean score of boys and girls (control) on pre-test analysis ability is 3.88 and S D is
0.77, while mean score of boys and girls control group on post test analysis ability is 4.76
and S D is 0.59. Measured value of t = 9.86 is greater than1.96, the table value and
p<0.05 which reflects that the performance of boys and girls control group on pre and
post test analysis ability is significantly different.
Synthesis Ability
The mean score of control group (boys and girls) on pre-test synthesis ability is 2.34 and
S D is 0.69, while mean score of boys and girls (control) on posttest synthesis ability is
3.01 and S D is 0.68.The measured value of t (7.53) is more than the table value (1.96)
and p<0.05 which reflects that the performance of boys and girls (control) group on pretest and post-test synthesis ability is significantly different.
Evaluation Ability
The mean score of boys and girls (control) group on pre-test evaluation ability is 1.55 and
S D is 0.56, while post test mean score of boys and girls (control) on evaluation ability is
2.50 and S D is 0.62. The apparent value of t = 12.31 is more than the table value which
indicates that the performance of boys and girls (control) group on pre-test and post-test
evaluation ability is significantly different.
Overall
The mean score of boys and girls (control) group on pre-test is 25.92 and S D is 2.73,
while post-test mean score is 32.88 and S D is 2.37. Measured value of t (21.02) is more
than the critical value (1.96) and p<0.05. Hence the hypothesis that there is no significant
difference b/w mean scores of boys and girls (control) on pre and the posttest, is rejected.
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This reflects that the achievement of boys and girls control group on pre and post tests is
significantly different.
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Figure 4.3.8 Graphical representation showing comparison of performance between the
control group (boys and girls) on pre-test and the post test.
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Null Hypothesis – 4.3.9: There is no significant difference between pre and posttest mean
scores of experimental group (boys and girls) and control group (boys and girls) on
Anova test.
Table 4.3.9: Comparison between ANOVA’s Mean Score of Experimental Group (Boys
and Girls)) and Control Group (Boys and Girls) on Pre-test and Post-test

Group

Sum of
Squares

df

Mean
Square

F

Sig.

Between Groups

17094.075

3

5698.025

806.760

.000

Within Groups

3361.917

476

7.063

Total

20455.992

479

Table 4.1.9 shows comparison between ANOVA’s mean score of boys and girls (exp:)
and boys and girls (control) on pre and the posttest. The sum of squares between the
groups is 17094.075 while sum of squares within the groups is 3361.917. The means’
square between the groups is 5698.025 while the means’ square within the groups is
7.063. The calculated value of F with df (3, 236) is 806.760 which is more than the table
value of F (2.65) and p<0.05 . Therefore the hypothesis that there is no significant
difference b/w pre and post test mean scores of boys and girls (exp :) and boy and girls
(control) groups on Anova test, is not accepted. This reflects that there is at least one
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significant difference between two means of four groups. Hence Scheffe’s test of
significance was applied to locate where the difference exactly exists in this case.
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Figure 4.3.9 graphical representation showing comparison between ANOVA’s mean
score of experimental group (boys and girls) and control group (boys and girls) on pre
and the posttest.
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Table 4.3.10: Comparison between Scheffe’s Mean Scores of Experimental Group (Boys
and Girls) and Control Group (Boys and Girls) on Pre test and posttest
I Group

J Group

Mean Difference (I-J)

P-value

pre exp (b+g)

pre con(b+g)

pre con(b+g)

post exp(b+g)
post con(b+g)
pre exp (b+g)

.09167
-14.40000*
-6.87500*
-.09167

.995
.000
.000
.995

post exp(b+g)

-14.49167*

.000

post con(b+g)

-6.96667*

.000

pre exp (b+g)

14.40000

*

.000

pre con(b+g)

14.49167*

.000

post exp(b+g)

post con(b+g)



post con(b+g)

*

7.52500

.000

pre exp (b+g)

6.87500*

.000

*

pre con(b+g)

6.96667

.000

post exp(b+g)

-7.52500*

.000

The mean difference is significant at 0.05 level.

Table 4.3.10 shows comparison of scheffe’s mean score between boys and girls (exp:)
and boys and girls (control) on pre-test and the posttest It shows that the means’ scores’
difference on pretest and posttest are significant for pre exp (b+g) and post exp (b+g), pre
exp (b+g) and post con (b+g). Similarly this difference is significant for pre con (b+g)
and post exp (b+g), pre con (b+g) and post con (b+g), post exp (b+g) and post con (b+g).
However there is no significant difference b/w boys and girls (pre exp :) and pre con
(b+g). Therefore the hypothesis that there is no significant difference b/w Scheffe’s mean
score of boys and girls (exp:) and boys and girls (control) on pre-test and posttest. is
rejected.
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4.4 COMPARISON OF ATTITUDE MEAN SCORES
Null Hypothesis – 4.4.1: There is no significant difference between mean scores of
experimental group (boys) and control group (boys) on attitude scale
Table 4.4.1: Comparison of Experimental Group (Boys) and Control Group (Boys) Mean
Scores on Attitude Scale
Category

Exp: group (Boys) N=60
Score

Mean

S.D

Control group (Boys) N=60
Score

Mean

S.D

t

p

Construct 1

1697

28.28

0.72

1299

21.65

1.02

41.18

0.00

Construct 2

1963

32.72

1.37

1487

24.78

0.94

37.04

0.00

Construct 3

1649

27.48

0.93

1291

21.52

0.57

42.44

0.00

Construct 4

1353

22.55

1.32

1045

17.42

1.14

22.80

0.00

Construct 5

1891

31.52

0.93

1494

24.90

0.66

45.04

0.00

Construct 6

1605

26.75

1.05

1282

21.37

1.56

22.15

0.00

Overall

10158

169.3

2.70

7898

131.63

2.77

75.35

0.00

df 118
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Table 4.4.1 depicts comparison of students’ responses towards following constructs
between experimental group (boys) and control group (boys) on attitude scale.
Construct 1 (science as school subject)
The boys (exp:) mean score on construct 1 is 28.28 and S D is 0.72, while mean score of
control group (boys) on construct 1 is 21.65 and S D is 1.02. The measured value of t
(41.18) is more than the table value (1.96) and p<0.05 which depicts that the performance
of boys’ exp: and boys control on attitude scale construct 1 is significantly different from
each other.
Construct 2 (self concept about science)
The mean score of experimental group (boys) on construct 2 is 32.72 and S D is 1.37,
while mean score of control group (boys) on construct 2 is 24.78 and S D is 0.94. The
value of t (37.04) is more than the critical value (1.96) and p<0.05 which indicates that
the performance of boys exp: group and boys control on attitude scale construct 2 is
significantly different from each other.
Construct 3 (science and practical work)
The mean score of experimental group (boys) on construct 3 is 27.48 and S D is 0.93,
while mean score of control group (boys) on construct 3 is 21.52 and S D is 0.57.
Measured value of t (42.44) is more than the table value (1.96) and p<0.05 which
indicates that the performance of boys’ exp: group and boys control group on attitude
scale construct 3 is significantly different from each other.
Construct 4 (science outside the school)
The mean score of experimental group (boys) on construct 4 is 22.55 and S D is 1.32,
while mean score of control group (boys) on construct 4 is 17.42 and S D is 1.14.
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Measured value of t (22.80) is more than the table value (1.96) and p<0.05 which
indicates that the performance of boys’ exp: group and boys control group on attitude
scale construct 4 is significantly different from each other.
Construct 5 (future priorities about science)
The mean score of experimental group (boys) on construct 5 is 31.52 and S D is 0.93,
while mean score of control group (boys) on construct 5 is 24.90 and S D is 0.66.
Measured value of t = 45.04 is more than the critical value (1.96) and p<0.05 which
reflects that the performance of boys’ exp: group and boys control group on attitude scale
construct 5 is significantly different from each other.
Construct 6 (importance of science and technology)
The mean score of experimental group (boys) on construct 6 is 26.75 and S D is 1.05,
while mean score of control group (boys) on construct 6 is 21.37 and S D is 1.56. The
value of t = 22.15 is more than the table value (1.96) and p<0.05 which depicts that the
performance of boys’ exp: group and boys control group on attitude scale construct 6 is
significantly different from each other.
Overall
The mean score of experimental group (boys) on attitude scale is 169.3 and S D is 2.70,
while mean score of control group (boys) is 131.63 and S D is 2.77. The measured value
of t = 75.35 is more than the critical value (1.96) and p<0.05. Hence the hypothesis that
there is no significant difference b/w both the groups on attitude scale is not accepted.
This reflects that the achievement of exp: group (boys) and control group (boys) on
attitude scale is significantly different from each other.
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Figure 4.4.1 Graphical representation showing comparison of performance between the
experimental group (boys) and control group (boys) on attitude scale.
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Null Hypothesis – 4.4.2: There is no significant difference between mean scores of
experimental group (girls) and control group (girls) on attitude scale
Table 4.4.2: Comparison of Experimental Group (Girls) and Control Group (Girls) on
Attitude scale
Category

Exp: group (Girls) N=60
Score

Mean

S.D

Control group (Girls) N=60
Score

Mean

S.D

t

p

Construct 1

1716

28.60

0.78

1480

24.67

1.39

19.12

0.00

Construct 2

1895

31.58

1.15

1436

23.93

0.95

39.57

0.00

Construct 3

1658

27.63

0.88

1305

21.75

0.63

42.08

0.00

Construct 4

1330

22.17

1.53

998

16.63

3.52

11.16

0.00

Construct 5

1886

31.43

0.96

1507

25.12

0.94

36.35

0.00

Construct 6

1630

27.17

0.87

1303

21.72

1.15

29.30

0.00

Overall

10115

168.58

3.13

8029

133.82

4.34

50.32

0.00

df 118
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Table 4.4.2 depicts comparison of students’ responses towards following constructs
between experimental group (girls) and control group (girls) on attitude scale.
Construct 1 (science as school subject)
The mean score of experimental group (girls) on construct 1 is 28.60 and S D is 0.78,
while mean score of control group (girls) on construct 1 is 24.67 and S D is 1.39.
Measured value of t= 19.12 (greater than the table value of t (1.96) at 0.05 level) and
p<0.05. It implies that the performance of girls’ experimental group and girls’ control
group on attitude scale construct 1 is significantly different from each other.
Construct 2 (self concept about science)
The mean score of experimental group (girls) on construct 2 is 31.58 and S D is 1.15,
while mean score of control group (girls) on construct 2 is 23.93 and S D is 0.95.
Measured value of t= 39.57 (greater than the table value of t (1.96) at 0.05 level) and
p<0.05. It implies that the performance of girls’ experimental group and girls’ control
group on attitude scale construct 2 is significantly different from each other.
Construct 3 (science and practical work)
The mean score of experimental group on construct 3 is 27.63 and S D is 0.88, while
mean score of control group on construct 3 is 21.75 and S D is 0.63. Measured value of
t= 42.08 (greater than the table value of t (1.96) at 0.05 level) and p<0.05. It implies that
the performance of girls’ experimental group and girls’ control group on attitude scale
construct 3 is significantly different from each other.
Construct 4 (science outside the school)
The mean score of experimental group on construct 4 is 22.17 and S D is 1.53, while
mean score of control group on construct 4 is 16.63 and S D is 3.52. Measured value of
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t= 11.16 (greater than the table value of t (1.96) at 0.05 level and p<0.05. It implies that
the performance of girls’ experimental group and girls’ control group on attitude scale
construct 4 is significantly different from each other.
Construct 5 (future priorities about science)
The mean score of experimental group on construct 5 is 31.43 and S D is 0.96, while
mean score of control group on construct 5 is 25.12 and S D is 0.94. Measured value of
t= 36.35 (greater than the table value of t (1.96) at 0.05 level) and p<0.05. It implies that
the performance of girls’ experimental group and girls’ control group on attitude scale
construct 5 is significantly different from each other.
Construct 6 (importance of science and technology)
The mean score of experimental group on construct 6 is 27.17 and S D is 0.87, while
mean score of control group on construct 6 is 21.72 and S D is 1.15. Calculated value of t
is 29.30 which is greater than the critical value of t (1.96) at 0.05 level and p<0.05. It
implies that the performance of girls’ experimental group and girls’ control group on
attitude scale construct 6 is significantly different from each other.
Overall
The mean score of experimental group (girls) on attitude scale is 168.58 and S D is 3.13,
while mean score of control group (girls) is 133.82 and S D is 4.34. Calculated value of t
is 50.32 which is greater than the critical value of t (1.96) at 0.05 level and p<0.05.
Therefore the hypothesis “There is no significant difference between mean scores of
girls’ experimental group and girls’ control group on attitude scale” is rejected. This
means that the performance of girls’ experimental group and control group (girls) on
attitude scale is significantly different from each other.
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Figure 4.4.2: Graphical representation showing comparison of performance between
experimental group (girls) and control group (girls) on attitude scale.
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Null Hypothesis – 4.4.3: There is no significant difference between mean scores of boys’
experimental group and girls’ experimental group on attitude scale
Table 4.4.3: Comparison of Attitude Scale Mean Scores Experimental Group (Boys) and
Experimental Group (Girls)
Category

Exp: group (Boys) N=60
Score

Mean

S.D

Exp: group (Girls) N=60
Score

Mean

S.D

t

p

Construct 1

1697

28.28

0.72

1716

28.60

0.78

2.31

0.02

Construct 2

1963

32.72

1.37

1895

31.58

1.15

4.91

0.00

Construct 3

1649

27.48

0.93

1658

27.63

0.88

0.91

0.37

Construct 4

1353

22.55

1.32

1330

22.17

1.53

1.47

0.14

Construct 5

1891

31.52

0.93

1886

31.43

0.96

0.48

0.63

Construct 6

1605

26.75

1.05

1630

27.17

0.87

2.37

0.02

Overall

10158

169.30

2.70

10115

168.58

3.13

1.35

0.18

df: 118

191

Table 4.4.3 depicts comparison of students’ responses towards following constructs
between experimental group (boys) and experimental group (girls) on attitude scale.
Construct 1 (science as school subject)
The mean score of experimental group (boys) on construct 1 is 28.28 and S D is 0.72,
while mean score of experimental group (girls) on construct 1 is 28.60 and S D is 0.78.
Calculated value of t is 2.31 which is greater than the critical value of t (1.96) at 0.05
level and p<0.05. This means that performance of boys’ experimental group and girls’
experimental group on attitude scale attitude scale construct 1 is significantly different
from each other.
Construct 2 (self concept about science)
The mean score of experimental group (boys) on construct 2 is 32.72 and S D is 1.37,
while mean score of experimental group (girls) on construct 2 is 31.58 and S D is 1.15.
Calculated value of t is 4.91 which is greater than the critical value of t (1.96) at 0.05
level and p<0.05. This means that performance of boys’ experimental group and girls’
experimental group on attitude scale construct 2 is significantly different from each other.
Construct 3 (science and practical work)
The mean score of experimental group (boys) on construct 3 is 27.48 and S D is 0.93,
while mean score of experimental group (girls) on construct 3 is 27.63 and S D is 0.88.
Calculated value of t is 0.91 which is less than the critical value of t (1.96) at 0.05 level
and p>0.05. This means that performance of boys’ experimental group and girls’
experimental group on attitude scale construct 3 is same.
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Construct 4 (science outside the school)
The mean score of experimental group (boys) on construct 4 is 22.55 and S D is 1.32,
while mean score of experimental group (girls) on construct 4 is 22.17and S D is 1.53.
Calculated value of t is 1.47 which is less than the critical value of t (1.96) at 0.05 level
and p>0.05. This means that performance of boys’ experimental group and girls’
experimental group on attitude scale construct 4 is same.
Construct 5 (future priorities about science)
The mean score of experimental group (boys) on construct 5 is 31.52 and S D is 0.93,
while mean score of experimental group (girls) on construct 5 is 31.43 and S D is 0.96.
Calculated value of t is 0.48 which is less than the critical value of t (1.96) at 0.05 level
and p>0.05. This means that the performance of boys’ experimental group and girls’
experimental group on attitude scale construct 5 is same.
Construct 6 (importance of science and technology)
The mean score of experimental group (boys) on construct 6 is 26.75 and S D is 1.05,
while mean score of experimental group (girls) on construct 6 is 27.17 and S D is 0.87.
Calculated value of t is 2.37 which is greater than the critical value of t (1.96) at 0.05
level and p<0.05. This means that performance of boys’ experimental group and girls’
experimental group on attitude scale construct 6 is significantly different from each other.
Overall
The mean score of experimental group (boys) on attitude scale is 169.30 and S D is 2.70,
while mean score experimental group (girls) is 168.58 and S D is 3.13. Calculated value
of t is 1.35 which is less than the table value of t (1.96) and p>0.05. Therefore the
hypothesis “There is no significant difference between mean score of experimental group
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(boys) and experimental group (girls) on attitude sale” is accepted. It implies that the
performance of experimental group (boys) and experimental group (girls) on attitude
scale is same.
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Figure 4.4.3: Graphical representation showing comparison of performance of
experimental group (boys) and experimental group (girls) on attitude scale.
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Null Hypothesis – 4.4.4: There is no significant difference between mean scores of
control group (boys) and control group (girls) on attitude scale
Table 4.4.4: Comparison of Attitude Scale Mean Scores of Control Group (Boys) and
Control Group (Girls)
Category

Control group (Boys) N=60
Score

Mean

S.D

Control group (Boys) N=60
Score

Mean

S.D

t

p

Construct 1

1299

21.65

1.02

1480

24.67

1.39

13.57

0.00

Construct 2

1487

24.78

0.94

1436

23.93

0.95

4.91

0.00

Construct 3

1291

21.52

0.57

1305

21.75

0.63

2.14

0.04

Construct 4

1045

17.42

1.14

998

16.63

3.52

1.64

0.10

Construct 5

1494

24.90

0.66

1507

25.12

0.94

1.47

0.15

Construct 6

1282

21.37

1.56

1303

21.72

1.15

1.40

0.17

Overall

7898

131.63

2.77

8029

133.82

4.34

3.29

0.00

df: 118
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Table 4.4.4 depicts comparison of students’ responses towards following constructs
between control group (boys) and control group (girls) on attitude scale.
Construct 1 (science as school subject)
The mean score of control group (boys) on construct 1 is 21.65 and S D is 1.02, while
mean score of control group (girls) on construct 1 is 24.67 and S D is 1.39. Calculated
value of t is 13.57 which is greater than the critical value of t (1.96) at 0.05 level and
p<0.05. This implies that that the performance of boys’ control group and girls’ control
group on attitude scale construct 1 is significantly different from each other.
Construct 2 (self concept about science)
The mean score of control group (boys) on construct 2 is 24.78 and S D is 0.94, while
mean score of control group (girls) on construct 2 is 23.93 and S D is 0.95. Calculated
value of t is 4.91, which is more than the critical value of t (1.96) at 0.05 level and
p<0.05. This implies that that the performance of boys’ control group and girls’ control
group on attitude scale construct 2 is significantly different from each other.
Construct 3 (science and practical work)
The mean score of control group (boys) on construct 3 is 21.52 and S D is 0.57, while
mean score of control group (girls) on construct 3 is 21.75 and S D is 0.63. Calculated
value of t is 2.14, which is greater than the critical value of t (1.96) at 0.05 level and
p<0.05. This implies that that the performance of boys’ control group and girls’ control
group on attitude scale construct 3 is significantly different from each other.
Construct 4 (science outside the school)
The mean score of control group (boys) on construct 4 is 17.42 and S D is 1.14, while
mean score of control group (girls) on construct 4 is 16.63 and S D is 3.52. Calculated
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value of t is 1.64, which is less than the critical value of t (1.96) at 0.05 level and p>0.05.
This implies that that the performance of boys’ control group and girls’ control group on
attitude scale construct 4 is same.
Construct 5 (future priorities about science)
The mean score of control group (boys) on construct 5 is 24.90 and S D is 0.66, while
mean score of control group (girls) on construct 5 is 25.12 and S D is 0.94. Calculated
value of t is 1.47, which is less than the critical value of t (1.96) at 0.05 level and p>0.05.
This implies that that the performance of boys’ control group and girls’ control group on
attitude scale construct 5 is same.
Construct 6 (importance of science and technology)
The mean score of control group (boys) on construct 6 is 21.37 and S D is 1.56, while
mean score of control group (girls) on construct 6 is 21.72 and S D is 1.15. Calculated
value of t is 1.40, which is less than the critical value of t (1.96) at 0.05 level and p>0.05.
This implies that that the performance of boys’ control group and girls’ control group on
attitude scale construct 6 is same.
Overall
The mean score of control group (boys) on attitude scale is 131.63 and S D is 2.77, while
mean score control group (girls) is 133.82 and S D is 4.34. Calculated value of t is 3.29,
which is greater than the critical value of t (1.96) at 0.05 level of significance and p<0.05;
therefore the hypothesis “There is no significant difference between Boys’ control group
and girls’ control group on attitude scale” is rejected. Thus the performance of control
group (boys) and control group (girls) on attitude scale is significantly different from
each other.

197

160
140
120

Mean Boys(Cont:)

100

Mean Girls(Cont:)

80

S D Girls(Cont:)

60

T Tabulated

40

T Calculated

20
0

Figure 4.4.4: Graphical representation showing comparison of performance of boys
(control) and girls (control) on attitude scale.
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Null Hypothesis – 4.4.5: There is no significant difference between mean scores of
experimental group (boys) and control group (girls) on attitude scale
Table 4.4.5: Comparison of Attitude Scale Mean Scores of experimental group (boys) and
control group (girls)
Category

Exp: group (Boys) N=60
Score

Mean

S.D

Control group (Girls) N=60
Score

Mean

S.D

t

p

Construct 1

1697

28.28

0.72

1480

24.67

1.39

17.96

0.00

Construct 2

1963

32.72

1.37

1436

23.93

0.95

40.82

0.00

Construct 3

1649

27.48

0.93

1305

21.75

0.63

39.59

0.00

Construct 4

1353

22.55

1.32

998

16.63

3.52

12.19

0.00

Construct 5

1891

31.52

0.93

1507

25.12

0.94

37.49

0.00

Construct 6

1605

26.75

1.05

1303

21.72

1.15

25.01

0.00

Overall

10158

169.30

2.70

8029

133.82

4.34

53.77

0.00

df: 118
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Table 4.4.5 depicts comparison of students’ responses towards following constructs
between experimental group (boys) and control group (girls) on attitude scale.
Construct 1 (science as school subject)
The mean score of boys’ experimental group on construct 1 is 28.28 and S D is 0.72,
while mean score of control group (girls) on construct 1 is 24.67 and S D is 1.39.
Measured value of t is 17.96, which is greater than the critical value of t (1.96) at 0.05
level of significance and p<0.05. It proves that the performance of boys’ experimental
group and girls control group on attitude scale construct 1 is significantly different from
each other.
Construct 2 (self concept about science)
The mean score of experimental group (boys) on construct 2 is 32.72 and S D is 1.37,
while mean score of control group (girls) on construct 2 is 23.93 and S D is 0.95.
Calculated value of t is 40.82, which is greater than the critical value of t (1.96) at 0.05
level of significance and p<0.05; therefore the performance of boys’ experimental group
and girls control group on attitude scale construct 2 is significantly different from each
other.
Construct 3 (science and practical work)
The mean score of experimental group (boys) on construct 3 is 27.48 and S D is 0.93,
while mean score of control group (girls) on construct 3 is 21.75 and S D is 0.63.
Calculated value of t is 39.59 at 0.05 level of significance, it is greater than the critical
value of t (1.96) and p<0.05. Hence the performance of boys’ experimental group and
girls control group on attitude scale construct 3 is significantly different from each other.
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Construct 4 (science outside the school)
The mean score of experimental group (boys) on construct 4 is 22.55 and S D is 1.32,
while mean score of control group (girls) on construct 4 is 16.63 and S D is 3.52.
Calculated value of t=12.19 (greater than the critical value of t (1.96) at 0.05 level of
significance and p<0.05. Hence the performance of boys’ experimental group and girls
control group on attitude scale construct 4 is significantly different from each other.
Construct 5 (future priorities about science)
The mean score of experimental group (boys) on construct 5 is 31.52 and S D is 0.93,
while mean score of control group (girls) on construct 5 is 25.12 and S D is 0.94.
Calculated value of t at 0.05 level of significance is 37.49 which is greater than the table
value of t (1.96) and p<0.05. Hence the performance of boys’ experimental group and
girls control group on performance attitude scale construct 5 is significantly different
from each other.
Construct 6 (importance of science and technology)
The mean score of experimental group (boys) on construct 6 is 26.75 and S D is 1.05,
while mean score of control group (girls) on construct 6 is 21.72 and S D is 1.15.
Measured value of t at 0.05 level of significance is 25.00 which is greater than the table
value of t (1.96) and p<0.05. Hence the performance of boys’ experimental group and
girls control group on attitude scale construct 6 is significantly different from each other.
Overall
The mean score of experimental group (boys) on attitude scale is 169.30 and S D is 2.70,
while mean score control group (girls) is 133.82 and S D is 4.34. Measured value of t is
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53.77 which is more than the table value (1.96) and p<0.05. Hence the hypothesis, “there
is no significant difference b/w mean scores of boys (experimental) and girls (control)
groups on attitude scale” is not accepted. This indicates that the performance of boys
(experimental) group and control group (girls) on attitude scale is significantly different
from each other.
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Figure 4.4.5: Graphical representation showing comparison of performance between
experimental group (boys) and control group (girls) on attitude scale.

202

Null Hypothesis – 4.4.6: There is no significant difference between mean scores of
control group (boys) and experimental group (girls) on attitude scale.
Table 4.4.6: Comparison of Attitude Scale Mean Scores Control Group (Boys) and
Experimental Group (Girls)
Category

Control group (Boys) N=60
Score

Mean

S.D

Exp: group (Girls) N=60
Score

Mean

S.D

t

p

Construct 1

1299

21.65

1.02

1716

28.60

0.78

41.76

0.00

Construct 2

1487

24.78

0.94

1895

31.58

1.15

35.38

0.00

Construct 3

1291

21.52

0.57

1658

27.63

0.88

45.17

0.00

Construct 4

1045

17.42

1.14

1330

22.17

1.53

19.28

0.00

Construct 5

1494

24.90

0.66

1886

31.43

0.96

43.42

0.00

Construct 6

1282

21.37

1.56

1630

27.17

0.87

25.15

0.00

Overall

7898

131.63

2.77

10115

168.58

3.13

68.42

0.00

df: 118
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Table 4.4.6 depicts comparison of students’ responses towards following constructs
between control group (boys) and experimental group (girls) on attitude scale.
Construct 1 (science as school subject)
The mean score of control group (boys) on construct 1 is 21.65 and S D is 1.02, while
mean score of experimental group (girls) on construct 1 is 28.60 and S D is 0.78.
Measured value of t came as 41.76 which is more than the critical value (1.96) at 0.05
level of significance and p<0.05. This proves that the performance of boys’ control group
and experimental group of girls on attitude scale construct 1 is significantly different
from each other.
Construct 2 (self concept about science)
The mean score of control group (boys) on construct 2 is 24.78 and S D is 0.94, while
mean score of experimental group (girls) on construct 2 is 31.58 and S D is 1.15.
Calculated value of t is 35.38 which is greater than the critical value of t (1.96) at 0.05
level of significance and p<0.05. It proves that performance of control group of boys’ and
girls’ experimental group on attitude scale construct 2 is significantly different from each
other.
Construct 3 (science and practical work)
The mean score of control group (boys) on construct 3 is 21.52 and S D is 0.57, while
mean score of experimental group (girls) on construct 3 is 27.63 and S D is 0.88.
Calculated value of t=45.17 (greater than the critical value of t=1.96 at 0.05 level and
p<0.05. It proves that the performance of boys’ control group and experimental group of
girls on attitude scale construct 3 is significantly different from each other.
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Construct 4 (science outside the school)
The mean score of control group (boys) on construct 4 is 17.42 and S D is 1.14, while
mean score of experimental group (girls) on construct 4 is 22.17 and S D is 1.53.
Calculated value t= 19.28 (this is greater than the table value of t (1.96) at 0.05 level of
significance) and p<0.05. This proves that the performance of control group (boys) and
experimental group of girls on attitude scale construct 4 is significantly different from
each other.
Construct 5 (future priorities about science)
The mean score of control group (boys) on construct 5 is 24.90 and S D is 0.66, while
mean score of experimental group (girls) on construct 5 is 31.43 and S D is 0.96.
Calculated value of t is 43.42 which is greater in comparison with its tabulated value
(1.96) at 0.05 level of significance) and p<0.05. This proves that the performance of
control group (boys) and girls’ experimental group of girls’ on attitude scale construct 5
is significantly different from each other.
Construct 6 (importance of science and technology)
The mean score of control group (boys) on construct 6 is 21.37 and S D is 1.56, while
mean score of experimental group (girls) on construct 6 is 27.17 and S D is 0.87.
Calculated value of t=25.15 (greater than the table value of t (1.96) at 0.05 level of
significance) and p<0.05. This proves that the performance of control boys’ group and
experimental group of girls on attitude scale construct 6 is significantly different from
each other.

205

Overall
The mean score of control group (boys) on attitude scale is 131.63 and S D is 2.77, while
mean score experimental group (girls) is 168.58 and S D is 3.13. Calculated value of
t=68.42 (greater than the table value of t (1.96) at 0.05 level of significance) and p<0.05.
Hence the hypothesis, “There is no significant difference between mean scores of boys’
control group and girls’ experimental group on attitude scale” is rejected. Thus the
performance of control group (boys) and experimental group (girls) on attitude scale is
significantly different from each other.

180
160
140
120
100
80
60
40
20
0

Mean Cont:(Boys)
Mean Exp:(Girls)
S DExp:(Girls)
T Tabulated
T Calculated

Figure 4.4.6: Graphical representation showing comparison of performance between the
control group (boys) and experimental group (girls) on attitude scale.
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Null Hypothesis – 4.4.7: There is no significant difference between mean scores of
control & experimental group (boys) and experimental and control group (girls) on
attitude scale
Table 4.4.7: Comparison of Attitude Scale Mean Scores of Experimental and Control
Group (Boys) and Experimental and Control Group (Girls)
Category

Exp: & Cont: group (Boys)

Exp: & Cont: group (Girls)

N=120

N=120

Score

Mean

S.D

Score

Mean

S.D

t

p

Construct 1

2996

24.97

3.44

3196

26.63

2.27

4.42

0.00

Construct 2

3450

28.75

4.15

3331

27.76

3.98

1.88

0.06

Construct 3

2940

24.5

3.09

2963

24.69

3.05

0.48

0.63

Construct 4

2398

19.98

2.85

2328

19.40

3.88

1.33

0.19

Construct 5

3385

28.21

3.42

3393

28.27

3.31

0.15

0.88

Construct 6

2887

24.06

3.01

2933

24.44

2.92

1.00

0.32

Overall

18056

150.47

19.11

18144

151.2

17.86

0.31

0.76

df: 238
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Table 4.4.7 depicts comparison of students’ responses towards following constructs
between experimental and control group (boys) and experimental & control group (girls)
on attitude scale.
Construct 1 (science as school subject)
The mean score of boys (experimental and control) on construct 1 is 24.97and S D is
3.44, while mean score of girls (experimental and control) on construct 1 is 26.63and S D
is 2.27. Calculated value of t is 4.42, which is greater than the table value of t (1.96) at
0.05 level and p<0.05. This implies that the performance of boys (control &
experimental) and girls (control & experimental) on attitude scale construct 1 is
significantly different from each other.
Construct 2 (self concept about science)
The mean score of boys (experimental and control) on construct 2 is 28.75and S D is
4.15, while mean score of girls (experimental and control) on construct 2 is 27.76and S D
is 3.98. Calculated value of t is 1.88, which is less than the critical value of t (1.96) at
0.05 level and p>0.05. This implies that the performance of boys (control &
experimental) and girls (control & experimental) on attitude scale construct 2 remained
the same.
Construct 3 (science and practical work)
The mean score of boys (experimental and control) on construct 3 is 24.5and S D is 3.09,
while mean score of girls (experimental and control) on construct 3 is 24.69and S D is
3.05. Calculated value of t is 0.48, which is less than the table value of t (1.96) and
p>0.05. This implies that the performance of boys (experimental and control) and girls
(experimental and control) on attitude scale construct 3 remained the same.
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Construct 4 (science outside the school)
The mean score of boys (experimental and control) on construct 4 is 19.98 and S D is
2.85, while mean score of girls (experimental and control) on construct 4 is 19.40 and S
D is 3.88. Calculated value of t is 1.33, which is less than the critical value of t (1.96) at
0.05 level and p>0.05. This implies that the performance of boys (experimental and
control) and girls (experimental and control) on attitude scale construct 4 remained the
same.
Construct 5 (future priorities about science)
The mean score of boys (experimental and control) on construct 5 is 28.21and S D is
3.42, while mean score of girls (experimental and control) on construct 5 is 28.27and S D
is3.31. Calculated value of t is 0.15, which is less than the table value of t (1.96) and
p>0.05 . This implies that the performance of boys (experimental and control) and girls
(control and experimental) on attitude scale construct 5 remained the same.
Construct 6 (importance of science and technology)
The mean score of boys (experimental and control) on construct 6 is 24.06 and S D is
3.01, while mean score of girls (experimental and control) on construct 6 is 24.44and S D
is 2.92. Calculated value of t is 1.00, which is less than the critical value of t (1.96) at
0.05 level and p>0.05. It implies that the performance of boys (experimental and control)
and girls (experimental and control) on attitude scale construct 6 remained the same.
Overall
The mean score of boys (experimental and control) on attitude scale is 150.47and S D is
19.11, while mean score girls (experimental and control) is 151.2 and S D is 17.86.
Calculated value of t=0.31 this value of t is less than table value of t (1.96) and p>0.05.
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This shows that the hypothesis “There is no significant difference between mean scores
of boys (control & experimental) and girls (experimental & control) groups on attitude
scale” is accepted. This implies that the performance of boys (experimental and control)
and girls (experimental and control) on attitude scale remained the same.
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Figure 4.4.7 Graphical representation showing comparison of performance between
experimental and control group (boys) and experimental and control group (girls) on
attitude scale.
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Null Hypothesis – 4.4.8: There is no significant difference between mean score of
experimental group (girls and boys) and control group (boys & girls) on attitude scale
Table 4.4.8: Comparison of Attitude Scale Mean Scores of Experimental Group (Girls
and Boys) and Control Group (Boys & Girls)
Category

Exp: group (Boys & Girls)

Control group (Boys & Girls)

N=120

N=120

Score

Mean

S.D

Score

Mean

S.D

t

p

Construct 1

3413

28.44

0.76

2779

23.16

1.94

27.75

0.00

Construct 2

3858

32.15

1.38

2923

24.36

1.03

49.42

0.00

Construct 3

3307

27.56

0.90

2596

21.63

0.61

59.53

0.00

Construct 4

2683

22.36

1.44

2043

17.02

2.64

19.46

0.00

Construct 5

3777

31.474

0.94

3001

25.01

0.81

56.83

0.00

Construct 6

3235

26.96

0.98

2585

21.54

1.38

35.07

0.00

Overall

20273

168.94

2.93

15927

132.72

3.79

82.79

0.00

df: 238

211

Table 4.4.8 depicts comparison of students’ responses towards following constructs
between the experimental group (boys and girls) and control group (girls and boys) on
attitude scale.
Construct 1 (science as school subject)
The mean score of experimental group (girls & boys) on construct 1 is 28.44 and S D is
0.76, while mean score of control group (boys and girls) on construct 1 is 23.16 and S D
is 1.94. Calculated value of t is 49.42 which is greater than the critical value of t (1.96) at
0.05 level and p<0.05. It implies that the performance of experimental group (boys and
girls) and control group (girls and boys) on attitude scale construct 1 is significantly
different from each other.
Construct 2 (self concept about science)
The mean score of experimental group (boys and girls) on construct 2 is 32.15 and S D is
1.38, while mean score of control group (boys and girls) on construct 2 is 24.36 and S D
is 1.03. Calculated value of t is 49.42 which is greater than the critical value of t (1.96) at
0.05 level and p<0.05. It implies that the performance of experimental group (boys &
girls) and control group (girls and boys) on attitude scale construct 2 is significantly
different from each other.
Construct 3 (science and practical work)
The mean score of experimental group (boys and girls) on construct 3 is 27.56 and S D is
0.90, while mean score of control group (boys and girls) on construct 3 is 21.63and S D is
0.61. The calculated value of is 59.53 (greater than the critical value of t (1.96) at 0.05
level) and p<0.05, hence implying performance of experimental group (boys & girls) and

212

control group (girls and boys) on attitude scale construct 3 is significantly different from
each other.
Construct 4 (science outside the school)
The mean score of experimental group (boys and girls) on construct 4 is 22.36 and S D is
1.44, while mean score of control group (boys and girls) on construct 4 is 17.02 and S D
is 2.64. The calculated value of is 56.83 (greater than the critical value of t (1.96) at 0.05
level) and p<0.05, hence implying that the performance of experimental group (boys and
girls) and control group (girls and boys) on attitude scale construct 4 is significantly
different from each other.
Construct 5 (future priorities about science)
The mean score of experimental group (boys and girls) on construct 5 is 31.474 and S D
is 0.94, while mean score of control group (boys and girls) on construct 5 is 25.01 and S
D is 0.81. The calculated value of is 56.83 (greater than the critical value of t (1.96) at
0.05 level) and p<0.05, hence implying that performance of experimental group (girls and
boys) and control group (boys and girls) on attitude scale construct 5 is significantly
different from each other.
Construct 6 (importance of science and technology)
The mean score of (boys and girls) experimental group on construct 6 is 26.96 and S D is
0.98, while mean score of control group (boys and girls) on construct 6 is 21.54 and S D
is 1.38. Thus the calculated value of t is 35.07, which is greater than the table value (1.96)
at 0.05 level and p<0.05.. It implies that the performance of experimental (boys and girls)
group and control (boys and girls) group on attitude scale construct 6 is significantly
different from each other.
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Overall
The mean score of experimental group (boys and girls) on attitude scale is 168.94
and S D is 2.93, while mean score control group (boys and girls) is 132.72 and S D is
3.79. Calculated value of t=82.89, is greater than the table value of t (1.96) at .05 level
and p<0.05, therefore the hypothesis “There is no significant difference between mean
scores of experimental group (boys and girls) and control group (boys and girls) on
attitude scale” is rejected. It implies that the performance of experimental (boys and girls)
group and control group (girls and boys) on attitude scale is significantly different from
each other.
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Figure 4.4.8: Graphical representation showing comparison of performance between the
experimental group (girls and boys) and control group (boys and girls) on attitude scale.
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Null Hypothesis – 4.4.9: There is no significant difference between ANOVA’s mean
score of experimental group (boys and girls) and control group (boys and girls) on
attitude scale
Table 4.4.9: Comparison between ANOVA’s Mean Scores of Experimental Group (Boys
and Girls) and control group (Boys and Girls) on Attitude scale

Group

Sum of
Squares

df

Mean
Square

F

Sig.

Between Groups

78857.233

3

26285.744

2.410E3

.000

Within Groups

2574.100

236

10.907

Total

81431.333
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Table 4.4.9 shows ANOVA’s mean score of experimental group (boys and girls) and
control group (girls and boys) on attitude scale. The sum of squares between the groups is
78857.233 while sum of squares within the groups is 2574.100. The means’ square
between the groups is 26285.744 while the means’ square within the groups is 10.907.
The calculated value of F with df (3, 236) is 2.410E3 which is greater than the critical
value of F (2.65) and p<0.05. Therefore the hypothesis, “There is no significant
difference between ANOVA test mean score of control group (boys and girls) and
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experimental group (girls and boys) on attitude scale” is rejected. It implies that there is
at least one significant difference between two means of four groups. Hence Scheffe’s
test of significance was applied to locate where the difference exactly exists in this case.
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Figure 4.4.9: graphical representation showing comparison between ANOVA’s mean
score of experimental group (boys and girls) and control group (boys and girls) on
attitude scale
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Table 4.4.10: Comparison between Scheffe’s Mean Score of Experimental Group (Boys
and Girls) and Control Group (Boys and Girls) on Attitude scale

I Group

J Group

Experimental boys

Control boys

Control boys

Experimental girls

Control girls

Mean Difference (I-J)
.71667

.703

Experimental girls

37.66667*

.000

Control girls

35.48333*

.000

Experimental boys

-.71667

.703

Experimental girls

36.95000*

.000

Control girls

34.76667*

.000

Experimental boys

-37.66667*

.000

*

Control boys

-36.95000

.000

Control girls

-2.18333*

.005

Experimental boys

-35.48333*

.000

*

-34.76667

.000

*

.005

Control boys
Experimental girls



P-value

2.18333

The mean difference is significant at 0.05 level.

Table 4.1.10 shows comparison of scheffe’s mean score between experimental group
boys & girls and control group (boys and girls) on attitude scale. It shows that the means’
scores’ difference on attitude scale is significant for all the pairs of groups except one
pair i.e. experimental boys and control boys which have no statistically significant
difference between their means’ scores. Therefore the hypothesis, “There is no significant
difference between Scheffe’s test mean score of experimental group (boys and girls) and
the control (boys and girls) group on attitude scale is rejected.
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4.5 RELATIONSHIP BETWEEN POST TEST SCORES AND ATTITUDE
SCORES
Null Hypothesis – 4.5.1: There is no relationship between posttest mean scores and the
attitude mean scores of experimental group (boys)
Table 4.5.1: Relationship between Post-Test Mean Scores and Attitude Mean Scores of
Experimental Group (Boys)
Category

∑X / ∑Y

r

Posttest
2294
(Experimental/Boys)
0.676195
Attitude Scale

10158

(Experimental/Boys)

Table 4.5.1 depicts relationship between posttest mean score of experimental group boys
and the attitude mean score experimental group boys. The mean score of experimental
group (boys) on posttest is 2294 and the mean score of experimental group (boys) on
attitude scale is 10158. The value of r is 0.676195. Therefore the hypothesis, “There is no
relationship between posttest mean scores and the attitude mean score (experimental
/boys)” is rejected. The value of r shows that there is high relationship between mean
score of boys’ experimental group on post test and mean score of experimental group
(boys) on attitude scale.
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Null Hypothesis – 4.5.2: There is no relationship between posttest mean scores and the
attitude mean scores of control group (boys)
Table 4.5.2: Relationship between Post-Test Mean Scores and Attitude Mean Scores of
Control Group (Boys)

Category

∑X / ∑Y

r

Posttest
1882
(Control/Boys)
0.592272
Attitude Scale
7898
(Control/Boys)

Table 4.5.2 depicts relationship between posttest mean score of boys’ control group and
the attitude mean score of control group (boys). The mean score of control group (boys)
on post-test is 1882 and the mean score of boys’ control group on attitude scale is 7898.
The value of r is 0.592272. Therefore the hypothesis, “There is no relationship between
posttest mean scores and the attitude mean score (control /boys)” is partially rejected. The
value of r shows that there is moderate relationship between mean scores of control group
(boys) on posttest and the mean scores of control group (boys) on attitude scale.
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Null Hypothesis – 4.5.3: There is no relationship between posttest mean scores and the
attitude mean scores of experimental group (girls)
Table 4.5.3: Relationship between Post-Test Mean Scores and Attitude Mean Scores of
Experimental Group (Girls)

Category

∑X / ∑Y

r

Posttest (Experimental
2554
/girls)
0.672466
Attitude Scale
10115
(Experimental /girls)

Table 4.5.3 depicts relationship between posttest girls’ (experimental group) mean score
of experimental group (girls) on attitude scale. The mean score of experimental group
(girls) on posttest is 2554 and the mean score of experimental group (girls) on attitude
scale is 10115. The value of r is 0.672466. Therefore the hypothesis, “There is no
relationship between posttest mean scores and the attitude mean score (experimental /
girls)” is rejected. The value of r shows that there is high relationship between mean
scores of experimental group (girls) on post-test and the mean scores of experimental
group (girls) on attitude scale.
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Null Hypothesis – 4.5.4: There is no relationship between posttest mean scores and the
attitude mean score control group (girls)
Table 4.5.4: Relationship between Post-Test Mean Scores and Attitude Mean Scores of
Control Group (Girls)
Category

∑X / ∑Y

r

Posttest
2063
(Control /girls)
0.583163
Attitude Scale

8029

(Control /girls)

Table 4.5.4 depicts relationship between posttest mean score of control group (girls) and
attitude mean score of control group (girls). The mean score of girls’ control group is
1882 and the mean score of girls’ control group on attitude scale is 7898. The value of r
is 0.592272. Therefore the hypothesis, “There is no relationship between posttest mean
scores and the attitude mean score (control / girls)” is partially rejected. The value of r
shows that there is moderate relationship between mean scores of control group (girls) on
posttest and the mean scores of control group (girls) on attitude scale.

221

Null Hypothesis – 4.5.5: There is no relationship between posttest mean scores and the
attitude mean score of experimental and control group (boys)
Table 4.5.5: Relationship between Post-Test Mean Scores and Attitude Mean Scores of
Experimental and Control Group (Boys)
Category

∑X / ∑Y

r

Posttest
4176
Exp: and Control group (boys)
0.556951
Attitude Scale
18056
Exp: and Control group (boys)

Table 4.5.5 depicts relationship between posttest mean score of boys (control and
experimental) and the mean score of boys (control and experimental) groups. The mean
score of boys (experimental and control) on posttest is 4176 and the mean score of boys
(experimental and control) on attitude scale is 18056. The value of r is 0.556951.
Therefore the hypothesis, “There is no relationship between posttest mean scores and the
attitude mean score (boys /experimental and control)” is partially rejected. The value of r
shows that there is moderate relationship between mean score of boys (experimental and
control) on post-test and mean score of scores of boys (experimental and control) on
attitude scale.
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Null Hypothesis – 4.5.6: There is no relationship between posttest mean scores and the
attitude mean score experimental and control group (girls)
Table 4.5.6: Relationship between Post Test Mean Scores and Attitude Mean Scores of
Experimental and Control Group (Girls)
Category

∑X / ∑Y

r

Posttest
4617
Exp: and control group (girls)
0.584111
Attitude Scale
18144
Exp: and control group (girls)

Table 4.5.6 depicts relationship between posttest mean score of girls (control and
experimental) and the mean score of girls (experimental and control). The mean score of
girls (experimental and control) on posttest is 4617 and the mean score of girls
(experimental and control) on attitude scale is 18144. The value of r is 0.584111.
Therefore the hypothesis, “There is no relationship between posttest mean scores and the
attitude mean score (girls /experimental and control)” is partially rejected. The value of r
shows that there is moderate relationship between mean scores girls’ (experimental and
control) groups on post test and the mean scores of girls (experimental and control) on
attitude scale.
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Null Hypothesis – 4.5.7: There is no relationship between posttest mean scores and the
attitude mean scores of experimental group (boys and girls)
Table 4.5.7: Relationship between Post Test Mean Scores and Attitude Mean Scores of
Experimental Group (Boys and Girls)
Category

∑X / ∑Y

r

Posttest
4848
Exp: group (boys and girls)
0.676195
Attitude Scale
20273
Exp: group (boys and girls)

Table 4.5.7 depicts relationship between posttest mean score of experimental group (boys
and girls) and the attitude mean score of experimental group (boys and girls). The mean
score of experimental group (boys and girls) on posttest is 4848 and the mean score of
experimental group (boys and girls) on attitude scale is 20273. The value of r is
0.676195. Therefore the hypothesis, “There is no relationship between posttest mean
scores and the attitude mean score (experimental / boys and girls)” is rejected. The value
of r shows a high correlation between mean scores of (boys and girls) experimental group
on posttest and the mean scores of (boys and girls) experimental group on attitude scale.

224

Null Hypothesis – 4.5.8: There is no relationship between posttest mean scores and the
attitude mean scores of control group (boys and girls)
Table 4.5.8: Relationship between Post Test Mean Scores and Attitude Mean Scores of
Control Group (Boys and Girls)

Category

∑X / ∑Y

r

Posttest
3945
Control group (boys and girls)
0.585982
Attitude Scale
15927
Control group (boys and girls)

Table 4.5.8 depicts relationship between posttest mean score of control group (boys and
girls) and the attitude mean score of control group (boys and girls). The mean score of
control group (boys and girls) on posttest is 3945 and the mean score of control group
(boys and girls) on attitude scale is 15927. The value of r is 0.585982. Therefore the
hypothesis, “There is no relationship between posttest mean scores and the attitude mean
score (control / boys and girls)” is partially rejected. The value of r shows that there is
moderate relationship between mean score of (boys and girls) control group on post-test
and mean scores of (boys and girls) control group on attitude scale.
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CHAPTER 5
SUMMARY, FINDINGS, CONCLUSIONS AND
RECOMMENDATIONS
This research was designed to study effectiveness of Dimensions of Learning
model for science teaching at elementary level. It was an experimental study based on
pretest posttest equivalent group design. The population of the study was comprised of all
the students (boys and girls) of 7th class studying at elementary level in district
Abbottabad. Sample of the study was comprised of 240 students (120 each from both
genders). One hundred and twenty students for first sample were selected randomly from
7th grade of two male schools of Abbottabad while one hundred and twenty as 2nd
sample from 7th class of two female schools of district abbottabad respectively. On the
bases of results obtained through pre test, both the samples were divided into two equal
groups. One served as control while the other as experimental group. The researcher,
under the guidance of supervisor, after thorough and comprehensive review of test
construction techniques, developed pre-test, a post-test and an attitude scale. For this
purpose, he also took help from science teachers, subject specialists and experts of
relevant field. After group formation, both experimental and control groups were taught
by Dimensions of Learning model and prevailing Rote Learning model respectively.
After completion of one hundred and twenty days teaching, post test and the attitude
scale were administered to the whole sample of study. Then data was collected and
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analyzed. In the light of analysis, following findings and conclusions were drawn, that
lead to make some recommendations which are given at the end.
Findings related to Pretest
1. No significant difference was found between achievement scores of boys
(experimental group) and boys (control group) on pre test, as measured value of t
(0.29) came lesser than its table value (1.96) and p>0.05 (Ho 4.1.1 accepted/Table
4.1.1).
2.

No significant difference was found between achievement scores of girls
(experimental group) and girls (control group) on pre test, as measured value of t
(0.04) was lesser than its table value (1.96) and p>0.05 (Ho 4.1.2 accepted/Table
4.1.2).

3. No significant difference was found between achievement scores of boys
(experimental group) and girls (experimental group) on pre test, as measured value of
t (0.04) came lesser than the table value (1.96) and p>0.05 (Ho 4.1.3 accepted/Table
4.1.3).
4. A significant difference was found between achievement scores of control group
(boys) and control group (girls) on pre test, as measured value of t (4.00) was greater
than the table value (1.96) and p<0.05 (Ho 4.1.4 rejected/Table 4.1.4).
5. A significant difference was found between achievement scores of experimental
group (boys) and control group (girls) on pre test, as measured value of t (3.70) was
more than the table value (1.96) and p<0.05 (Ho 4.1.5 rejected/Table 4.1.5).
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6. A significant difference was found between achievement scores of boys (control
group) and girls (experimental group) on pre test, as measured value of t (4.27) was
more than the table value (1.96) and p<0.05 (Ho 4.1.6 rejected/Table 4.1.6).
7. A significant difference was found between achievement scores of boys (exp: and
cont :) and girls (exp: and cont :) on pre test, as measured value of t (5.60) was
greater than the table value (1.96) and p<0.05 (Ho 4.1.7 rejected/Table 4.1.7).
8. No significant difference was found between achievement scores of boys and girls
(experimental group) and boys and girls (control group) on pre test, as measured
value of t (0.17) was lesser than its table value (1.96) and p>0.05 (Ho 4.1.8
accepted/Table 4.1.8).
9. A significant difference was found between achievement scores of all the four groups
on pre test, as the measured value of F (10.53) was greater than its critical value
(2.65)and p<0.05 (Ho 4.1.9 rejected/Table 4.1.9).
10. A significant difference was found between achievement scores of boys (exp: and
Cont:), boys (exp:) and girls (control), boys (control) and girls (experimental),
however no significant difference was found between achievement scores of
experimental group (boys and girls) and control group (boys and girls) on pre test
(Ho 4.1.10 partially rejected/Table 4.1.10).
Findings related to Posttest
11. A significant difference was found between achievement scores of boys
(experimental group) and boys (control group) on post test, as measured value of t
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(17.57) was greater than the table value (1.96) and p<0.05 (Ho 4.2.1 rejected/Table
4.2.1).
12. A significant difference was found between achievement scores of girls
(experimental group) and girls (control group) on post test, as measured value of t
(27.26) was greater than the table value (1.96) and p<0.05 (Ho 4.2.2 rejected/Table
4.2.2).
13. A significant difference was found between achievement scores of boys
(experimental group) and girls (experimental group) on post test, as the measured
value of t (12.00) was greater than the table value (1.96) and p<0.05 (Ho 4.2.3
rejected/Table 4.2.3).
14. A significant difference was found between achievement scores of boys (control)
and girls (control) on post test, as measured value of t (8.99) was greater than the
table value (1.96) and p<0.05 (Ho 4.2.4 rejected/Table 4.2.4).
15. A significant difference was found between achievement scores of boys
(experimental group) and girls (control group) on post test, as measured value of t
(9.90) was greater than the table value (1.96) and p<0.05 (Ho 4.2.5 rejected/Table
4.2.5).
16. A significant difference was found between achievement scores of boys (control
group) and girls (experimental group) on post test, as measured value of t (4.27)
was greater than the table value (1.96) and p<0.05 (Ho 4.2.6 rejected/Table 4.2.6).
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17. A significant difference was found between achievement scores of boys (exp: and
cont :) and girls (exp: and cont :) on post test, as measured value of t (6.71) was
greater than the table value (1.96) and p<0.05 (Ho 4.2.7 rejected/Table 4.2.7).
18. A significant difference was found between achievement of experimental group
(boys and girls) and control group (boys and girls) on post test, as measured value
of t (21.84) was greater than the table value (1.96) and p<0.05 (Ho 4.2.8
rejected/Table 4.2.8).
19. A significant difference was found between achievement scores of all the four
groups on post test, as measured value of F (387.47) was greater than its critical
value (2.65) and p<0.05 (Ho 4.2.9 rejected/Table 4.2.9).
20. A significant difference was found between the achievement scores of all pairs of
groups i.e. boys (experimental) and boys (control), boys (experimental) and girls
(experimental), boys (experimental) and girls (control), boys (control) and girls
(experimental) and boys (control) and girls (control)(Ho 4.2.10 rejected/Table
4.2.10).
Findings related to Pretest Posttest comparison
21. A significant difference was found between achievement scores of boys
(experimental group) on pre-test and post-test, as measured value of t (29.06) was
greater than the table value (1.96) and p<0.05 (Ho 4.3.1 rejected/Table 4.3.1).
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22. A significant difference was found between achievement scores of boys (control
group) on pretest and posttest, as measured value of t (15.84) was greater than the
table value (1.96) and p<0.05 (Ho 4.3.2 rejected/Table 4.3.2),
23. A significant difference was found between achievement scores of girls
(experimental group) on pretest and posttest, as measured value of t (45.29) was
greater than the table value (1.96) and p<0.05 (Ho 4.3.3 rejected/Table 4.3.3).
24. A significant difference was found between achievement scores of girls (control
group) on pretest and posttest, as measured value of t (18.15) was greater than the
table value (1.96) and p<0.05 (Ho 4.3.4 rejected/Table 4.3.4).
25. A significant difference was found between achievement scores of boys
(experimental and control group) on pretest and post test, as measured value of t
(22.38) is greater than the table value (1.96) and p<0.05 (Ho 4.3.5 rejected/Table
4.3.5).
26. A significant difference was found between achievement scores of girls
(experimental and control group) on pre test and post test, as measured value of t
(25.17) was greater than the table value (1.96) and p<0.05 (Ho 4.3.6 rejected/Table
4.3.6).
27. A significant difference was found between achievement scores of experimental
group (boys and girls) on pre test and post test, as measured value of t (40.60) was
greater than the p value (1.96) and p<0.05 (Ho 4.3.7 rejected/Table 4.3.7).
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28. A significant difference was found between achievement scores of control group
(boys and girls) on pre test and post test, as measured value of t (21.02) is greater
than its table value (1.96) and p<0.05 (Ho 4.3.8 rejected /Table 4.3.8).
29. A significant difference was found between achievement scores of all the four
groups on pretest and posttest, as measured value of F (806.76) was greater than its
critical value (2.65) and p<0.05 (Ho 4.3.9 rejected/Table 4.3.9).
30. A significant difference was found between achievement scores of pre exp: (boys
and girls) and post exp: (boys and girls), pre exp: (boys and control) and post cont:
(boys and girls). Similarly this difference is significant for pre cont: (boys and girls)
and post exp: (boys and girls), pre cont: (boys and girls) and post cont: (boys and
girls), post exp: (boys and girls) and post cont: (boys and girls). However no
significant difference was found between achievement scores of pre exp: (boys and
girls) and pre cont: (boys and girls) (Ho 4.3.10 partially rejected/Table 4.3.10).
Findings related to Attitude scale
31. A significant difference was found between achievement scores of boys
(experimental group) and boys (control group) on attitude scale, as measured value
of t (75.35) was greater than the table value (1.96) and p<0.05

(Ho 4.4.1

rejected/Table 4.4.1).
32. A significant difference was found between achievement scores of girls
(experimental group) and girls (control group) on attitude scale, as measured value
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of t (50.32) was greater than the table value (1.96) and p<0.05 (Ho 4.4.2
rejected/Table 4.4.2).
33. No significant difference was found between achievement scores of boys
(experimental group) and girls (experimental group) on attitude scale, as the
measured value of t (1.35) is less than its table value (1.96) and p>0.05 (Ho 4.4.3
accepted/Table 4.4.3).
34. A significant difference was found between achievement scores of boys (control)
and girls (control) on attitude scale, as measured value of t (3.29) is greater than the
table value (1.96) and p<0.05 (Ho 4.4.4 rejected/Table 4.4.4).
35. A significant difference was found between achievement scores of boys
(experimental group) and girls (control group) on attitude scale, as the measured
value of t (53.77) was greater than its table value (1.96) and p<0.05 (Ho 4.4.5
rejected/Table 4.4.5).
36. A significant difference was found between achievement scores of boys (control
group) and girls (experimental group) on attitude scale, as measured value of t
(68.42) was greater than its table value (1.96) and p<0.05 (Ho 4.4.6 rejected/Table
4.4.6).
37. No significant difference was found between achievement scores of boys (exp: and
cont:) and girls (exp: and cont:) on attitude scale, as measured value of t (0.31) was
lesser than its table value (1.96) and p>0.05 (Ho 4.4.7 accepted/Table 4.4.7).
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38. A significant difference was found between achievement scores of experimental
group (boys and girls) and control group (boys and girls) on attitude scale, as the
measured value of t (82.79) was greater than its table value (1.96) and p<0.05 (Ho
4.4.8 rejected/Table 4.4.8).
39. A significant difference was found between achievement scores of all the four
groups on attitude scale, as measured value of F (2.410E3) was greater than its
critical value (2.65) and p<0.05 (Ho 4.4.9 rejected/Table 4.4.9).
40. A significant difference was found between achievement scores of all the pairs of
groups except one pair i.e. experimental boys and control boys which has no
statistically significant difference between their achievement scores (Ho4.4.10
partially rejected/Table 4.4.10).
Findings related to Post test and Attitude score relationship
41. A high relationship was found between post test mean scores and attitude mean
scores of experimental group (boys), as the calculated value of r (0.68) is relatively
high (Ho 4.5.1 rejected/Table 4.5.1).
42. A moderate relationship was found between post test mean scores and attitude mean
scores of control group (boys), as the calculated value of r (0.6) is relatively
moderate (Ho 4.5.2 partially rejected/Table 4.5.2).
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43. A high relationship was found between post test mean scores and attitude mean
scores of experimental group (girls), as the calculated value of r (0.67) is relatively
high (Ho 4.5.3 rejected/Table 4.5.3).
44. A moderate relationship was found between post test mean scores and attitude mean
scores of control group (girls), as the calculated value of r (0.58) is relatively
moderate (Ho 4.5.4 partially rejected/Table 4.5.4).
45. A moderate relationship was found between post test mean scores and attitude mean
scores of boys (exp: and cont :), as calculated value of r (0.56) is relatively moderate
(Ho 4.5.5 partially rejected/Table 4.5.5).
46. A moderate relationship was found between post test mean scores and attitude mean
scores of girls (exp: and control), as measured value of r (0.58) is relatively moderate
(Ho 4.5.6 partially rejected/Table 4.5.6).
47. A high relationship was found between post test mean scores and attitude mean
scores of experimental group (boys and girls), as measured value of r (0.67) is
relatively high (Ho 4.5.7 rejected/Table 4.5.7).
48. A moderate relationship was found between post test mean scores and attitude mean
scores of control group (boys and girls), as the calculated value of r (0.58) is
relatively moderate (Ho 4.5.8 partially rejected/Table 4.5.8).
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CONCLUSIONS
Following conclusions were drawn on the basis of findings.
a. New approaches like dimensions of learning model have a positive effect on
students’ academic achievement. As compared to traditional rote learning model,
dimension of learning model played more positive role in enhancing students’
achievement in the subject of science at elementary level.
b.

Comparison between students’ mean scores of experimental and control groups
showed that dimension of learning model produced better results, which reflected
that this method of science teaching is more effective in uplifting students’ level of
understanding.

c.

Dimension of Learning Model was more effective in developing and strengthening
students’ attitude towards science.

d.

Results of the study reflected that there exist high correlation between academic
achievements and attitude scores of students who were taught by Dimensions of
Learning Model.

e.

Dimensions of Learning Model seems to be reasonable to link students’ improved
academic achievement with improvement in their attitude towards science.
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RECOMMENDATIONS
On the basis of findings and conclusions, following recommendations were made.
a. In order to curb rote learning, new approaches and methodologies should be
introduced for teaching science at elementary level. This can develop students’
cognitive level but also enhance their sense of understanding.
b. Findings of this study reflected that we should opt new innovative skills. Today is
the era of science and technology, and we can keep ourselves alive only if we are
able to compete the world. This can only be possible if we abreast our new
generation with modern scientific and technological knowledge and skills.
c. This study proved that Dimensions of Learning Model is more effective mode of
instruction for teaching science as compared to traditional method of teaching.
This model should be applied to other subjects as well as other levels of
education. Therefore the teachers of science and other subjects should apply
Dimensions of Learning Model in order to improve students’ academic
achievements.
d. Dimensions of Learning Model is a new technique in classroom setting, so school
teachers should be provided training in this respect.
e. The results of this study are insufficient to decide about the maximum use of
Dimensions of Learning Model in classroom setting. Thus a series of studies on
Dimensions of Learning Model in different situations and at different levels
should be conducted.
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f. This study is carried out only to examine effect of Dimensions of Learning Model
on students’ academic achievement and their attitude towards science, further
studies be conducted to investigate the effectiveness of this model for other
dependable variables such as self concept, social skills, students’ intangible and
ingenious potentials and academic learning etc.
g. This study was conducted only on public schools’ students, there is need to
conduct same study on private schools’ students also to check the effect of
Dimensions of Learning Model on their learning achievements.
h. There is need to transform present textbooks in accordance with Dimensions of
Learning Model because the traditional textbooks do not meet the criteria of
students’ self satisfaction and their understanding level.
i. Availability of sufficient resources and professional competence are the pre
requisite for

the implementation of Dimensions of Learning Model, so

government should allocate handful amount in ADP for the uplift of education
sector specifically for the training and continues professional development of
school teachers.
j. This study can be seen as an investigative study and offers support that the new
approaches like Dimensions of Learning Model has substantial value for teaching
science at elementary level.
k. Being an effective instructional approach, dimensions of learning model should
be included as an essential part in every teacher training programme especially for
those who teach science.
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l. Prospective as well as working science teachers must be made aware with new
approaches for which respective authority may arrange different training
programmes from time to time in order to abreast science teachers with new
scientific methods and techniques.
m. As for as research and development is concerned, less attempts has been made in
the area of dimensions of learning model, it is thus suggested that more research
would be carried out in this regard.
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Appendix-1
TABLE OF SPECIFICATION FOR PRE TEST/ POST TEST
Learning Outcomes
S.No

Chapter/Topic
Know:

Compr:

Appl:

Ana:

Synth:

Eva:

Total

1

Char: of living things

02

01

01

01

_

_

05

2

Cells

04

04

_

_

_

_

08

3

Structure of living
things

03

01

01

_

01

_

06

4

Environment

_

_

02

01

_

01

04

5

Pollution

01

_

_

_

_

_

01

6

Mass and volume

02

01

01

_

_

_

04

7

Matter and its
properties

03

04

01

01

_

_

09

8

Atom and its structure

03

02

01

_

01

_

07

9

Solution

03

_

_

01

_

_

04

10

Force,work and
machines

03

01

01

_

01

_

06

11

Atmospheric pressure

01

01

_

01

_

_

03

12

Energy,temperature and
heat

04

01

_

_

_

01

06

13

Light

01

_

_

01

_

_

02

14

Sound

01

_

02

_

_

_

03

15

Electricity and
magnetism

01

_

_

_

_

_

01

16

The earth

_

_

01

_

_

_

01

32

16

11

06

03

02

70

Total
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Appendix-2
PRE-TEST
SUBJECT: G.SCIENCE

CLASS: 7th

TIME: 2 Hrs

MARKS: 100

STUDENT’NAME: __________________

F/NAME: _________________

ROLL NO: ________

Q.NO1

Q.NO2

Q.NO3

Q.NO4

Q.NO5

Q.NO6

Q.NO7

TOTAL
MARKS

10

10

10

10

10

20

30

100

Q.NO 1 Tick ‘T’ for true and ‘F’ for false statement

(1x10)

i)

Plants get ready made food.

T/F

ii)

Animal cell has a large vacuole in the center.

T/F

iii)

Amoeba is a unicellular animal.

T/F

iv)

The component elements in a compound are present in a fixed ratio.

T/F

v)

Nucleus of an atom contains protons and neutrons.

T/F

vi)

Solubility of a solute changes from solvent to solvent.

T/F

vii)

The length, width, and height of a cube are equal.

T/F

viii)

When a ray of light passes from air to water, it bends towards the normal. T/F

ix)

An object falls towards the earth due to gravity.
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T/F

x)

Energy possessed by a body due to its position is called kinetic energy.

T/F

Q.NO 2 Match column ‘B’ with ‘A’ and write your answers in column ‘C’ (1x10)
COLUMN A

COLUMN B

COLUMN C

1.cell wall

a. C

i.___________

2.centrosome

b. meter

ii.___________

3.basic unit of life

c. food preparation

iii.__________

4.chlorophyll

d. source of energy

iv.__________

5.cobalt

e. Co

v.___________

6.carbon

f. plant cell

vi.__________

7.vinegar

g. Cl

vii.__________

8.length

h. animal cell

viii.__________

9.Sun

i. acetic acid

ix.___________

10.force per unit
area

j. pressure

x.____________

k. cell

Q.NO 3 Choose the correct option and insert your answer (A, B, C or D) in the box given
against each statement.
i)

Leaf of a plant is:
A. a system

ii)

(1x10)

B. a tissue

C. an organ

D. a shoot

In which tissue of a plant is food prepared?
A. vascular tissue B. muscular tissue C. root tissue D. photosynthetic

tissue
iii)

Most of the water pollution is caused by:
A. animals

B. trees

C. soil

255

D. people

iv)

Which of the following substances is an element?
A. common salt

v)

B. water

C. sugar

D. potassium nitrate.

C. pressure

D. energy

Metals are conductors:
B. good

C. bad

D. none of these

Heat from the Sun reaches to the earth by:
A. conduction

x)

B .sand

B. power

A. semi
ix)

D. oxygen

The push or pull exerted by an agent on a body is called:
A. force

viii)

C. smoke

Which one is insoluble in water?
A. sodium chloride

vii)

D. ice cream

It is an example of a compound?
A. air B. carbon dioxide

vi)

C. carbon

B. convection

C. radiation

B. Newton

C. volt

D. all of these

Unit of force is:
A. joule

Q.NO 4 Fill in the blanks.

D. ampere

(1x10)

i)

All living things take in _______________ gas during respiration.

ii)

The part which controls all activities of a cell is called _____________.

iii)

The green substance in plant cell is called _________________.

iv)

The building unit of living organism is called __________________.

v)

Mass of a proton is equal to the mass of _____________ atom.
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vi)

The solution containing maximum amount of solute at a particular temperature is
called __________________.

vii)

An atom is electrically __________________.

viii)

The basic unit of mass is _______________.

ix)

Copper is a _______________ resistance metal.

x)

Sound travels faster in solids than _______________.

Q.NO 5 Rewrite the statements after correcting the underlined words.
i) Skull protects the heart.
_________________________________________________
ii) Consumers break down dead animals and plants.
___________________________________________________
iii) Organisms made up of one cell are called multicellular organisms.
___________________________________________________
iv) Water, air and light are biotic factors of ecosystem.
__________________________________________________
v) Rusting of iron is an example of physical change
___________________________________________________
vi) Protons revolve around the nucleus of an atom.
___________________________________________________
vii)Action and reaction forces both act on the same body.
___________________________________________________
viii)The greater the amplitude of a sound, the softer is the sound.
___________________________________________________
ix) Music causes deafness.
___________________________________________________
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(1x10)

x) Solar eclipse occurs more frequently than lunar eclipse.
Q.NO 6 Give ‘one word’ or ‘one sentence’ answer to the following questions. (2x10)
i)

Do plants move from one place to another?
___________________________________________________

ii) Name two main systems of a plant.
__________________________________________________
iii) Write in correct order.
Organ-

Cells-

Organism-

Tissue-

System

___________________________________________________
iv) Name components of Sugar molecule.
___________________________________________________
v) What is the ratio between hydrogen and oxygen in water molecule?
___________________________________________________
vi) Name the metal found in liquid form.
___________________________________________________
vii) What is the body temperature of a healthy man?
___________________________________________________
viii) What colors does a white shirt reflect?
__________________________________________________
ix) What kind of lever the scissor is?
___________________________________________________
x) Name the instrument used to measure atmospheric pressure.
___________________________________________________
Q.NO 7 Give short answers to the following questions.
i) Write three differences between animals and plants.
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(3x10)

Animals

ii)

Plants

i)

i)

ii)

ii)

iii)

iii)

Why are green plants called producers?
___________________________________________________
___________________________________________________
___________________________________________________

iii)

Why is light important for plants?
___________________________________________________
___________________________________________________
___________________________________________________

iv)

v)

Write three differences between mixture and compound.
Mixture
Compound
i)

i)

ii)

ii)

iii)

iii)
Differentiate between saturated and unsaturated solution.
Saturated solution

Unsaturated solution

vi)
Name fundamental particles of an atom, mention their charges and position in the
atom.
__________________________________________________
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___________________________________________________
___________________________________________________
vii)

Find the volume of a cuboid having length 8cm, width 4cm, and height 2cm.

viii)
Draw figure of a scissor and locate position of load (L), fulcrum (F), and the
effort (E).

ix)

How does atmospheric pressure help you to fill a fountain pen with ink?
___________________________________________________
___________________________________________________
___________________________________________________

x)

Why clothes dry faster on a windy day?
___________________________________________________
__________________________________________________
__________________________________________________
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Appendix-4
KEY OF PRETEST
Q No 1
i.F ii.F iii.T iv.T v.T vi.T vii.T viii.T ix.T x.F
Q No 2
i.f ii.h iii.k iv.c v.e vi.a vii.i viii.b ix.d x.j
Q No 3
i.C ii.D iii.D iv.C v.B vi.B vii.A viii.B ix.C x.B
Q No 4
i.oxygen
ii.nucleus
iii.chlorophyll
iv.cell
v.hydrogen
vi.saturated solution
vii.neutral
viii.kilogram
ix.less
x.air
Q No 5
i.brain
ii.Decomposers
iii.unicellular
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iv.abiotic
v.chemical
vi.Electrons
vii.different bodies
viii.lesser
ix.Noise
x.less
Q No 6
i. No, plants do not move from one place to another.
ii.Root system, Shoot system.
iii.Cells-Tissue-Organ-System-Organism
iv.Carbon, Hydrogen, Oxygen
v. 2:1
vi.Mercury
vii.37C/98.6F
viii.A white shirt reflects all the colours
ix.Scissor is a lever of Ist kind
x.Barometer
Q No 7 According to the content material given in the textbook.
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Appendix-5
POST-TEST
CLASS: 7th
MARKS: 100
F/NAME:

SUBJECT: G.SCIENCE
TIME: 2 Hrs
STUDENT’S NAME: __________________
_________________
ROLL NO: ________

Q.NO1

Q.NO2

Q.NO3

Q.NO4

Q.NO5

Q.NO6

Q.NO7

TOTAL
MARKS

10

10

10

10

10

20

30

100

Q.NO 1 Tick ‘T’ for true and ‘F’ for false statement

(1x10)

i)

The length, width, and height of a cube are equal.

T/F

ii)

Amoeba is a unicellular animal.

T/F

iii)

An object falls towards the earth due to gravity.

T/F

iv)

Solubility of a solute changes from solvent to solvent.

T/F

v)

Plants get ready made food.

T/F

vi)

The component elements in a compound are present in a fixed ratio.

T/F

vii)

When a ray of light passes from air to water, it bends towards the normal. T/F

viii)

Nucleus of an atom contains protons and neutrons.

T/F

ix)

Energy possessed by a body due to its position is called kinetic energy.

T/F

x)

Animal cell has a large vacuole in the center.

T/F

Q.NO 2 Match column ‘B’ with ‘A’ and write your answers in column ‘C’ (1x10)
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COLUMN A
1.Sun
2.carbon
3.basic unit of life
4.force per unit area
5.centrosome
6.chlorophyll
7.cobalt
8.vinegar
9.cell wall
10.length

COLUMN B
a. C
b. meter
c. food preparation
d. source of energy
e. Co
f. plant cell
g. Cl
h. animal cell
i. acetic acid
j. pressure
k. cell

COLUMN C
i.___________
ii.___________
iii.__________
iv.__________
v.___________
vi.__________
vii.__________
viii.__________
ix.___________
x.____________

Q.NO
3
Choose
the

correct option and insert your answer (A, B, C or D) in the box given against
each statement.
i)

The push or pull exerted by an agent on a body is called:
A. force

ii)

B. power

B. trees

C. soil

D. people

B. Newton

C. volt

D. ampere

It is an example of a compound?
A. air B. carbon dioxide

v)

D. energy

Unit of force is:
A. joule

iv)

C. pressure

Most of the water pollution is caused by:
A. animals

iii)

(1x10)

C. smoke

D. oxygen

In which tissue of a plant is food prepared?

A. vascular tissue B. muscular tissue C. root tissue D. photosynthetic
tissue
vi)
Metals are conductors:
A. semi

B. good

C. bad
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D. none of these

vii)

Which one is insoluble in water?
A. sodium chloride

viii)

C. sugar

D. potassium nitrate.

Leaf of a plant is:
A. a system

ix)

B .sand

B. a tissue

C. an organ

D. a shoot

Heat from the Sun reaches to the earth by:
A. conduction

B. convection

C. radiation

D. all of

these
x)

Which of the following substances is an element?
A. common salt

B. water

Q.NO 4 Fill in the blanks.

C. carbon

D. ice cream

(1x10)

i)

The basic unit of mass is _______________.

ii)

Mass of a proton is equal to the mass of _____________ atom.

iii)

The part which controls all activities of a cell is called _____________.

iv)

The green substance in plant cell is called _________________.

v)

Sound travels faster in solids than _______________.

vi)

An atom is electrically __________________.

vii)

The building unit of living organism is called __________________.

viii)

The solution containing maximum amount of solute at a particular temperature is
called __________________.

ix)

All living things take in _______________ gas during respiration.

x)

Copper is a _______________ resistance metal.

Q.NO 5 Rewrite the statements after correcting the underlined words.
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(1x10)

i)

Rusting of iron is an example of physical change
___________________________________________________

ii)

Solar eclipse occurs more frequently than lunar eclipse.
___________________________________________________

iii)

Organisms made up of one cell are called multicellular organisms.
___________________________________________________

iv)

Consumers break down dead animals and plants.
___________________________________________________

v)

Protons revolve around the nucleus of an atom.
___________________________________________________

vi)

Skull protects the heart.

__________________________________________________
vii)

Water, air and light are biotic factors of ecosystem.
___________________________________________________

viii)

The greater the amplitude of a sound, the softer is the sound.

___________________________________________________
ix)

Music causes deafness.

___________________________________________________
x)

Action and reaction forces both act on the same body.

___________________________________________________
Q.NO 6 Give ‘one word’ or ‘one sentence’ answer to the following questions. (2x10)
i)

Name the metal found in liquid form.
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______________________________________________
ii)

Write in correct order.
OrganCells-

Organism-

Tissue-

System

___________________________________________________
iii)

Do plants move from one place to another?
___________________________________________________
iv)
What kind of lever the scissor is?
___________________________________________________
v)

Name two main systems of a plant.

vi)

___________________________________________________
What is the ratio between hydrogen and oxygen in water molecule?

vii)

___________________________________________________
What is the body temperature of a healthy man?

___________________________________________________
viii) Name the instrument used to measure atmospheric pressure.
___________________________________________________
ix)
Name components of Sugar molecule.
___________________________________________________
x)What colours does a white shirt reflect?
___________________________________________________
Q.NO 7 Give short answers to the following questions.
i)

(3x10)

Why clothes dry faster on a windy day?
___________________________________________________
___________________________________________________
___________________________________________________

ii)

Why is light important for plants?
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___________________________________________________
___________________________________________________
iii)

___________________________________________________
Find the volume of a cuboid having length 8cm, width 4cm, and height 2cm.

iv)

Write three differences between animals and plants.
Animals

v)

Plants

i)

i)

ii)

ii)

iii)

iii)

Why are green plants called producers?
___________________________________________________
___________________________________________________
___________________________________________________

vi)

Write three differences between mixture and compound.
Mixture

Compound

i)

i)

ii)

ii)

iii)

iii)
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vii)

Differentiate between saturated and unsaturated solution.
Saturated solution

Unsaturated solution

viii)

Draw figure of a scissor and locate position of load (L), fulcrum (F), and the
effort (E).

ix)

How does atmospheric pressure help you to fill a fountain pen with ink?
___________________________________________________
___________________________________________________
___________________________________________________

x)

Name fundamental particles of an atom, mention their charges and position in the
atom.
___________________________________________________
___________________________________________________
___________________________________________________
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Appendix-7
KEY OF POST TEST
Q No 1
i.T ii.T iii.T iv.T v.F vi.T vii.T viii.T ix.F x.F
Q No 2
i.d ii.a iii.k iv.j v.h vi.c vii.e viii.i ix.f x.b
Q No 3
i.A ii.D iii.B iv.B v.D vi.B vii.B viii.C ix.C x.C
Q No 4
i.kilogram
ii.hydrogen
iii.nucleus
iv.chlorophyll
v.air
vi.neutral
vii.cell
viii.saturated solution
ix.oxygen
x.less
Q No 5
i.chemical
ii.less
iii.unicellular
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iv.Decomposers
v.Electrons
vi.brain
vii.abiotic/physical
viii.lesser
ix.Noise
x.different bodies
Q No 6
i. Mercurey
ii. Cells-Tissue-Organ-System-Organism
iii. No, plants do not move from one place to another.
iv. Scissor is a lever of Ist kind
v. Root system, Shoot system.
vi. 2:1
vii.37C/98.6F
viii. Barometer
ix. Carbon, Hydrogen, Oxygen
x. A white shirt reflects all the colours
Q No 7 According to the content material given in the textbook.
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Appendix-8
Attitude Scale
Name; _____________ F/Name; _______________
Class; ___________

Attitude
Constructs
Science in school

Items
Science is one of the most interesting
school subjects
I like science more than any other
school subjects
I always enjoy to attend science class
We learn interesting things in science
period.
Subject of science motivates us for
schooling.
It assists and guides us to understand
other subjects too.

Self-concept in
science.

Practical work in
science.

I enjoy sharing science knowledge
with others.
Science is one of my favourite
subjects.
Science has increased my sense of
curiosity.
Science has increased my appreciation
towards nature.
It does not scare me.
I learn science quickly.
I obtain good marks in science.
I like practical work in science.
. Doing science experiments is a fun
I enjoy doing science experiments by
myself.
We can learn science better through
experiments.
When I am working in science lab, I
feel I am doing something important
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SA A UD

DA

SDA

Science outside of
school.

Future participation
in science.

Importance of
science and
technology

I take more interest in practical work
than theory.
Learning science help me understand
situations in everyday life.
After school hours, I would like to join
a science club.
At home, I like watching science
programmes on TV
I like to visit science museum
I like reading science magazines and
books.
I would like to take part in science
activities outside the school.
I think the science I learn at school
will improve my career chances.
I would like to study more science in
future.
I would like to study science at
university level.
I would like to have a job working
with science.
If I had a chance , I would do a project
in science
I would like to become a science
teacher
I would like to become a scientist.
Science is one of the most important
subjects for people to study
Science and technology makes our
lives healthier, easier and more
comfortable.
There are many exciting things
happening in science and technology.
The benefits of science are greater than
its harmful effects.
Science helps us to resolve everyday
problems
Science and technology helps in
eradicating poverty.
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Appendix-10
STUDENTS’ SCORES ON PRETEST
EXPERIMENTAL GROUP
S.NO GGCMSS GGCHS GHS NO3 GHS HARNO
1
63
56
60
46
2
59
43
50
33
3
58
35
48
33
4
55
34
46
29
5
51
32
42
27
6
49
32
42
26
7
47
31
38
23
8
46
31
37
23
9
43
30
35
22
10
43
29
34
21
11
41
28
33
20
12
38
26
33
20
13
38
26
32
19
14
38
25
31
19
15
37
25
31
18
16
37
24
30
16
17
36
23
30
15
18
36
23
28
15
19
36
21
27
15
20
35
21
25
15
21
35
21
25
14
22
35
20
25
14
23
33
20
24
13
24
31
19
23
13
25
31
18
21
12
26
30
16
20
11
27
28
16
18
11
28
26
15
18
09
29
23
12
16
09
30
21
10
15
09
TOTAL 1179
762
937
570
MEAN 39.3
25.4
31.23
19
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Appendix-11
STUDENTS’ SCORES ON PRETEST
CONTROL GROUP

S.NO GGCMSS GGCHS GHS NO3 GHS HARNO
1
62
46
55
50
2
59
38
55
35
3
59
36
48
33
4
54
34
44
29
5
50
33
43
25
6
50
32
41
24
7
48
32
39
22
8
44
30
38
22
9
43
30
34
21
10
43
29
34
20
11
41
28
33
19
12
40
27
33
19
13
38
26
32
19
14
37
25
31
19
15
37
25
31
18
16
37
24
31
16
17
36
23
30
15
18
36
23
27
15
19
36
23
27
15
20
35
21
26
14
21
35
21
25
14
22
34
20
25
14
23
33
19
24
13
24
32
19
21
13
25
31
18
21
12
26
29
18
20
12
27
28
16
19
10
28
27
13
17
10
29
26
12
16
09
30
17
12
15
07
TOTAL 1177
753
935
564
MEAN 39.23
25.1
31.16
18.8
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Appendix-12
STUDENTS’ SCORES ON POSTTEST
EXPERIMENTAL GROUP

S.NO GGCMSS GGCHS GHS NO3 GHS HARNO
1
68
71
71
49
2
60
38
79
39
3
65
42
69
38
4
58
37
49
39
5
55
36
48
31
6
51
36
46
36
7
55
32
54
26
8
50
37
45
35
9
50
36
44
35
10
51
33
43
25
11
44
29
69
35
12
45
32
37
40
13
42
28
26
40
14
40
31
24
38
15
45
28
32
36
16
48
27
31
18
17
47
27
36
19
18
46
26
32
31
19
38
25
32
28
20
37
26
20
28
21
36
24
26
25
22
35
24
32
24
23
46
23
31
23
24
34
24
20
21
25
28
22
26
18
26
33
22
17
17
27
32
20
21
15
28
32
20
19
13
29
30
19
15
22
30
29
19
15
17
TOTAL 1301
894
1109
861
MEAN 43.36
29.8
36.96
28.7
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Appendix-13
STUDENTS’ SCORES ON POSTTEST
CONTROL GROUP

S.NO GGCMSS
1
65
2
57
3
61
4
55
5
54
6
53
7
47
8
56
9
46
10
42
11
44
12
42
13
40
14
40
15
40
16
37
17
44
18
35
19
34
20
35
21
34
22
34
23
32
24
31
25
31
26
33
27
32
28
31
29
28
30
33
TOTAL 1246
MEAN 41.53

GGCHS GHS NO 3 GHS HARNO
51
64
51
37
68
36
46
49
34
41
47
30
41
44
32
37
39
25
39
54
28
36
39
29
28
37
22
27
36
21
37
37
28
36
21
25
24
34
26
23
33
27
23
36
23
24
41
17
23
30
19
22
30
14
18
28
17
22
47
24
21
25
15
19
23
15
24
23
15
18
23
13
18
20
13
17
17
12
18
14
11
17
14
12
16
13
10
14
15
07
817
1001
651
27.23
33.36
21.7
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Appendix-14
STUDENTS’ SCORES ON ATTITUDE SCALE
EXPERIMENTAL GROUP
S.NO GGCMSS
1
166
2
156
3
182
4
171
5
188
6
175
7
172
8
185
9
161
10
167
11
160
12
169
13
184
14
182
15
153
16
159
17
180
18
179
19
179
20
177
21
176
22
157
23
146
24
155
25
151
26
165
27
167
28
174
29
175
30
163
TOTAL 5074
MEAN 169.13

GGCHS GHS NO 3 GHS HARNO
182
183
167
181
182
182
180
182
134
166
157
166
179
180
182
178
179
181
176
178
179
176
179
179
175
176
156
174
160
175
154
185
185
185
158
175
172
175
174
172
175
172
170
173
169
185
172
167
168
187
177
167
170
185
166
169
163
141
167
162
163
166
161
162
142
159
161
166
157
159
164
155
158
163
153
183
161
152
156
156
148
155
154
176
152
152
166
148
150
171
5044
5061
5028
168.13
168.7
167.6
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Appendix-15
STUDENTS’ SCORES ON ATTITUDE SCALE
CONTROL GROUP

S.NO
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
TOTAL
MEAN

GGCMSS

GGCHS

GHS NO3

GHS HARNO

179
163
157
161
154
152
150
147
146
108
142
141
138
137
136
132
125
129
119
118
115
165
105
102
069
122
145
133
129
130
4049
134.96

166
134
164
139
146
161
129
137
159
156
154
152
148
145
142
147
137
132
131
130
126
124
121
119
116
112
106
37
84
102
3956
131.86

177
142
165
145
161
157
154
152
150
162
146
138
69
133
137
131
130
129
128
101
124
122
147
119
117
114
107
104
135
140
3407
113.56

166
153
151
161
158
155
163
146
142
146
138
137
161
115
136
133
132
129
125
123
130
147
109
120
119
105
130
102
078
144
4054
135.13
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Appendix-16
LESSON PLANS FOR EXPERIMENTAL GROUP
MODEL LESSON-1
Subject:

General Science

Class:

7th

Topic:

Structure of Cell

Time:

40 Minutes

Date:

09-8-2010

Instructional Material:
Charts, Markers, Worksheets, Microscope, Slides, Prepared charts, Colored
pencils, White Board, Overhead Projector, Transparencies
Instructional Techniques:
Individual and group activities, Question Answers, Group discussion, Practical
work.
Instructional Objectives:
After the completion of lesson, students will be able to;
 Define cell
 Identify different cells under microscope
 Draw labeled diagrams of animal and plant cell
 Differentiate between animal and plant cell
Instructional Process/ Time distribution:


Introduction-Engagement activity (5 Minutes)
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At this step, teacher will constitute five groups of students (each comprising of six
members), and then draw following table on the white board and ask students to copy and
complete first two columns of the table in the worksheet-1 provided by the teacher..
K

W

L

What you want to know

What have you learnt about

about Cell?

Cell?

What you know about Cell?



Activity-1 Exploration and Explanation (15 Minutes)
At this stage, students will be involved in exploration and explanation process
through following activities.





Microscopic examination of animal and plant cell (frog’s skin, Onion peel)



Discussion and Chart preparation in groups.



Display of Charts and presentation by the groups.



Clarification of important points through Question Answers.

Activity-2 Eloboration (15 Minutes)
Now teacher will display transparencies/charts consisting of labeled diagrams of
animal and plant cell and will involve students in the following activities.


Students will be asked to draw labeled diagrams of animal and plant cell in
the worksheet-2 provided by the teacher.



Intra-group discussion.



Presentation by group leaders.
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Clarification of important points through question answer technique.

Summary and Evaluation (5 Minutes)
At this stage teacher will summarize and clarify important points of the lesson and
then ask students to complete column 3 of worksheet-1.
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MODEL LESSON-2
Subject:

General Science

Class:

7th

Topic:

Sense Organs

Time:

40 Minutes

Date:

16-8-2010

Instructional Material:
Charts, Markers, Worksheets, Prepared charts, Colored pencils, White Board,
Models of sense organs, Overhead Projector, Transparencies
Instructional Techniques:
Individual and group activities, Question Answers, Observation, Group discussion
Instructional Objectives:
After the completion of lesson, students will be able to;
 Define Sense organs
 Draw labeled diagrams of sense organs
 Describe structure of sense organs
 Explain function of sense organs
Instructional Process/ Time distribution:


Introduction-Engagement activity (5 Minutes)
At this step, teacher will constitute five groups of students (each
comprising of six members), and tell a story to them in which he indirectly speaks
about the five senses. At the end, he will ask students which senses have been
described in the story.
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Activity-1 Exploration and Explanation (15 Minutes)
At this stage, students will be involved in exploration and explanation
process through the following activities.





Assignment of different tasks about sense organs



Discussion and Chart preparation in groups.



Display of Charts and presentation by the group leaders.



Clarification of important points through Question Answers.



To complete respective columns of the provided worksheet-1

Activity-2 Eloboration (15 Minutes)
Now teacher will display transparencies/charts consisting of labeled
diagrams of five sense organs and will involve students in the following activities.


Students in each group will be asked to draw labeled diagrams of assigned
sense organ in the charts provided by the teacher.



Intra-group discussion.



Presentation by group leaders.



Clarification of important points through question answer technique.



To draw labeled diagrams of respective sense organs on the worksheet-2
provided by the teacher.



Summary and Evaluation(5 Minutes)
At this stage teacher will summarize and clarify important points of the
lesson and then ask students to complete worksheet-1
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MODEL LESSON-3
Subject:

General Science

Class:

7th

Topic:

Pressure

Time:

40 Minutes

Date:

11-10-2010

Instructional Material:
Charts, Markers, Worksheets, Prepared charts, Colored pencils, White Board,
Articles for different activities, Overhead Projector, Transparencies
Instructional Techniques:
Individual and group activities, Question Answers, Observation, Group discussion
Instructional Objectives:
After the completion of lesson, students will be able to;
 Define pressure
 Describe factors affecting pressure
Instructional Process/ Time distribution:


Introduction-Engagement activity (5 Minutes)
At this step, teacher will constitute five groups of students (each
comprising of six members) and perform a simple activity before them
demonstrating concept of pressure. By engaging students in that activity, he will
try to derive today’s topic.



Activity-1 Exploration and Explanation (15 Minutes)
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At this stage, students will be involved in exploration and explanation
process through the following activities.





Assignment of different tasks about concept of pressure.



Discussion and Chart preparation in groups.



Display of Charts and presentation by the group leaders.



Clarification of important points through Question Answers.



To complete part A of worksheet provided by the teacher.

Activity-2 Eloboration (15 Minutes)
Now teacher will display transparencies/charts consisting of detail about the
concept of pressure and factors affecting pressure and will involve students in the
following activities.


Students in each group will be asked to conduct an activity and to prepare
charts accordingly.





Intra-group discussion.



Presentation by group leaders.



Clarification of important points through question answers.

Summary and Evaluation(5 Minutes)
At this stage, teacher will summarize and clarify important points of the
lesson and then ask students to complete part B of worksheet.
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Appendix-17
LESSON PLANS FOR CONTROL GROUP
MODEL LESSON-1
Subject:

General Science

Class:

7th

Topic:

Structure of cell

Time:

40 Minutes

Date:

09-8-2010

Objectives:
After the completion of this lesson, students will be able to:
 Define cell
 Describe structure of an animal cell
 Differentiate between animal and plant cell
Teaching aids:
Textbook, chalk, black board & duster.
Teaching methodology:
Lecture Method (Rote learning)
Introductory questions:
In order to test students’ previous knowledge and to motivate them towards
present lesson, teacher will ask following questions from them.
 What are living things?
 What are non living things?
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 Name basic structural and functional unit of living things.
 State cell theory.
 Describe structure of an animal cell.
At this stage teacher will announce the topic.
Presentation:
After the announcement of topic, teacher will present lesson through lecturing and
students will be directed to listen and memorize the learned lesson.
Black board summary:
During lecturing, teacher will make use of black board for important points and
figure work.
Evaluation questions:
After the presentation of lecture, teacher will ask the following questions:
 Define Cell?
 Name three main parts of an animal cell?
 Give any three differences found among an animal cell and the plant cell.
Home assignment:
At the end, teacher will assign following task to the students as their homework.
 Define cell and describe structure of an animal cell.
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MODEL LESSON-2
Subject:

General Science

Class:

7th

Topic:

Sense Organs

Time:

40 Minutes

Date:

16-8-2010

Objectives:
After the completion of this lesson, students will be able to:
 Name five senses
 Name five sense organs
 Describe structure of sense organs
Teaching aids:
Textbook, chalk, black board & duster.
Teaching methodology:
Lecture Method (Rote learning)
Introductory questions:
In order to test students’ previous knowledge and to motivate them towards
present lesson, teacher will ask following questions from them.
 How we hear?
 How we see?
 How we smell?
 How we taste?
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 How we touch?
 Name five senses and their sense organs.
At this stage teacher will announce the topic.
Presentation:
After the announcement of topic, teacher will present lesson through lecturing and
students will be directed to listen and memorize the learned lesson.
Black board summary:
During lecturing, teacher will make use of black board for important points and
figure work.
Evaluation questions:
After the presentation of lecture, teacher will ask the following questions:
 Name five senses.
 Name the organ that helps in hearing.
 Name organ of touch.
 How we smell?
Home assignments:
At the end, teacher will assign following task to the students as their homework.
 Name five senses and their respective organs. Describe structure of any one of the
following sense organs. Eye, Ear, Nose.
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MODEL LESSON-3
Subject:

General Science

Class:

7th

Topic:

Pressure

Time:

40 Minutes

Date:

11-10-2010

Objectives:
After the completion of this lesson, students will be able to:
 Define pressure
 Describe factors affecting pressure
Teaching aids:
Textbook, chalk, black board & duster.
Teaching methodology:
Lecture Method (Rote learning)
Introductory questions:
In order to test students’ previous knowledge and to motivate them towards
present lesson, teacher will ask following questions from them.
 Define force
 Define area
 Define density
 Define volume
 Define the term pressure.
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At this stage teacher will announce the topic.
Presentation:
After the announcement of topic, teacher will present lesson through lecturing and
students will be directed to listen and memorize the learned lesson.
Black board summary:
During lecturing, teacher will make use of black board for important points and
figure work.
Evaluation questions:
After the presentation of lecture, teacher will ask the following questions:
 Define pressure?
 What is the unit of pressure?
 write formula of finding pressure
 Name the factors that effect pressure
Home assignment:
At the end, teacher will assign following tasks to the students as their homework.
 Define the term pressure, how it is measured, name different factors effecting
pressure.
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Appendix-18
From: - Brig ® Dr Allah Bakhsh Malik,
Head, Department of Education,
NUMLs, Islamabad
To: -

Dr M Iqbal Majoka, Asstt; Prof.
Department of Education,
Hazara University, Mansehra
Dr Saeed Ahmed Khan, Asstt; Prof.
Department of Education,
Hazara University, Mansehra
Mr,Shafqat Hussain,SST(Science)
GCMSS Abbottabd
Mr.Zahid Ali Khan, SST (Science)
GHS NO 3, Abbottabd

Subject:

VALIDATION OF RESEARCH INSTRUMENT

Enclosed find herewith research instruments (pre test, post test, attitude scale)
developed by Mr Tahir Javed Ph D scholar in connection with his Ph D research with the
humble request that please look into the effort and provide expert opinion in this regard.
Your cooperation and valuable suggestions in this regard will highly be appreciated.

Yours sincerely,

Brig ® Dr Allah Bakhsh Malik,
Head, Department of Education,
NUMLs, Islamabad
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Appendix-19
To
Brig. (R) Dr. Allah Bakhash Malik
National University of Modern Languages,
Islamabad
Subject: VALIDATION OF RESEARCH INSTRUMENT
Reference to the subject cited above, the committee has thoroughly gone through
the research instruments (pre test, post test and attitude scale) developed by Mr Tahir
Javed Ph D Scholar, NUMLs, Islamabad and found them valid as for as content and face
validity is concerned. The validity of the instruments has also been checked according to
our social and cultural setup. The changes suggested by committee will not affect the
essence of instruments.
1.Dr M Iqbal Majoka
Education Department,
Hazara University, KPK

_______________________

2.Dr Saeed Ahmed Khan
Education Department,
Hazara University, KPK

________________________

3.Shafqat Hussain,
GCMSS,Abbottabad

________________________

4.Zahid Ali Khan
GHS No 3, Abbottabad

_________________________
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Appendix-20
The Executive District Officer
Primary and secondary education
Abbottabad.
Subject: PERMISSION FOR RESEARCH EXPERIMENT
R/Sir,
Most humbly stated that I am a Ph.D scholar and doing my research thesis on the
topic “A STUDY OF EFFECTIVENESS OF

DIMENSIONS OF LEARNING

MODEL FOR SCIENCE TEACHING AT ELEMENTARY LEVEL”. As per demand
of my topic I would like to carry experiment in the following schools.
1. GHS NO 3 ABBOTTABAD
2. GHS HARNO, ABBOTTABAD
3. GGCHSS ABBOTTABAD
4. GGCMSS NAWANSHEHR, ABBOTTABAD
Your honour is requested that permission in this regared may please be granted and
oblige.

Thanking you,
Yours Faithfully,

(TAHIR JAVED)SET (Sc :)
GHS Jarral Abbottabad
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