TABLE OF CONTENTS

PARTICULARS
Certificate

Acknowledgment
Table of contents

List of tables X
List of frames xi
List of figures Xii
List of plates Xii
List of appendices Xiii
Acronyms Xiv
CHAPTER -1 INTRODUCTION 1-32
1.0 Introduction !
11 Meaning and nature of science 3
1.2 Science curriculum at the national level: a brief history 8
13 Aims of teaching science at upper primary stage 13
131 Objectives of teaching science at upper primary levelas suggested by 14
various commissions and committees

14 Scenario ofteaching science 16
15 Revised textbook of science and technology 17
16 Need for comprehension in science 18
16.1 Paradigm shift in teaching science 22
16.11 Initiatives taken to improve the quality of science education 25
17 Rationale ofthe study 26
18 Statement ofthe problem 30
19 Objectives of the study 30
191 Explanation of the term 30
19.2 Operationalization of the term 30
1.10 Hypotheses 31
111 Delimitation of the study 32
CHAPTER -2 REVIEW OF RELATED LITERATURE 33-81
2.0 Introduction 33
2.1 Studies conducted in India 35
211 Studies related to status of science education 35
2.1.2 Studies on effectiveness of module/programme/strategy/ method in 43

comparison with the traditional method of teaching
2.1.3 Studies on relative effectiveness of more than one methods of instruction 56



2.14

2.2 Summary of studies conducted in India 64
23 Studies conducted abroad 69
2.4 Summary of studies conducted abroad 78
2.5 Implication for the present study 80
CHAPTER -3 PLAN AND PROCEDURE 82- 96
3.0 Introduction 82
3.1 Design of the study 82
3.1.1 Control to the threats of experimental validity 83
32 Phases of the study 84
32.1 Instructional strategy to teach science and technology at class VII 86
33 Population _ 90
3.4 Sample ‘ | 90
3.5 Tools and techniques : 91
3.5.1 Observation 91
3.5.2 Field notes 93
3.53 Interview schedule ' : : 93
354 Science comprehension test in the form of story 93
3.5.5 Achievement test based on comprehension in science 94
3.5.6 Activities related to science followed by series of questions in the form of 95
worksheets :
3.6 Data collection 95
3.7 Data analysis . 96
CHAPTER 4 DEVELOPMENT AND IMPLEMENTATION OF AN
INSTRUCTIONAL STRATEGY ‘ 97-141
4.0 Introduction ' 97
4.1 Development of an instructional strategy 98
42 Implementation of an instructional strategy 103
42.1 Implementation of an instructional strategy to teach the chapter motion, 104
force and speed
42.1.1 Concept of muscular force 104
4212 Concept of magnetic field lines,’r.nagnetic force | 104
4.2.1.2.1 Explaining the principle used in maglev train with the help of toy based on 106
) the principle of magnetic levitation
42.13 Concept of gravitational force 107
42.14 Concept of electrostatic force : | 108
42.15 Concept of frictional force _ 109
42.1.6

Studies on process skills, understanding of science concepts and acquisition 59
of science concepts

Various effects of force 110



4.2.1.7
4218
422

4221
4222
4223

4224

4225
423

4.23.1
4232
4233

4234
4235
4236
424

424.1

4242

4243
4244
42.4.5
42.4.6
4.2.4.7
4.2.5

425.1
4252
4253
4254
4255
4256
4257
42538
4259

Concept of motion and types of motion
Concept of speed

Implementation of an instructional strategy to teach the chapter

© measurement

Concept of least count
Concept of mass and calculating the volume

Concept of measurement of volume of irregular shaped object which is
insoluble in water and which sinks in water

Concept of measurement of volume of irregular shaped object which is

insoluble in water and which sinks in water using displacement vessel
Concept of density

Implementation of an instructional strategy to teach the chapter lever
Concept of lever

Concept of types of lever

Concept of gardners® scissor, scissor used for cutting metal and tailors
scissor

Candle seesaw

Concept of principle of lever

Principle of lever

Implementation of an instructional strategy to teach the chapter water

Experiment proving solid form of any substance is heavier than their liquid
forms except in case of water

Wazx is made of carbon and hydrogen and oxygen is required for burning of
candle '

Concept of solvent, solute and solution

Concept of hard and soft water

Methods of removing temporary hardness and methods of purifying water
Methods of purifying water

Pollution of water and remedies for preventing pollution of water

Implementation of an instructional strategy to teach the chapter reflection
of light

Understanding how shadows are formed and inaking a mirror
Laws of reflection

Concept of regular reflection

Concept of irregular reflection

Characteristic of image in the plane mirror

Characteristic of image in the plaﬂe mirror

Image formed by plane mirror is virtual and is behind the mirror-
Mulﬁple reflections

Making kaleidoscope

vi

111
112
112
112

113
117

119

119
121
121
121
122

122
122
123

124

124
124

125
125
126
127
127
128

128
129
129
130

131

132
133
133
134



Implementation of an instructional sirategy to teach the chapter curved

vii

42.6 134
mirrors

4.2.6.1 Concept of curved mirrors 134

4262 Concept of curved mirrors 135

4263 Concept of concave mirror as converging mirror 136

4264 Concept of convex mirror as diverging mirror 136

4265 Concept of concave mirror as converging mirror 137

4.2.6.6 Uses of concave and convex mirrors 140

CHAPTER -5 DATA ANALYSIS AND INTERPRETATION 142-1%0

50 . Introduction ' ' 142

5.1 Analysis and interpretation of classroom observation 142

5.1.1 Introduction of the lesson or sub content of the lesson 142

512 Explanation of the concepts of the lesson 145

5.1.3 Method and approach of teaching 147

514 Home work given 148

5.1.5- Use of audio-visual aids and or demonstrations 149

5.2 Analysis and interpretation of students responses during the 151
implementation of the instructional strategy

52.1 Analysis and interpretation of responses of students on activity for 151
muscular force ' : :

522 Analysis and interpretation of responses of students on activity for 152
magnetic field lines and magnetic force :

52.3 Analysis and interpretation of responses of students on activity for 160
principle used in maglev train

524 Analysis and interpretation of responses of students on activity for 160
gravitational force

52.5 Analysis and interpretation of responses ‘of students on activity for 161
electrostatic force

52.6 Analysis and interpretation of responses of students on activity for 163
frictional force

5279 Analysis and interpretatioxi of responses of students on activity for various 163
effects of force

52.8 Analysis and interpretation of responses of students on activity for motion 163
and types of motion

529 Analysis and inter‘pretation of responses of students on activity for speed 164

5.2.10 Analysis and interpretation of responses of students on activity of 165
classifying the lever

5.2.11 Analysis and interpretation of responses of students on the activity for the 165
concept longer the effort arm less is the effort required to lift the load

5.2.12 Analysis and interpretation of responses of students on the activity of

166



5213 Analysis and interpretation of the responses of students to measurement of 170
three dimensions length, breadth and helght of the given object and using
the same calculating volume

5.2.14 Analysis and interpretation of the responses of students to measurement of 171

: mass of the given object

5.2.15 Analysis and interpretation of the responses of students to measurement of 172
volume of irregular shaped object which is insoluble in water and which
sinks in water

5.2.16 Analysis and interpretation of the responses of students to activity of 172
predict observe and explain A

5.2.17 Analysis and interpretation of the responses of students to activity of 175
finding out how shadows are formed and which colour makes a perfect
mirror

5.2.18 Analysis and interpretation of the responses of students to activity of laws 175
of reflection

5.2.19 Analysis and interpretation of the responses of students to activity of 176
forming of a word that remains the same in the mirror

52.20 Analysis and interpretation of the responses of students to the activity of 176
observing through concave mirror

5221 Analysis and interpretation of the responses of students to the activity of 177
touching the surface of concave and convex mirror

5222 Analysis and interpretation of the responses of students to the actlvxty of 177
observing through convex mirror

5223 Analysis and interpretation of the responses of student to activity of 178
focusing sunlight using concave mirror

52.24 Analysis and interpretation of the responses of students to activity of 178
predicting the image of the alphabets A to Z in a plane mirror

5.2.25 Analysis and interpretation of the responses of students to images formed 179
placing two mirrors at different angles

5.2.26 Analysis and interpretation of the responses of students to experiment of 179
finding that wax is made of carbon and hydrogen and oxygen is required
for burning of candle

53 Effectiveness of the instructional strategy 179

53.1 Analysis and interpretation of the responses to science comprehension ofa 184

* story thirsty crow

532 Analysis and interpretation of the responses to science comprehensmn ofa 186
story foolish donkey and clever salt merchant

533 Analysis and interpretation of the responses to science comprehension ofa 188 '
story cap seller and monkeys

53.4 Analysis and interpretation of the responses to science comprehension ofa 189
story clever gardner

CHAPTER -6 MAJOR FINDINGS, DISCUSSION AND SUGGESTIONS 191-210

6.0 Introduction 191

balancing the lever using rupee coin

viii



6.1 - Major findings of the study ‘ 191

6.1.1 Findings based on situational analysis of classroom observation 191
6.1.2 Findings based on the responses of the students while implementing the 194
instructional strategy
6.1.3 Findings based on the t test for experimental and control group 196
6.2 Discussion 198
63 Suggestions 206
6.3.1 Suggestions for teachers and science teaching 206
6.3.2 Suggestions for policy makers 207
633 Suggestions for further research _ 209
6.4 Conclusion ' 210
BIBLIOGRAPHY 211-226
APPENDICES ’ I-LXIX



