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ABSTRACT 

This study was designed to find the comparative effects of teaching Physics 

through inquiry method, and traditional lecture method, and analyze effects of these 

methods on Grade 9 students’ attitude towards Physics. The objectives of the study were  

(a) to find the effectiveness of teaching Physics to Grade 9 through inquiry teaching 

method (ITM) on academic achievement of male and female students, (b) to find the 

effectiveness of teaching of Physics to Grade 9 through traditional teaching lecture 

method (TTLM) on academic achievement of male and female students, (c) to find 

comparative effectiveness of teaching Physics to Grade 9 through inquiry teaching (ITM) 

and traditional teaching lecture method (TTLM) on academic achievement of male and 

female students,(d) to find comparative effectiveness of inquiry teaching method (ITM) 

and traditional teaching lecture method (TTLM) in teaching of Physics to Grade 9,(e) to 

find the attitude towards Physics of male and female students in the teaching of Physics 

through inquiry teaching method (ITM), (f) to find attitude towards Physics of male and 

female students in the teaching of Physics through traditional teaching lecture method 

(TTLM) and (g) to find the attitude towards Physics for Grade 9 of male and female 

students in the teaching of Physics through inquiry teaching method (ITM) and traditional 

teaching lecture method (TTLM).Fifty four (54) null hypotheses were tested in order to 

achieve the objectives. Two hundred and forty (240) science students (120 male and 120 

female) of Grade 9, from four schools were constituted as sample of the study. Students 

of each school were divided into two equivalent groups i.e. control and experimental 

group on the basis of Pre-test of (academic achievement and attitude toward Physics). 

Experimental groups were taught through inquiry method and control groups by 

traditional lecture method for twenty two weeks. Post-test of academic achievements, and 

Pre-test of attitude toward Physics, were administered after treatment to assess the 

difference in performance of all groups. The data obtained were tabulated and analyzed to 

compute mean, standard deviation and t-value. The data collected by Pre-test of academic 

achievement, Post-test academic achievement, Pre-test of attitude towards Physics and 

Post-test of attitude towards Physics were analyzed through SPSS 16.0 software; t-test 

was applied to test null hypotheses at significance level(0.05). The performance of the 
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experimental group on Post-test of academic achievement, and Post-test attitude towards 

Physics were significantly more effective, than Pre-test of  academic achievement, Pre-

test of attitude towards Physics and the control groups, this proves that inquiry teaching 

method is more effective, than the traditional lecture method in learning Physics. 

Performance of experimental group (boys) was better than the experimental group (girls) 

in all learning domains and attitude towards Physics. On the basis of findings, 

conclusions were drawn and recommendations were made accordingly. 
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DEFINITIONS OF TERMS 

 

A.A.A.S American Association for Advancement of Science  

B.S.C.S Biological Science Curriculum Study 

C.P Content Process 

CON Control  

D.I Discovery Inquiry  

E.E Evidence Explanation   

EXP Experimental  

G .H.S Government High School 

G.C.M.S.S Government Centennial Model  Secondary School  

G.G.C.H.S.S  Government Girls Comprehensive  Higher Secondary 

School 

M Mean 

M.E Ministry of Education  

N .R.C National Research Council 

N.C.E.R.D National Center for Educational Research and Development  

N.E.S New Educational Standard  

N.S.E.S National Science Education Standards 

N.S.T.A National  Science Teacher Association 

N0S Nature of Science  

P.E.A.C Provincial Education Assessment Centre 

S.D Standard Deviation 

SPSS Statistical Package for Social Sciences 

T.I.M Teaching Inquiry Method 

T.T.L.M Traditional Teaching Lecture Method 
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                                                 CHAPTER 1 

INTRODUCTION 

Teaching is a process which is active, deliberate and orderly. It gives information, 

skills, attitudes, ideas and thoughts. It focuses on maximizing learning. Teaching and 

learning, creates ability to share and enhance knowledge, but the emergence of teaching 

as a profession is comparatively recent. In teaching of science, one of the main objectives 

is to develop problem solving capacities. Science gives us an opportunity of critical 

thinking, and integrates man’s concepts of natural environment, and benefits of the 

environment. Physics is considered a difficult subject by students and teachers, because 

they face many difficulties in teaching and learning process. In the last two decades, a 

numbers of studies have been launched in different areas of Physics and its teaching .This 

study is to determine the effectiveness of teaching Physics through inquiry method, as 

compared to teaching Physics through traditional teaching lecture method, and attitudes 

towards Physics. The traditional teaching lecture method of science, neither produces 

good results, nor produces good science graduates. Traditional lecture method focuses on 

the teacher on how to teach Physics in the classroom. In this method, the teacher imparts 

knowledge to students. In the traditional teaching lecture method, students are passive 

Hake (1998). Sungur and Takkaya mention that the traditional teaching lecture method 

has almost the same meaning, as lecture and question answer method (Sungur & 

Tekkaya, 2006). In science education, inquiry has two meanings, the first one is related to 

method of teaching of science subjects, and second one is science as inquiry (Tamair, 

1985; Elinge, 1993).It involves the sources through which students get knowledge, it 
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includes developing skill of inquiry, for example identification and investigation of 

problem, formulation of hypothesis, collection, analysis and interpretation of data, then 

drawing the conclusion. As Brew, Jenkins, et.al (2003), stated that teaching science 

subjects by engaging students is means of increasing knowledge, enhancing motivation 

and academics of students. Inquiry is an active process of teaching and learning. Students 

are involved in learning and understanding, meanings and knowledge. Inquiry method in 

learning and teaching Physics, promotes students centre philosophy, in which the 

teacher's role is as a guide or facilitator, and teachers leave the students or learner to 

discover solutions of scientific problems themselves (Galileo Educational Network, 

2004). The inquiry has equally a learning goal and a teaching approach. The students are 

engaged in learning the inquiry method, which is helpful for increasing their learning in 

scientific concepts, positive reception of how students know, what to know in science 

subjects and their nature, skill, its application and attitude towards science subjects. The 

goal of inquiry learning contains abilities to understand the science subject by inquiry 

method (NRC, 1996a). According to D.Avanzo and McNeal (1997), this gives a different 

approach of inquiry based teaching, and is characterized in three categories. 

 Guided inquiry: In guided inquiry, the teacher gives tasks and questions, then 

prompts and by applying the teaching techniques on students to find the solution to 

the given problems. 

 Open ended inquiry: In an open ended inquiry, the role of the teacher is a facilitator 

for students, to select their questions and inquiry approaches. 
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   Teacher-collaborative inquiry: In this type of inquiry, the teachers and students are 

working together, and select the questions and their strategies, to find the answer of the 

questions which is initially unknown to the students. 

McDermott et al. (1996) stated that teachings of science through inquiry are 

student-centered approaches. The teaching of Physics through inquiry method is very 

suitable for understanding and learning concepts of Physics, in which students acquire 

knowledge by searching and discovering, instead of memorizing, inquiring instead of 

presenting, open investigation, small group discussion, and discussion between students 

and teachers. The teacher creates interest so that active participation of student takes 

place. Tolman (2001) says that teaching of science by inquiry method has given 

confidence to students to work on projects and plays an active role in science education. 

Buck, et.al (2008), says that the need for inquiry in science is well documented and is a 

must for learning and understanding the scientific domain. According to Haury (1993), 

that essence of inquiry teaching, is to engage students in investigation, to create the 

curiosities, which satisfies the students to explain the learning experience, Inquiry is a 

way of thinking, and investigation, to attain the desired results in science education, and 

it is the core of science lessons. Hackling (2005) quoted Jones et al, (1992) that in science 

education, there is vital role of inquiry method in the form of activities, by which students 

find the solution of any problem (Jones, Simon, Fairbrother, Watson, & Black, 

1992).NSTA (2004), describe it by saying that “inquiry is a powerful way of knowing 

science subjects, students learn how to ask questions” and to find the solution of 

questions by applying evidence. Wenning (2005) describes it by saying that “learning 

techniques of scientific inquiry, students should prepare for completing an investigation, 
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collection of facts, ideas from different means and compile data and draw a conclusion”. 

The application of scientific inquiry varies from subject to subject. 

 Attitudes 

Attitude describes the assessment of something or someone. Attitudes based on 

our feelings, emotions, knowledge and behavior and maybe manipulated in future 

behavior. For the future of science subject studies, learning attitudes are an evaluation 

which may be described as a power of thinking and behavior. Attitude always has a 

direction, and the direction may be towards someone or something. Attitudes are highly 

multifaceted and have an effect on learning. Reid & Skryabina, (2002), gave the 

following four areas of attitude: 

 Attitude of students towards study; 

 Attitude towards the subject; 

 Attitude towards applications that has been studied; 

 The scientific attitude. 

 Attitude towards science 

How do pupils feel and think about science? The motivation of students, their 

interest and attitude towards science, and their desire to become great scientists; 

researchers became interested after the investigation of Noll 1935 on the measurement of 

scientific attitudes (Shrigley, Koballa & Simpson 1988). Morse and Morse stated that if 

students’ attitude towards science is positive, then their attitude towards science 

curriculum, science teachers and science classroom will also be positive. Positive attitude 



5 
 

towards science is directly proportional to success in science courses. Attitude also has an 

effect on the classroom learning environment (Morse and Morse, 1995).  

 Attitude towards Physics 

Eridemir (2009) stated that students consider Physics as the most difficult among 

the all science subjects, and very few students opt for it as compared to chemistry and 

biology. He further said that not only do school students consider it difficult, but the 

opinion of university students was same. Students dislike science lectures, and they don’t 

care much for science subjects specially Physics (Matterm and Schau 2002, Rivard and 

Straw 2000 Dieck 1997, Boylan 1996). Osborne, et.al (1998) stated that students opt for 

Physics when there is no alternate for them, and then they are studying Physics as a 

compulsory subject. They further added that British students perceive it as an elite 

discipline, and only suitable for gifted students. Eridemir (2009) cited Miller 1961 that 

positive and negative attitudes of the students do have an effect on their achievement, 

interest and motivation. Anderson (1982) gave the following five components of attitude 

 The emotional components  

 In this component, the attitude includes cognitive as well as behavioral components. 

Emotions are also involved in emotional component. 

 The target 

Feelings can be directed towards the target or away from it. The common targets 

associated with attitude are schools, curricula, achieving the set objectives which are 

linked with the science subject area within the school. 
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 Direction   

Attitudes can be regarded as positive, when these are directed toward targets. On the 

other hand, attitudes are regarded as negative, when these are directed away from the 

target. The attitude can be measured by giving positive and opposite statements which are 

related to liking or disliking, satisfied or dissatisfied and favorable or unfavorable 

(Anderson ,1982).   

 Intensity 

Attitudes differ in direction and intensity as well. One may experience and express 

his/her feeling in a more intense way and others may not do so (Anderson, 1982).   

 Consistency   

Feelings of the same person about a particular object may vary in different 

settings and situations. Consistency of attitude may be varying over the period of time. 

INQUIRY MODEL 

The model used in this study for teaching of Physics through inquiry is the 5 E's 

model. Biological Science Curriculum Study (BSCS) developed a practical model of 

teaching by inquiry, which is called the 5 E’s model. Constructivist philosophy of 

learning provided the base for this model. Every E represents part of the learning process, 

which is designed to help the students in increasing their knowledge and learning 

experience. 5E model has the following phases: Engage, Explore, Explain, Elaborate and 

Evaluate. The general aims and activities of five stages of the model as given by Rodger 

W. Bybee, Joseph A et.al 2006 are as below. 
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 Engage 

At this stage the teacher floats an interesting, motivating and challenging question 

related to the topic to be learned by the students. The teacher does not aim to get the 

correct answer, but only to know the previous knowledge of students and their 

expectations about the topic. Main focus of the students is on object, problems, 

situations, or events. At this stage, students correlate their existing knowledge with the 

upcoming topic and remove misconceptions. The teacher engages the students in 

questions, events and situations. The teacher presents the situation, clarifies the rules and 

defines instructional procedure. In this way students gain motivation, and learn different 

mental and physical activities (BSCS, 1989). 

  Explore 

   At this explore stage, students perform different activities and apply problem 

solving skills, and associate different concepts with the present situation. Discussions 

take place in groups and classes. The teacher acts as a guide and facilitator, and provides 

the material needed to the students. (Lewellyn, D. 2002) 

  Explain 

At the explain stage, the concepts of the students become clearer, the required skills 

become plain, and they comprehend the topic. Here the teacher plays his role and if 

something is not clear to the students, he explains it to them. Inter-group discussions 

begin, and students benefit from others experiences. The teacher helps students in 

analyzing the results and they draw conclusions. This is very motivating and inspiring for 

students. They observe the result of their work. (Bybee, R.W. 2000). 
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 Elaborate 

  In the elaborate stage, the teacher confronts and extends the students’ concepts 

about scientific skills. Students develop a deeper understanding by the experience; 

moreover they also learn adequate scientific and problem solving skills. Students perform 

additional activities and apply scientific concepts. Students move from learning ideas, 

and they become able to relate the recently learned ideas to new knowledge. Audrey 

Champagne stated that in this stage, students are involved in discussion and different 

activities for gaining information Audrey Champagne (1987). 

 Evaluate 

This is the final stage of teaching by inquiry method. The teacher estimates and 

evaluates the learning of students related to the present topic. This assessment is based on 

the learning or instructional objectives. The teacher can use formal, informal or both 

types of evaluations simultaneously. Assessment also includes the scientific inquiry and 

application of knowledge, in carrying out investigations related to science (BSCS, 

2006).The BSCS 5E's inquiry model plays a vital role in the curriculum's designing, the 

curriculum's developing process, and fruitful presentation of curriculum material in 

science classrooms (Rodger W. Bybee.et.al 2006). 

1.1     STATEMENT OF PROBLEM 

This experimental research was designed to measure the effect of teaching  Physics 

through inquiry method on academic achievement and  attitude towards Physics of Grade 

9  students, as compared to  teaching them through traditional teaching lecture method.  
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 Hence, therefore the study was conducted with the title, “The effectiveness of 

teaching Physics through inquiry at secondary level in Pakistan”. 

1.2 OBJECTIVES OF THE STUDY 

The following were the objectives of the study: 

1. To find the effectiveness of teaching Physics for Grade 9 through inquiry teaching 

method (ITM) on academic achievements of male and female students. 

2. To find the effectiveness of teaching of Physics for Grade 9 through traditional 

teaching lecture method (TTLM) on academic achievements of male and female 

students. 

3. To find comparative effectiveness of teaching Physics for Grade 9 through inquiry 

teaching (ITM) and traditional teaching lecture method (TTLM) on academic 

achievement of male and female students. 

4. To find comparative effectiveness of inquiry teaching method (ITM) and traditional 

teaching lecture method (TTLM) in teaching of Physics for Grade 9. 

5. To find the attitude towards Physics of male and female students in teaching of 

Physics through the inquiry teaching method (ITM). 

6. To find attitude towards Physics of male and female students in teaching of Physics 

through traditional teaching lecture method (TTLM).  

7. To find the attitude towards Physics for Grade 9 of male and female students in 

teaching of Physics through inquiry teaching method (ITM) and traditional teaching 

lecture method (TTLM).  
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1.3     NULL HYPOTHESES OF THE STUDY 

The following hypotheses were tested to achieve the objective of the study: 

HO1. There is no significant difference between academic achievements of male students 

taught Physics through inquiry teaching method (ITM), and those taught by 

traditional teaching lecture method (TTLM) at secondary level.  

HO2. There is no significant difference between academic achievement in cognitive 

learning domain (knowledge ability) of male students taught Physics Grade 9 

through inquiry teaching method(ITM), and those taught by traditional teaching 

lecture method (TTLM)  at secondary level. 

 HO3.There is no significant difference between academic achievement in learning 

(application ability) of male students taught Physics Grade 9 through inquiry 

teaching method (ITM), and those taught by traditional teaching lecture method 

(TTLM) at secondary level.  

HO4.There is no significant difference between academic achievement in cognitive 

learning domain (comprehension ability) of male students taught Physics Grade 9 

through inquiry teaching method (ITM), and those taught by traditional teaching 

method (TTLM) at secondary level.  

HO5.There is no significant difference between academic achievement in psychomotor 

learning domain (skill development ability) of male students taught Physics Grade 9 

through inquiry teaching method (ITM), and those taught by traditional teaching 

method (TTLM) at secondary level. 
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H06.There is no significant difference between attitude towards Physics in, “Physics as a 

subject” of male students taught Physics Grade 9 through inquiry teaching method 

(ITM), and those taught by traditional lecture method (TTLM) at secondary level. 

H07. There is no significant difference between the attitude towards Physics in, “Home- 

work and test in Physics”  of male students taught Physics Grade 9 through inquiry 

teaching method (ITM), and those taught by traditional lecture method (TTLM) at 

secondary level. 

H08.There is no significant difference between attitude towards Physics in, “Way you like 

to learn  Physics” of male students taught Physics Grade 9 through inquiry teaching 

method (ITM), and those taught by traditional lecture method (TTLM) at secondary 

level. 

H09.There is no significant difference between the attitude towards Physics mean’ score  

of male students taught Physics Grade 9 through inquiry teaching method(ITM),  

and those taught by traditional lecture method (TTLM) at secondary level. 

H010.There is no significant difference between academic achievement of male students 

taught Physics Grade 9 through inquiry teaching method (ITM) on pre-test and 

post-test academic achievement. 

H011.There is no significant difference between academic achievement of male students 

taught Physics Grade 9 in cognitive learning domain (knowledge ability) through 

inquiry teaching method (ITM) on pre-test and post-test academic achievement.  
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H012.There is no significant difference between academic achievement of male students 

taught Physics Grade 9 in cognitive learning domain (application ability) through 

inquiry teaching method (ITM) on pre-test and post-test academic achievement.  

H013.There is no significant difference between academic achievement of male   students 

taught Physics Grade 9 in cognitive learning domain (comprehension ability) 

through inquiry teaching method (ITM) on pre-test and post-test academic 

achievement.  

H014.There is no significant difference between academic achievement of male students 

taught Physics Grade 9 in psychomotor domain (skill development ability) through 

inquiry method (ITM) on pre-test and post-test academic achievement.  

H015.There is no significant difference between attitude towards Physics in, “Physics as a 

subject” of male students taught Physics Grade 9 through inquiry teaching method 

(ITM) on pre-test and post-test attitude towards Physics. 

H016.There is no significant difference between the attitude towards Physics of male 

students taught Physics Grade 9 in “Home-work and test in Physics” through 

inquiry teaching method (ITM) on pre-test and post-test attitude towards Physics. 

H017.There is no significant difference between the attitude towards Physics of male 

students taught Physics Grade 9 in “Way you like to learn Physics” through inquiry 

teaching method (ITM) on pre-test and post-test attitude towards Physics. 
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H018.There is no significant difference between the attitude towards Physics’ mean scores 

of male students taught Physics Grade 9 through inquiry teaching method (ITM) on 

pre-test and post-test attitude towards Physics.  

H019.There is no significant difference between mean scores in academic achievement of 

male students taught Physics Grade 9 through traditional teaching lecture method 

(TTLM) on pre-test and post-test academic achievement.  

H020.There is no significant difference between academic achievements of male students 

taught Physics Grade 9 in cognitive learning domain (knowledge ability) through 

traditional teaching lecture method (TTLM) on pre-test and post-test academic 

achievement.  

H021.There is no significant difference between academic achievement of male students 

taught Physics Grade 9 in cognitive learning domain (application ability) through 

traditional teaching lecture method (TTLM) on pre-test and post-test academic 

achievement.  

H022.There is no significant difference between academic achievement of male   students 

taught Physics Grade 9 in cognitive learning domain (comprehension ability) 

through traditional teaching lecture method (TTLM) on pre-test and post-test 

academic achievement.  

H023.There is no significant difference between academic achievement of male students 

taught Physics Grade 9 in psychomotor learning (skill development ability) through 

traditional teaching lecture method (TTLM) on pre-test and post-test academic 

achievement.  
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H024.There is no significant difference between the attitude towards Physics of male 

students taught Physics Grade 9 in “Physics as a subject” taught through traditional 

teaching lecture teaching method (TTLM) on pre-test and post-test of attitude 

towards Physics.  

H025.There is no significant difference between the attitude towards Physics of male 

students taught Physics Grade 9 in “Way you like to learn Physics” taught through 

traditional teaching lecture teaching method (TTLM) on pre-test and post-test 

attitude towards Physics.  

H026.There is no significant difference between the attitude towards Physics of male   

students taught Physics Grade 9 in “Home-work and test in Physics” taught through 

traditional teaching lecture teaching method (TTLM) on pre-test and post-test  

attitude towards Physics.  

H027.There is no significant difference between the attitude towards Physics’ mean scores 

of male students taught Physics Grade 9 taught through traditional teaching lecture 

teaching method (TTLM) in pre-test and post-test attitude towards Physics.  

HO28.There is no significant difference between academic achievement of female students 

taught Physics Grade 9 through inquiry teaching method (ITM), and those taught by 

traditional  teaching lecture method (TTLM) at secondary level.  

HO29.There is no significant difference between academic achievement of female students  

in cognitive learning domain (knowledge ability) taught Physics Grade 9 through 

inquiry teaching method (ITM), and those taught by traditional  teaching lecture 

method (TTLM) at secondary level.  
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HO30.There is no significant difference between academic achievement of female students  

in cognitive learning domain (application ability) taught Physics Grade 9 through 

inquiry teaching method (ITM), and those taught by traditional teaching lecture 

method (TTLM) at secondary level.  

HO31.There is no significant difference between academic achievement of female students  

in cognitive learning domain (comprehension  ability) taught Physics Grade 9 

through inquiry teaching method (ITM), and those taught by traditional  teaching 

lecture method (TTLM) at secondary level.  

H032.There is no significant difference between academic achievement in psychomotor 

learning domain (skill development ability) of female students taught Physics Grade 

9 through inquiry teaching method (ITM), and those taught by traditional teaching 

lecture method (TTLM) at secondary level. 

H033.There is no significant difference between the attitude towards Physics in “Physics 

as a subject” of female students taught Physics Grade 9 through inquiry teaching 

method(ITM),  and those taught by traditional lecture method (TTLM) at secondary 

level. 

H034.There is no significant difference between  attitude towards Physics in “Home-work 

and test in Physics” of female students taught Physics Grade 9 through inquiry 

teaching method(ITM), and those taught by traditional lecture method(TTLM) at 

secondary level. 

 



16 
 

H035.There is no significant difference between attitude towards Physics in “Way you like 

to lean Physics” of female students taught Physics Grade 9 through inquiry 

teaching method (ITM), and those taught by traditional lecture method (TTLM) at 

secondary level. 

H036.There is no significant difference between attitude towards Physics ‘mean scores by 

female students taught Physics Grade 9 through inquiry teaching method (ITM), 

and those taught by traditional lecture method (TTLM) at secondary level.  

H037.There is no significant difference between mean scores in academic achievement of 

female students taught Physics Grade 9 through inquiry teaching method (ITM), on 

pre-test and post-test academic achievement.  

 H038.There is no significant difference between academic achievement of female students 

taught Physics Grade 9 in cognitive learning domain (knowledge ability) through 

inquiry teaching method (ITM), on pre-test and post-test academic achievements. 

H039.There is no significant difference between academic achievement of female     

students taught Physics Grade 9 in cognitive learning domain (application ability) 

through inquiry teaching method (ITM), on pre-test and post-test of academic 

achievements. 

H040.There is no significant difference between academic achievement of female   

students taught Physics Grade 9 in cognitive learning domain (comprehension 

ability) through inquiry teaching method (ITM), on pre-test and post-test academic 

achievement. 
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H041.There is no significant difference between academic achievement of female   

students taught Physics Grade 9 in psychomotor domain (skill development ability) 

through inquiry method (ITM), on pre-test and post-test academic achievement. 

H042.There is no significant difference between the attitude towards Physics of female 

students taught Physics Grade 9 in “Physics as a subject” taught through traditional 

teaching lecture teaching method (TTLM) on pre-test and post-test attitude towards 

Physics. 

  H043.There is no significant difference between the attitude towards Physics of female 

students taught Physics Grade 9 in “Home-work and test in Physics” taught through 

traditional teaching lecture teaching method (TTLM), on pre-test and post-test  

attitude towards Physics. 

  H044.There is no significant difference between the attitude towards Physics of female 

students taught Physics Grade 9 in “Way you like to learn Physics” taught through 

traditional teaching lecture teaching method (TTLM), on pre-test and post-test 

attitude towards Physics. 

H045.There is no significant difference between the attitudes towards Physics mean’ 

scores of female students taught Physics Grade 9 through traditional teaching 

lecture teaching method (TTLM), on pre-test and post-test attitude towards Physics. 

H046.There is no significant difference between mean scores in academic achievement of 

female students taught Physics Grade 9 through traditional teaching lecture method 

(TTLM), on pre-test and post-test academic achievement. 
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H047.There is no significant difference between academic achievement of female students 

taught Physics Grade 9 in cognitive learning domain (knowledge ability) through 

traditional teaching lecture method (TTLM), on pre-test and post-test academic 

achievement. 

H048.There is no significant difference between academic achievement of female students 

taught Physics Grade 9 in cognitive learning domain (application ability) through 

traditional teaching lecture method (TTLM), on pre-test and post-test academic 

achievement. 

H049.There is no significant difference between academic achievement of female   

students taught Physics Grade 9 in cognitive learning domain (comprehension 

ability) through traditional teaching lecture method (TTLM), on pre-test and post-

test academic achievement. 

H050.There is no significant difference between achievements of male students taught 

Physics Grade 9 in psychomotor learning (skill development ability) through 

traditional teaching lecture method (TTLM), on pre-test and post-test academic 

achievement. 

H051.There is no significant difference between the attitude towards Physics of female 

students taught Physics Grade 9 in “Physics as subject” taught through traditional 

teaching lecture teaching method (TTLM), on pre-test and post-test attitude towards 

Physics. 
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H052.There is no significant difference between the attitude towards Physics of female 

students taught Physics Grade 9 in “Home-work and test in Physics” taught through 

traditional teaching lecture teaching method (TTLM), on pre-test and post-test  

attitude towards Physics. 

H053.There is no significant difference between the attitude towards Physics of female 

students taught Physics Grade 9 in “Way you like to learn Physics” taught through 

traditional teaching lecture teaching method (TTLM), on pre-test and post-test 

attitude towards Physics. 

H054.There is no significant difference between the attitude towards Physics mean’ scores 

of female students taught Physics Grade 9 taught through traditional teaching 

lecture teaching method (TTLM), on pre-test and post-test  attitude towards 

Physics.  

1.4     SIGNIFICANCE OF THE STUDY   

 A great need has been felt to increase the quality of education especially in the 

field of sciences. The target can be achieved by carrying out drastic changes in the 

courses and methodology of science curricula. The main aim of this study was to 

compare academic achievement and attitude of male and female students Grade 9 

towards Physics by teaching through inquiry method (ITM), and through traditional 

teaching lecture method (TTLM). The findings of this study may be helpful for: 

 Making learning of Physics a more interesting venture for teacher, students, teacher 

training institutes, policy makers, curriculum developers, Board of Intermediate 
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Secondary Education, science foundations, science projects and text books boards in 

Pakistan. 

 Motivating the teacher trainers to include these findings in their training program. 

 Providing guidelines for further research. 

 Motivating the science teacher to teach Physics through these methods. 

 Bringing out students from passive learning, to active learning, by involving them in 

activities.  

1.5 DELIMITATIONS OF THE STUDY 

The study was delimited to; 

1. Two teaching methods i.e. inquiry teaching method (ITM) and traditional teaching 

lecture method (TTLM). 

2. Four English medium schools (two male and two female) from district Abbottabad. 

3. Subject of Physics for Grade 9. 

4. Dependent variable i.e. achievement and scientific attitude.  

5. One hundred twenty (120) male and one hundred twenty (120) female science group 

students.  

6. Thirty two topics from KPK text book of Physics for Grade 9. 

1.6     METHODOLOGY OF THE STUDY  

1.6.1     Population of the study       

All students studying science in Grade 9   in district Abbottabad KPK (Pakistan) 

was population of the study. 

 



21 
 

1.6.2     Sample of the study  

Two hundred and forty (240) male and female students studying science of Grade 

9 were taken as samples from four schools Abbottabad city Pakistan.   

1.6.3     Research instruments  

Pre-test of academic achievements, post-test of academic achievements, pre-test of 

attitude towards Physics, and post-test of attitude towards Physics, were instruments of 

the study. 

1.6.4    Validity and reliability of research instruments  

Face validity and content validity of pre-test of academic achievement and pre-

test attitude towards Physics were confirmed by committee of experts .Pilot testing was 

also carried out on fifty male and female students, who were not target samples of this 

study. The reliability of pre-test of academic achievement and pre-test of attitude towards 

Physics was calculated by using split-half method (odd-even). The reliability figures of 

pre-test of academic achievement, and pre-test of attitude towards Physics were 0.86 and 

0.85 respectively and these were calculated by Spearman Brown formula and Cronbach's 

α respectively. 

1.6.5     Topics selected for experiment   

After the approval of the expert committee, important and relevant topics from the 

course were selected. These topics were taken from Physics book for Grade 9 published 

by Khyber Pukhtunkhwa Text Book Board Peshawar 2010.Thirty two lessons were based 

on inquiry method, and thirty two lessons were based on traditional lecture method.   
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1.6.6     Research design  

The research is experimental in nature. The “pre test–post test experimental 

design” was used for this experimental study.  

1.6.7     Time for the study 

 The study was carried out for twenty two (22) weeks (June, 2010 to December 

2010) in Physics classrooms and laboratories of the G.C.M.S.S for boys Abbottabad, 

G.H.S:3 for boys Abbottabad, G.G.C.H.S.S Abbottabad, G.G.H.S: 2 Abbottabad, District 

Abbottabad. 

1.6.8      Treatment  

  Two groups were made in each school on the basis of mean scores of pre-test of 

academic achievement, and pre-test of attitude towards Physics. One group was called 

experimental group, and other has called control group. The experimental group was 

taught through inquiry method in the Physics laboratory, and the control group was 

taught by traditional teaching lecture method in Physics classrooms.  

1.7      DATA COLLECTION 

Data for this experimental research was collected by administering pre-test of 

academic achievement and pre-test of attitude on male and female students before 

beginning this experimental research. The post-test of academic achievement, and post-

test attitude towards Physics were administered after the treatment. 
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1.8     DATA ANALYSIS  

The data was tabulated and analyzed by mean and standard deviation. 

Independent t-test was also used to calculate   difference between the two means at 0.05 

levels. Statistical package for social science (SPSS) version 16 was applied for this 

purpose. The results of this experimental research have been presented in Chapter Four. 

1.9     CONCLUSIONS AND FINDINGS 

  In the light of statistical analysis on data, the findings of research were drawn and 

presented in Chapter Five.    

1.10     DEFINITIONS OF TERMS 

     The following terms were used in this experimental study: 

Traditional teaching lecture method: In this method of instruction, the teacher 

delivers the lecture, and the learners listen silently.  

Inquiry Teaching Method: Inquiry teaching method is based on principles of 

finding facts after collecting information from observations, situations, acquiring 

knowledge and insight in light of these facts. The role of teacher is that of a facilitator. 

He provides information and resources to students for solution of problems. 

Achievement: The completion or ability of performance in given skill or activity in 

given educational task.  
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                                       CHAPTER 2 

REVIEW OF RELATED LITERATURE 

This chapter deals with review of related literature and the discussions has been 

divided into the followings. 

 Science education and its importance  

 Scope and importance of Physics 

 Teaching methods  

 Inquiry 

 Levels of inquiry in science  

 Benefits  and drawback  of inquiry teaching method  

 World perspective of scientific inquiry method  

 Lecture method 

 Instructional model of inquiry in science 5Es 

 What are attitudes  

 Scaling  

2.1 SCIENCE AND ITS AREA  

Science helps us to understand whatever is happening in our environment. 

Science systematically interprets and explains all sorts of natural phenomena. This 

important feature of science goes back to the past that is, even from its birth around. 

Another important fact is that science cannot be regarded as unsystematically collected 

ideas, because it has been systematic and well organized. Science is a way to understand 
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the problems of humanity, so it cannot remain in isolation from the humanity. Science 

has influenced all spheres of humanity e.g. health, education and the economy as a whole.   

    J.W. Benner (1972) gives a multi definition of science: 

 The object of all natural sciences is to relate the varied human experiences and 

give all these experiences a logical organization; 

 Science is a man made attempt, and its central focus is, to open the secrets of this 

natural world in a logical and comprehensible manner; 

 Science is knowledge gained by man through observation, experimentation and 

reasoning; 

  Science basically intends to give the control of this environment in the hands of 

the humans, and the ways which are helpful in gaining  control and understanding 

of their natural world; 

  Science enhances the understandability of the learners about science, as well as 

its application aspects. The learners also must understand the significant role of 

science in society; 

 Prepares learners for varied careers and competencies, which are a precondition 

for    their efficient career; 

 Supports students to organize, and link the present and incoming scientific 

concepts   into   larger cognitive networks; 

 Empowers and support students to apply the scientific knowledge in their daily 

life; 
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 Prepares the students not only to solve the present problems, but also make them 

ready to seek the solution of the problems that they may face them in future; 

 Puts emphasis on the process of science; 

 Makes students aware about the significance of science, and its important role in 

the solution of our societal problems; 

 Helps to make decisions and choose among the most appropriate alternatives. 

 According to AAAS (1989), science rests on healthy evidence i.e. valid and 

reliable. The evidences or the observations made might be logical, so that these are 

appropriate and helpful to interpret the natural world. Although science is tentative, in 

nature, and lacks the potential to give the possible answers to all questions. Science may 

not provide complete answers to all questions, but scientists are cognizant of the fact that 

the world is logical and understandable. Science not only attempts to find the truth i.e. 

scientific knowledge, but also tries to find the logical and plausible ways to interpret this 

logical world. Science beautifully gives meaning to our observations, and helps us to 

understand and comprehend the observations through logical reasoning, and make our 

observations more coherent.  

2.1.1     Science Education and Its Importance 

John Dewy views science teaching as facilitative, and learner facilitation is pivotal 

to it. It assists and helps students to grip thoroughly the basics of scientific knowledge 

that is essential, for further progression of more advanced scientific concepts. Science 

education acts as an important tool to develop basic scientific competencies, ways of 

thinking, and to apply these scientific concepts to solve their daily life problems. At 
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school level, learners feel difficulty to learn the basic scientific facts, concepts, scientific 

laws and principles in both, classroom as well as in the laboratory. Science plays a vital 

role in development of socio-economic condition of societies and nations of the world. 

Role of science in the socio- economic development of the societies and nations does not 

need any discussion. Because of this realization, science education has found a secure 

place in school curricula throughout the world, especially for the last few decades (NRC, 

1996). The modern science curricula in various countries of the world focus chiefly on 

developing the discernment, and successful grasping of scientific concepts by the 

students, and it also encompasses a wide range of goals. The recent reform in science has 

put further stress on the ways the students comprehend the scientific concepts, and the 

way science investigates, and the importance of science (AAAS, 1990).  According to 

I.B.E. UNESCO (1986), understanding of science is an important prerequisite for 

understanding the actualities of nature. The understanding of this world can only be 

achieved by applying the law of universe. Science education serves as an important tool, 

and helps humans to develop ways to organize their thinking abilities, and classifying 

their learning scientific experiences .Scientific knowledge has been playing a pivotal role 

to improve the quality and standard of living. Science education has also been successful 

in generating new careers and professions. Zaman (1994), cited Sheikh (1984), that the 

things that are central to the teaching of science education, are to develop a scientific way 

of thoughtful observation, reflective thinking and successfully carry out scientific 

investigations. Science education develops appreciation, presents new concepts, 

discovering concepts and investigation of truth. Science education encourages the 

potentials in humans. In science education, the learners investigate phenomena in laws of 
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nature. Thus science education is a two pronged discipline that not only focuses on the 

development of scientific knowledge, but also intends to develop human character. 

Science education is highly practical oriented, and intends to apply the formulated 

scientific concepts to solve the problems that are faced by us in our daily life.  

2.1.2     Teaching of Science in Pakistan 

 The developing state of beloved Pakistan owes to ill, archaic and outmoded 

theories and practices of teaching and learning (NEP, 1998).  This dismal state of 

Pakistan can only be cured by the scientific, technological development and meaningful 

science education. The prosperity and existence of our country depends largely on the 

efficient training imparted in various scientific disciplines, especially in science and 

technology. The breakthrough in the traditional teaching of science was even suggested 

in the first educational conference convened in November 1947. The National Education 

Commission (1959) placed great emphasis on radical changes in the methodology and 

content of science subjects. The education policy 1972-80 places emphasis on a shift 

towards a purposeful scientific education. National Education Policy (2009), emphasized 

too much on science education, and it was envisaged that the education system is made 

internationally competitive, and efforts be made to offer itself for global assessments by 

2015, participating in mathematics and science assessment conducted by TIMSS.   

National Education Assessment system in 2005 had been established to assess the overall 

state of science education i.e. qualitative as well as quantitative outcome of school 

education. Nelofer Halai (2009) commented on the nature of science education, and 

considered teaching a difficult job.  
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     Teachers have to perform a number of tasks simultaneously - teach subject content, 

develop the skills of science and promote scientific attitudes. Explicit as well as implicit 

communication of the way science works, is central to the science teachers. The students 

are made ready to face the future efficiently and effectively, so that they can apply the 

same that they achieved in the present classrooms. So it is needed that the courses of the 

study should help them to solve problems that are likely to emerge in future. The students 

should be trained to grasp the scientific concepts, processes as well as procedures used in 

this present world of science, and this will enable them to test any law on scientific basis. 

The knowledge must be imparted in such a way, that the students use this in their 

practical life as required and demanded by the time. 

2.2     SCOPE AND IMPORTANCE OF PHYSICS 

Mulligan (1991), conceptualized that Physics is basically concerned with properties 

of matter, energy and mutual relationship between them. It is regarded as the most 

important branch of science, oldest and most fundamental of the science, which deals 

with properties of matter and different forms of energy. Gupta (1989) visualized that 

Physics encompasses, mainly properties of matter, energy, macroscopic and particulate 

state of matter. He further stated that Physics is concerned with the physical quantities in 

nature, and it establishes the mathematical relationships between different quantities, and 

devises models to interpret these mathematical relationships. Physics also embraces 

different areas such as light, optics, heat, thermodynamics, mechanics, acoustics, 

electricity and magnetism, molecular and atomic Physics, Nuclear Physics, Solid state 

Physics, Plasma Physics, Elementary particles Physics, Astrophysics, Biophysics, 

Geophysics, and Heath Physics. Due to its intrinsic nature, most of the students consider 



30 
 

Physics as a difficult subject, and globally the interest of students in Physics is 

deteriorating, and the teachers are threatened with this problem worldwide (Fischer & 

Horstendahl, 1997). Goodrum, Hacking & Rennie (2001), presented the dismal state of 

student’s interest, and their discouraging participation rates in Australia. They reported a 

significant decrease of students in the year 12 group. The overall decrease in participation 

rate was observed 11% from 1980-1998.  Kumar stated that the knowledge and 

application can be applied in various ways in our daily life. The developments in field of 

Physics change the style of man. We can see benefits of electrical and electronic devices 

which operate on laws or principle of Physics. Television, Radios, Computers, Email and 

Internet Services, Fax Machines, Electric Motors, Mixers, Juicers, Washing Machines 

etc., all are based upon the knowledge of Physics. Today, with help of satellite 

communication one can watch different events occurring in the world on television. Man 

has landed on the moon, man has traveled faster than sound, dived deeper into oceans, 

observes the motion of a tiny particle with a microscope, motion of huge galaxies and 

stars with a telescope, finds the way of storage of energy, invention of engine vehicles 

and aero planes, preservation of food products in deep freezers etc. are application of 

Physics. Kumar, (1995), all these scientific applications lead to the overarching 

improvement in the quality of life. Scientific development in Physics also produces some 

adverse effects on human society. The Atom bomb and hydrogen bomb are extremely 

dangerous inventions. Woolnough (1998) says that motivation is central to the teaching 

of Physics, and its role cannot be overlooked because it enhances a student’s interest in 

the learning of Physics. Teachers should give priority to the cognitive aspect of learning. 
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Teaching and learning of Physics must be maximized by the usage of incentives, and 

attitude building. 

According to World Book Encyclopedia (1968), Physics is more active, and it is an 

important subject in all sciences. Teaching of Physics and learning processes provided 

more opportunities to students. Zaman (1996) cites the sayings of Nagy (1972), that a 

number of modern devices absolutely owe it all to Physics. Modern source of knowledge 

and development in the spread of mass education enlightens the community of the danger 

of various ills. 

2.2.1 Importance of Physics for human life  

 According to IUPAP (1999), Physics has great importance for human life. Physics 

plays a key role in the progress of human beings. It is a study of matter, energy and 

connection is an international enterprise, which plays a vital role in developments of any 

nation. Physics established a basic knowledge needed for scientific advancement, which 

is the economic engine of any nation. Physics contributes in technological infrastructure, 

provides skilled personnel needed to take advantage in discoveries, inventions, and 

scientific advancements. Physics is the basic subject in education of electronics, 

engineering chemist, computer scientist and biomedical sciences. Physics supports and 

enhances our understanding of other disciplines, such as agriculture, earth, biological, 

chemical and environmental sciences. Physics improves quality of life by providing the 

basic understanding and developing new instruments, skills and techniques for medical 

purpose such as ultrasonic imaging, computer tomography, magnetic resonance imaging, 

laser surgery and positron emission tomography. 
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2.2.2 Relationship of Physics with other Sciences 

According to Gupta (1995), Physics is science of matter and energy, and Physics 

affects all walks of human life. It influences all other branches of learning that deal with 

the material world. It is intimately related to astronomy, law of Physics help us in 

understanding the motion of all planets, stars and galaxies, it helps in studying radiation 

coming from extra-terrestrial objects, and the nature of source of energy in the stars etc. 

Physics is helpful in understanding the chemical and biological changes occurring around 

us. Physics is intimately related to biological and chemical sciences, its laws are equally 

applicable to all branches of sciences. 

2.3    TEACHING METHODS  

According to the Encyclopedia (1969), of Educational Research, teaching 

methods are the arrangements that a teacher makes, to make the communication possible, 

and these arrangements must be relevant to the ongoing teaching-learning situations. 

Patterns of teacher behavior that is persistent, relevant to different subject matters is 

characteristic of more than one teacher, and relevant to learning. A pattern of teachers’ 

behavior is that it occurs either simultaneously, or in sequence in a verified way. 

Individuals learn in different ways. The pattern consists of methods, in the lecture 

method, as Broudy and Palmer (1965), covered the centuries from ancient Greece to 

Dewey and Progressivism is sketched as follows; Teaching methods were a characteristic 

of Athenians and used to prepare the young ones for public discourses, so that they could 

speak effectively and efficiently. Socrates was cognizant and well versed to make use of 

the methods, and successfully exploited the methods, and encouraged the learners to 
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achieve the good. He successfully exploited the dialectic and self examination to achieve 

the good. Dewey advocated the project method, because the learners actively involve 

themselves fully in their environment, and actively solve the problems that are really real 

to them. The above discussion, with historic perspective shows, that the patterns of 

teaching learning situations have continuously undergone revision, and periodic changes, 

so that the learners might be facilitated, while they are engaged in their situations. The 

lecture method along with its enormous benefits has been continuously reshaped and 

redesigned by the pedagogues. The educators have been struggling to make the 

traditional ways of teaching more meaningful. The stress has been to bring a shift from 

simple disseminating of knowledge, to knowledge construction. The lecture method has 

lost its confidence in the teaching of more advanced scientific concepts, which demand 

more scientific and advanced methods.  

2.3.1 Utility of teaching methods 

Johnson (1989), the following points are central to the teacher in order to teaching- 

learning situations more efficient and effective. 

1. Aware of mental level of the students; 

2. What are their experience, interests and goals; 

3. Active participation of the teacher is central to the designing and planning of 

teaching- learning situations; 

4. Irrelevant material should be avoided during teaching; 
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5. Teacher learns about new teaching material which strengthens learning. These 

teaching materials will provide new learning activities and experiences, which will 

further strengthen the teaching-learning process; 

6. Students should be given opportunity to participate in teaching-learning process in 

class. 

2.3.2       Lecture 

      According to Johnson (1989), the traditional method of teaching still prevails in our 

present day classrooms, and its needs to be revisited as per requirements of the scientific 

concepts. The teacher seems active throughout the whole teaching-learning situation and 

disseminates the information to the learners.  The commonality of this method is due to the 

fact that it is cost effective, and needs less time and resources. The lecture once prepared 

can be used more than once. In this method, the teacher gives a lot  number of information 

in a very short time. As the goals of teaching have persistently undergone changes, 

therefore this ancient method, along with its numerous benefits has been discontinued. 

There has been stress on new goals of teaching, which are difficult to achieve by the 

lecture method. The goals of teaching demand maximum activeness of the learners in the 

teaching-learning situations, and the teacher should assume the role of the facilitator.The 

classrooms need to be made student-centered, and students should be free in recognizing 

their problems. The teachers should create new instructional material that helps the 

students to construct their knowledge. It has been observed that lecture method is a source 

of boredom, and needs to be revised. 
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2.3.3    Demonstration method  

According to Johnson (1989), the demonstration method is a special type of method 

where a teacher demonstrates about things (practical) while he is giving a lecture; the 

teacher shows his students the several parts of things, or various aspects of the subject he is 

teaching in the class.  It is used in skill developing lessons, when the lecture method is not 

sufficient. For the teacher to explain the operation of simple microscope, telescope, 

micrometer screw gauge, venire caliper etc.  it very interesting to get the attention of 

students for long time, helpful to develop skill ability, creative power in students, but it 

takes lots of time to arrange the apparatus before starting the lessons, and is effective only 

in groups of students in the class. 

2.3.4     Discussion 

According to Johnson (1989), in this method students and teachers exchange their 

ideas with each other through discussion and communication. The teacher speaks directly 

to the learner, gives tasks, or asks the questions, or makes comments, then waits for a 

response. This helps auditory learner/students retain the learning material. In this method 

students/learners either take a stand on an issue or be assigned a position. The groups of 

students can then discuss their views with each other. Students continue open 

conversation, which enables learners to express themselves, and may provide new areas 

for learning. In the discussion method, students get confident.  
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2.4       INQUIRY 

According to Jarrett (1999) visualized inquiry as a systematic human struggle, 

whose intent is to design and devise sensible and rational explanations, of all that is 

occurring around them. Galileo Educational Network (2004), outlined the important 

aspects of inquiry and conceived it as a dynamic process, which is always full of puzzles 

for those who intend to adopt it for the solution of their problems, and are determined to 

comprehend the realities of this world.NRC (1996), pointed out an important feature of 

inquiry i.e. inquiry should generate authentic questions from students experiences. When 

the students conduct the inquiry, they formulate, investigate, build new understanding on 

the base of their preceding understanding, and give meaning to their knowledge. The 

inquiry helps the learners to directly engage and involve the students in the learning 

situations. The learners find the solution of their problems by themselves, by the 

understanding of their environment. The learners openly confront the problems, and find 

the solution of these problems. 

2.4.1     Inquiry method 

Literally, the word “inquire” mean “investigate”, “to explore”, “interrogate” and “to 

discover” but its specific meaning in educational terminology “inquiry approach” or 

“discovery learning” is used for a special kind of method of instruction. This is a new 

trend in teaching process founded by Dewey. This method is based on the principles of 

finding facts after collecting information from observation, situation and acquiring 

knowledge insight, in light of these facts. According to NRC (2000), when the teacher 

teaches science through inquiry method, he should be cognizant of an important aspect of 
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teaching and learning. When the learners come to the classroom, they are already 

preoccupied with certain ideas that can affect teaching-learning situations. These 

preoccupied ideas and concepts may trigger, or underpin the next learning, or may 

undermine the future learning. The teacher must diagnose these preoccupations, and 

further teaching and learning might be based on these predeterminations, so that a 

significant improvement may occur. Learners lay down the goal and analyze progress 

towards them. This is central to inquiry so as to improve the concept formation of the 

learners, and enable them to fully grasp the real essence of inquiry, by enabling them to 

understand scientific ideas, and understand the work of scientists. According to Joint 

Center for Active Learning and Center of Learning, (2007), following things are an 

inherent feature of inquiry, and have successfully gained the consensus of the eminent 

educators. 

1. Inquiry instills the feelings of learning and curiosity, and therefore stimulates the 

learning by questioning and problem solving;  

2. Maximum learning results when the learners strive for knowledge by themselves, 

and improve their conceptual framework; 

3. The students willingly try to construct the knowledge. The students actively 

participate in the learning activities, and the teacher facilitates where finds it 

necessary. The role of the teacher gets shifted from disseminator to facilitator; 

4. Inquiry teaching method makes the learners responsible and accountable for their 

learning. Inquiry helps to build skills and competencies that are central to the 

sense of responsibility, and accountability; 

5. Inquiry teaching method is an active approach to learning. 
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2.4.2      Inquiry method in classroom 

According to Joint Centre for Active learning and Centre for learning (2007), the 

inquiry method of teaching in the classroom can have many forms. It ranges from highly 

organized and controlled investigation to flexible ones. The former is well structured and 

highly controlled, and the teacher and the students are preoccupied with the outcome of 

their problems. The form of inquiry used by the teacher mainly depends upon the 

educational goal for students /learners, these goals are dissimilar, open ended inquiries, 

and highly structured, both have their importance in science classrooms. Students 

/learners when busy in inquiry based learning, which develop vital competencies and help 

the learners to develop valued capabilities, and be ready to learn throughout their life. 

The results of the inquiry based learning may include:  

1. Ability to think in a critical manner and with reasoning; 

2.  Be able to conduct and investigate independently; 

3. Owning the learning of scientific concepts; 

4. Cognitive progression and development. 

At primary and secondary level, the teacher can organize and arrange the scientific 

ideas around certain core ideas, and this can be achieved through inquiry teaching method 

in the classroom. The problem can be solved by putting forward inquiry questions. 

2.4.3     Using Explanation in inquiry method increases  learning  

 According to McNeil et al. (2006), it is central to inquiry that the teacher only facilitates 

where he finds it necessary. The students get the ownership of their learning, and learn by 

maximizing their involvement in learning situations. When they fully involve the 
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intricacies they get removed. They get the explanation of scientific concepts through 

active involvement. The teacher does not provide explanations to the learners, because it 

is not the real spirit of inquiry. Explanations can bring about good results if accompanied 

by inquiry method. The explanations and inquiry when they go side by side with each 

other the learning may become more explicit. The role of evidence in explanations and 

inquiry is also self-evident and clear. The evidences and claims must support the ongoing 

teaching learning process, until the learners get assured that these help to comprehend the 

scientific concepts, laws, and principles, and also help to link these to solve their more 

sophisticated problems, and also develop explanations and clarifications. 

2.4.4     Relations between inquiry based learning, problem based and 

active learning 

The given diagram depicts the relationship between inquiry based learning, learning by 

problem solving and active learning. The aforementioned figure illustrates that the 

inquiry learning is rooted in active learning. The inquiry based learning leads to the 

higher order learning, called problem based learning. 
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                                         Source: (Spronken smith et al., 2007b) 

2.4.5 Types of Inquiry  

There are four types of inquiry:  

1. Open or full inquiry 

According to National Research (1996), and Colburn (2000); this type of inquiry is 

students/learner centered approach, it starts from a student’s question, then students or 

groups, or class of students will design to conduct an experiment, or investigation, and 

communicate results. The open inquiry reflects scientists, researchers and student's actual 

work.  This type of inquiry requires higher order of thinking, and normally has students 

working directly with learning material, apparatus, and scientific equipment and given 
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concepts, and so forth. Students/leaner’s questions that guide their investigations are the 

keys to open ended inquiry. Students devise a plan using the given learning material, or 

approved material that will be gathered on their own, carryout their investigations, and 

record their data. When the investigation is complete, the collected data will be analyzed, 

and the class or group of students is ready to criticise and claim, and based on their own 

data, share the process and outcome. 

2. Guided inquiry 

Lewiki (1993) conceptualized, that guided inquiry is interacting with concrete 

material, to expand knowledge about some concepts, by using the guidance made to a 

certain degree, apart from the teacher, in order to solve the problems. According to 

National Research Council, the guided and directed inquiry settings can best facilitate 

focusing on learning developments of exact scientific concepts, but, when students in the 

teacher’s guidance focus their attention on the subject matter, they may have less 

appropriate means for discovering scientific thinking processes, and gaining experience. 

Kai H.W and  Krajcik, J.S, (2006) say this about guided inquiry method, that it plays a 

vital role in transition from lecture method, to other teaching methods, which are 

significantly structured for alternative solutions. Activities in guided inquiry help 

students to develop individual responsibility, report making, cognitive methods, 

understanding skills and problem solving. In directed inquiry, the teacher facilitates the 

learners to carry out scientific examinations in the science classroom. Generally, the 

teacher selects those problems which are relevant to the student’s developmental levels 

for investigation. The teacher selects, and devises the groups according to the nature of 

the investigation, or question to be answered. The teacher also selects different types of 
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contexts for different types of questions. The teacher also selects different types of 

competencies that are to be achieved .The teacher also selects the suitability of time for 

different types of investigations. According the National Research Council, (2000), there 

are certain investigations that cannot be performed within the classroom settings. The 

teacher provides the baseline data from different sources, and suggests the learners to 

analyze the gathered data and draw the results from this data.  

3. Couple Inquiry   

According to Dunkhase (2000), couple inquiry is the combination of open inquiry 

investigation, and guided inquiry investigation. Starting with an invitation to inquiry 

along with the guided inquiry, the teacher floats the initial question to investigate, 

targeting a particular standard or benchmark. According to Martin (2001), after the 

guided inquiry, a more student centered approach is taken, by implementing an open-

inquiry investigation. When this approach, of guided inquiry followed by open inquiry is 

used, one can obtain results in student generated questions, which are closely related to 

the standard or benchmark from the first investigation. The coupled inquiry cycle 

described by Dunkhase, (2000) and Martin, (2001) is as follows: 

1. Invitation to inquiry; 

2. Teacher initiates guided inquiry; 

3. Student initiates open inquiry; 

4.  Inquiry resolution ;  

5. Assessment. 
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This cycle may then lead back to more student initiated open inquiry. 

4. Structured inquiry 

According to Clough and Clark (1994), structured inquiry is also called directed 

inquiry. It is mainly directed by the teacher. In structured inquiry, pupils often follow the 

directions given by teacher to come up to a certain conclusion. To use this approach in 

classroom setting is not always appropriate, because of limited task engagement. Only to 

follow directions given by teachers, does not engage the student’s mind actively. Hence, 

it can be concluded that structured inquiry deviates from the actual spirit of inquiry. The 

purpose of inquiry, is to let the students chose, and decide in classroom investigations.   

2.5.6   Importance of  Inquiry  in Science  

Anderson, (2002) says that during the past fifty years, teaching and learning of 

science has been associated with inquiry. Nowadays AAAS, (1990) teaching by inquiry 

method in all subjects, and particularly science serves as the standard. Presenting the 

generalized conceptions of teaching and learning through inquiry NRC, (1996) claimed 

that the effect of inquiry in the teaching and learning carries intrinsic nature and has been 

recognized well, and it is continuously advancing and progressing, and is a way of 

achieving the goals of teaching and learning. Inquiry as a means chiefly refers to 

instructional method, which helps the learners to build new cognitive linkages between 

different scientific concepts, and enhances their understandability. On the other hand, 

inquiry as an end refers to the outcome of the inquiry as a method. Students learn by 

inquiry in science content, and develop epistemological understanding about the way 

science investigates, the way science reasons, and the way it enhances scientific 

knowledge and the competencies, to conduct inquiry. Although the conceptions of 
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inquiry have changed in the last fifty years, the research has steadily pointed out the 

shortcomings regarding the prevailing classroom practices, and has demanded the overall 

revision of in vogue i.e. the classroom practices, and the mismatch in the classroom 

practices, the nature of inquiry and the contemporary reform efforts (Anderson, 2002, 

National Research Council, 1996, Rutherford, 1964 &Welch et al., 1981).Inquiry 

teaching method congregates a number of realities; these maybe what are going on in the 

classroom, and other contextual spheres. In this way the philosophical ideas and 

principles are transformed, and translated in to different classroom practices and teaching 

learning situations (Andeson, 2002; Welch et al., 1981). A positive and inspiring aspect is 

that, continuous addressing of acknowledged hurdles that have been hampering inquiry 

practices have been removed to maximum, and as a result inquiry teaching has undergone 

improvement (Duschl & Gitomer, 1997; Krajcik et al., 1994).  

 2.4.7    Teaching science as Inquiry Method 

  NRC (1996), asserted that inquiry as an instructional method is facilitative and 

congenial to the development and improvement of scientific concepts, and is a good 

tool to create stronger links and further strengthening of the cognitive frameworks. The 

inquiry teaching method is closely related to different means in which scientists 

observe what is happening around, and suggest explanations based on the facts that are 

the outcome of their work. NRC further added that inquiry is in the best position to 

make it clear how scientists work, and construct knowledge, and the way they 

understand not only the scientific concepts, but also this natural environment. National 

Research Council (2000) noted some important preconditions that is the backbone of 

inquiry. 
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1. Recognition and formulation of pertinent conjecture; 

2. Critical and rational thinking; 

3. Alternative ways to explain. 

National Research Council (2000), found that the inquiry method can assist teachers 

in diagnosing whether or not essential features are included in science lessons and to 

what extent teacher centered or student centered learning that takes place. Inquiry method 

of teaching and other progressive teaching methods are closely related, such as 

cooperative and laboratory learning, problem solving and discovery method. These 

methods are also called inquiry approaches. These methods place stress on the extensive 

use of independent thought and science process skills. Inquiry-oriented teaching practices 

have long been recommended and have prevailed in main stream classrooms. Most of the 

research studies on inquiry-oriented teaching strategies have emphasized life, science, 

Physics, and chemistry. Flick (1995) pointed out while reviewing research on inquiry 

teaching that, research on inquiry oriented instruction has depicted mixed type of results 

with the clear effects occurring with more capable students with a supportive classroom 

environment and well trained teachers. He further suggested conducting a comparison of 

inquiry instruction and traditional ways of instruction so that their effects on 

understanding of geological scientific concepts may be uncovered. 
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2.4.8  Teacher Knowledge of Inquiry 

 According to Griffith and Morrison (1972), if teachers excel to teach by inquiry 

is the prime focus of instruction, teachers need to teach all the basic and core scientific 

ideas through inquiry in its real spirit. To teach the content in an effective and efficient 

way, the philosophy of inquiry is central to teachers. Teachers should have complete 

knowledge preparing supplementary inquiry teaching material. They further pointed out, 

and recognized the significance of experiences that are more concrete in nature, and are 

more congenial and cogent, in the construction and understanding of scientific concepts. 

2.4.9     Inquiry and Classroom, some implementation problems  

Lawson (2000) recognized the following concerns regarding the implementation 

of inquiry teaching. 

1. Classroom management; 

2. Student’s level of readiness and active participation; 

3. Level of responsibility that is exhibited by the students; 

4. Relevance of inquiry to their lives. 

 Dow. P et.al (2000), say that educators trying to introduce inquiry into the 

classroom are not always familiar with the activities and thinking processes used by 

scientists. Faithfulness and devotion also have an effect, as described by Janet Carlson 

(2009). She further suggests that the implementation of inquiry should be based on 

devotion. She further asserted that the inquiry with high devotion, may lead to improved 



47 
 

learning. The outcome of inquiry with low devotion may be nearly equal to the traditional 

instruction. Wu & Hsieh (2006) recommended that student/learner should be made open 

to varied morphs of scientific inquiry, and be made to grasp various forms of scientific 

inquiry and provided with opportunities to appreciate the various forms of scientific 

inquiry. 

2.4.10    Role of science teacher in inquiry method 

According to Crawford (2000); Wu & Hsieh (2006), teachers are central to the 

‘development of essential inquiry skills that are demanded by science subjects. Teachers 

can play the role of mentor, diagnostician, counselor, advisor, and facilitator and 

associate, which shows a varied amount of support and structure to the student. In the 

teachers’ role as a diagnostician, he /she don’t provide any kind of support, but allow 

students to act as a teacher. While as a counselor, a teacher gives definite suggestions for 

the development of skills and strategies in students'. 

2.5  LEVELS OF INQUIRY IN SCIENCE  

 Bell et al. (2005) suggested four following levels of inquiry in science.  

I. Confirmation level 

This is the first and easiest level of inquiry. At this stage, the students are just 

required to verify and validate the already existing body of knowledge. The learners 

apply the well established rules through various activities, and confirm the information of 

the results which are already known and are provided in the textbooks. 
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II. Structured level inquiry 

 This is complex level of inquiry. The teacher confronts the students with a question 

and students try to answer it. Students follow a prescribed and well structured procedure 

to investigate a teacher presented question presented by teacher and then try to suggest 

answer. 

III. Guided Level inquiry 

At this level students select and adopt procedures and give explanation for their 

answers to the question presented by the teacher .Teacher presents a question and 

students investigate the problem by using selected procedures. They have to design 

investigation to answer the question given by the teacher in a particular situation.  

Students discuss the miniatures of their investigation, and scale down it by the 

formulation of hypotheses, measures adopted, analyses of the data, and conclusions.  

Students put into action the procedures, only after the teacher validates and endorses 

these procedures. 

IV. Open level inquiry 

According to Keys & Bryan (2001) in open level inquiry students select the question 

and procedure for its solution or answer in general area suggested by teacher/tutors. 

Students have to investigate the topic which is related to the questions (presented by the 

teacher). They design /select procedures for themselves. These levels of inquiry serve as 

an important tool for the teachers, who struggle with the belief of what is expected of 

them by content standards, versus their learners’ capacities.  
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2.5.1   Characteristics of Inquiry Teaching Method 

Drayton & Falk, (2001), proposed the following characteristics for inquiry based 

learning.  

1. Inquiry develops the curiosity in students; 

2. It increases collaboration between students, teachers and the librarian; 

3. Students own their learning; 

4. The students are actively involved in the process of data collection, interpretation 

and discussion; 

5. Teacher/tutor acts as a facilitator in inquiry teaching method; 

6. Teacher/tutor has model behavior of an inquirer; 

7. Teacher/tutor can use the language of inquiry in a classroom; 

8. Teacher can use inquiry as content and as pedagogy as well; 

9. Students in inquiry interact actively and frequently with other class fellows and 

teachers; 

10. The teacher and students use technology as and when needed; 

11. Time is identified in inquiry based learning; 

12. Inquiry is the way to solve the problems of real life situations.  

According to Carlson Powell, J. (1999) the teacher should be ready to implement 

inquiry as a method of teaching with full devotion. The teachers must believe that:- 

13. Science is a best way to comprehend the realities of this physical world; 

14. The main starring role of teacher is to oversee, create and strengthen the links 

between the scientific concepts, and their further understanding; 

15. Students should own their learning and be responsible of this ownership.    
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2.6 THE BENEFITS AND DRAWBACK OF INQUIRY TEACHING    

METHOD 

There are many benefits of inquiry centered science teaching. According to Hudson 

(1990), pointed out that some people have reservations, raise questions and concerns, and 

disagree with the exaggerated assertions made in favor of teaching science through 

activity and practical work. Anderson et.al.,(1982) work is related to investigative 

instruction and programs based on inquiry methods in the sixties. Meching & Oliver, 

1983, and Shymansky et al., 1990 have shown positive results about inquiry based 

teaching. Mattheis & Nakayama, (1988) found inquiry based instruction beneficial for 

middle level learners, and enhanced the learner’s achievement, and specially proved more 

fruitful for inquiry and laboratory skills. There is also evidence that inquiry based 

teaching is effective for developing scientific processes, and procedural competencies 

Lindberg (1990), scientific terminology and understanding of concepts that are abstract in 

nature (Lloyd and Contereas,1985,1987), thinking with reasoning and logically  (Narode 

et al,1987), beliefs and convictions about  scientific knowledge  (Kyle et al.1985,Rakow, 

1986 ), test achievement on the knowledge of methods or knowledge based on processes 

(Glasson ,1989) and structuring of mathematical rationality (Staver,1986).  Rosebery et 

al. (1990) asserted that inquiry based teaching may prove useful for the disadvantaged 

sect. The inquiry based teaching develops the classification skills, and communication at 

primary level students (Rodriguez & Bethel, 1983).Chira (1990), inquiry based teaching 

is effective for all the students. Wolf (1990), it was also concluded that the usefulness of 

inquiry may prove doubtful in case of underachieving intelligent learners particularly 

while developing positive self concepts, problem solving inquiry and scientific skills. 
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According to Hall &McCurry (1990); Sather (1991), teaching through inquiry does not 

clash with the use of texts and related supplementary instructional aid; the BSCS material 

is an exemplar case.  

1. Inquiry teaching method is a sound principle of educational psychology such as 

participation of students, supervision of the teachers etc. 

2. Inquiry teaching method is resourceful to enhance the imaginative abilities and 

the capacities to comprehend the scientific concepts.  

3. Inquiry teaching method helps the students to develop a range of inquiry based 

skills. 

4. Investigation based teaching method is useful in increasing the analytical power 

of the learners. 

5. Inquiry teaching method promotes the sense of rationality, and the sense to tackle 

the problems in a rational manner, and to reach logical decision making. 

6. Dewey and many other educators, conceive education as an overall development 

of an individual. This method of teaching serves the purpose of students passing 

through the process of learning. They get scientific knowledge. 

7. This method is based on the active involvement, which is on the part of learners, 

which is the real essence of inquiry teaching. 

8. In this method, group investigation, and the mutual co-operation sprit of team 

work among the students increases.  

According to Tamir &Daschle (1996), many elementary school textbooks have been 

compared, and on basis of this comparison, content analyses were carried out and 

identified in inquiry friendly textbooks. They also describe use of textbooks to support 
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inquiry based teaching in science. Litchfield and Mattson (1989) examined the impact of 

interactive media in inquiry rooted teaching and learning. Dawson (1991) recommended 

that new material related to inquiry teaching be developed and tested. Moar (1991) 

studied, the role of computerized data based facilities to develop inquiry skills. 

The inquiry teaching method is not totally free from limitations. It has some 

drawbacks and weak points, which are discussed as follows in detail. 

1. This method is very time consuming. It takes a lot of time to find out the answer to 

a question or solution to a problem by students/learner; 

2. In some cases this method is proved as a highly expensive one; 

3. It is not effective in all kinds of subjects; only in science subjects (Physics, 

Chemistry, Mathematics, and Biology etc) can it be used effectively; 

4. A proper training of providing facilities, guidance and information to students is 

necessary for teachers/tutors; 

5. Course subjects of secondary level in Pakistan are not written in inquiry approach; 

therefore inquiry teaching method is not effective in our science classes to a great 

extent. 

2.7 WORLD PERSPECTIVE OF SCIENTIFIC INQUIRY 

METHOD 

2.7.1 Scientific inquiry and Lebanese curriculum 

In 1994 the Council of Ministers adopted the National Educational Plan and 

transformed it in to National Curriculum(NCERD ,1994,1997)  The main aim of the new 
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National Curriculum was to help school students to attain scientific literacy. This goal 

was in line with the objectives of scientific inquiry i.e. understanding of the scientific 

concepts, and maximizing their involvement in scientific inquiry. 

I.     Conceptions of Scientific Inquiry 

  Lebanon developed a science curriculum with specific objectives, general 

objective and instructional activities, which made it exposed to investigation. 

Accordingly BouJaoude (2002), devised a framework in order to analyze and evaluate the 

inquiry orientation in curriculum. Results showed that twelve percent (12%) of the 

general objectives were inquiry oriented, and this factor has received the attention at all 

levels of modern curriculum. Curriculum developers have tried to deal with scientific 

inquiry, which depicted a sign of improvement over the preceding curriculum, especially 

in terms of specific objectives and activities related to inquiry. NCERD (1997), at 

primary level through this objective, it was expected that teachers will easily help the 

learners to understand the concepts through simple experiments, and problem solving. 

II. Reflections of Inquiry teaching in Lebanese Classrooms 

Great emphasis has been put on inquiry in the recent curriculum in Lebanon. Inquiry 

demands the clear philosophy to investigate the problems, and its implementation at 

classroom level. The teachers should conceive the both facets and facades of inquiry i.e. 

inquiry as a methodology to teach, and science itself as a line of attacking a problem or 

investigation. Osman (1995), further noted the important prerequisites of inquiry along 

with student’s involvement are:-  

 Curriculum; 
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 Assessment and evaluation.  

2.7.2     Scientific inquiry as a reform effort in the United States  

To develop and implement logical themes like scientific literacy, and inquiry, are 

important for progress of education in the 21st century. Inquiry is a means to achieve the 

target of   making each person scientifically literate, and those having intention of having   

this will, have to adapt the roadmap of inquiry. This type of framework may also be 

congruent with local need based curricula AAAS (1990) and NRC (1996). 

 2.7.3    Conceptions of scientific inquiry in the Reform Documents 

The comparison of reform efforts in the United States makes it clear, that the 

present attempts in science education are more important and meaningful. The cause of 

this is that inquiry was heavily emphasized. The main difference is thorough importance 

to scientific inquiry, and nature of science as an intellectual consequence. The two things 

were stressed i.e. develop inquiry skills, and increase understanding regarding inquiry. 

The goal of scientific literacy and understanding about inquiry, are more related to each 

other than to just inquiry. Scientific inquiry cannot be conducted by each and every 

citizen like a scientist any time. Rather, our citizens should know about content of 

science. This aim of reforms has been ignored in pursuit for all students to have chances 

of independent scientific inquiry (AAAS, 1990; NRC, 1996). The AAAS (1990), 

documents have placed due stress on understanding about scientific inquiry. However, 

the NRC (1996) document seems to place an equal stress on the two aspects of inquiry 

such as how to perform, and the way of knowing about inquiry, thus this seems to pay 

less stress on the way of knowing inquiry. The exhaustive literature on scientific inquiry 
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exhibits that majority of students are still feeling a difficulty to grasp the real essence of 

inquiry or what science intends to do. The nature of inquiry at different levels is still a 

matter of disagreement, and needs to be solved (Trent, 1965; Tamir, 1972; Durkee, 

1974). Research efforts have suggested making use of effective and thoughtful questions, 

and it is the effective and efficient way to have the full accomplishment of inquiry as a 

method of instruction. Thoughtful questions, student' experiences and activities along 

with type of knowledge created, can also scaffold the ongoing inquiry instruction in the 

science classroom and laboratory (Abd-El-Khalik &Lederman, 2000; Khishfe & Abd-El-

khalik, 2002).  

 2.7.4     Inquiry teaching in Israel, Conceptions of scientific inquiry 

The best and effective results of inquiry instruction can only be produced by the 

laboratory. Laboratory centered inquiry as a vehicle, is equally effective in providing 

realistic involvement and environment, for pre-college as well as post college level.  It is 

also commonly believed by the science teachers, that inquiry centered laboratories can 

effectively act to create concepts, create effective linkages between concepts, and also act 

as an important knowledge construction tool. It is a well proven fact that laboratories are 

the places where knowledge is created along with verification. The laboratories play an 

important role in the recognition of the problems, hypothesizing the questions, devising 

the experiments, collecting and analyzing the gathered information and concluding from 

the gathered information about what occurs in nature/the natural phenomenon. The 

laboratories can add a lot to the comprehension of the scientific concepts and processes 

(Hofstein , Walberg, 1995).  
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I.     Representation of inquiry in curricular in the teaching learning 

process 

In response to the restructuring struggles, inquiry oriented laboratories were 

established at secondary school level and integrated in the curriculum in Israel. Inquiry 

laboratories were introduced in the high school curriculum as an important ingredient of 

comprehensive science education restructuring struggles in Israel. The central idea to the 

inquiry laboratories was to achieve the well determined goals of scientific literacy, and 

lifelong learning to confront the future challenges (Tomorrow, 1998, 1992, BenZvi ; 

Silberstein, 1985). Inquiry laboratories were introduced in 1997, and involved many 

stages: a) developing experiments, b) formulating alternative and meaningful ways to 

assess student’s achievement, c) continuing professional growth of teachers’ i.e. content 

as well as instructional methodology d) meaningful practice of the aforementioned 

activities in the classrooms (Krajcik, Mamlok, & Hug, 2001).  

II Inquiry-Type Laboratories: Benefits and Burdens 

Hofstein, Nahum and Shore (2001) concluded that inquiry activities increased 

teachers’ confidence, reduced their nervousness and they re-conceptualized their function 

i.e. from knowledge verification, to knowledge formation, because students get more 

involved in learning and having a positive attitude towards working in laboratory 

experiences. These studies help learners with the best opportunities to enhance the 

scientific concepts in group learning environment in the classroom.  
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2.7.5       Learning through inquiry in Venezuela 

2.7.5.1      Venezuelan perspective inquiry learning, Construction and 

nature of science 

Rutherford (1964) claims that responsibility of science education is a learning of 

science contents, scientific attitude and grips on scientific inquiry (Rutherford, 1964). 

Abd-El-Khalick and Lederman (2002) gave the following reasons due to which inquiry 

oriented teaching is important in science education: 

1. Scientific knowledge is not certain and likely to be revised; 

2. There is no general and precise scientific method; 

3. It is not necessary that theories necessarily become law in spite of supporting 

evidences; 

4. Scientific attainments are heavily dependent on theory; 

5. The basic preconditions of scientific concepts are observation, experimentation 

and logical point of view; 

6. Scientific thoughts are affected by historical and social background. 

2.7.5.2   Inquiry and Venezuela secondary school science curriculum 

In Venezuela, secondary education lacks well rooted and established conceptions 

of scientific inquiry, but Venezuela's ministry of education (1990) envisioned a number 

of goals for secondary science education, which combine and articulate different facets of 

scientific inquiry, scientific skills, and discrete and distinct aspects of sciences' nature. 
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The education ministry argued, anticipated by the following features of science education 

as well as scientific inquiry: 

1. Process of science i.e. observing, collecting, representing and interpreting data; 

2. Giving the strategies to promote students for decision making and motivating 

towards creativities; 

3. Active vision of scientific activities for visualizing knowledge as truths; 

4. Improving problems solving skills objective to set up association between work, 

production and society; 

5. Students should make investigations individually or in group’s laboratory or field 

work. 

Moreover the curriculum suggested a framework that contains pedagogical projects 

for interesting different features of science inquiry, by adding activities based on local 

problems (Ministry of Education, 1990). 

2.7.6    Inquiry in science education in Australia   

 Australian curriculum council (1998) put much emphasis on investigation, and 

the way learners try to find answers to questions about what is occurring around them, 

and scientific and technical world using thoughtful examination, collecting, processing 

and interpreting data; communicating the conclusion and evaluating their plan, 

procedures and findings. One can hardly see the word inquiry in the document but what is 

hidden in it is all about inquiry.   
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I. Inquiry in curriculum, curricular materials and classroom 

instruction 

 Goodrun, Hacking and Rennie (2000), found the basics of science teaching and 

learning in inquiry in Australia. The word inquiry has been replaced by the word 

investigation in explicit sense, because of its pertinence. This pattern of investigation 

portrayed five outcomes i.e. investigating, acting with responsibility and scientific 

communication, science and its relationship with life matters and societal issues. The 

delineation of curricula, learning situations and learning activities must be aligned and 

linked with these outcomes. It was further suggested to provide the link between these 

outcomes and the conceptual understandings that need to be developed. The certain skills 

that are inseparable part of scientific inquiry such as observation, interpretation and 

scheming orderly experimentation. The real spirit of inquiry lies in the fact that the 

learners should link up the scientific knowledge with the valid and reliable evidences, and 

seek arguments in favor or against the collected evidences. Curriculum council (1998), 

revealed that students design varied investigations by making use of diverse processes, 

which help to find out new ideas and materials related to scientific knowledge and 

experimentation, rethinking contextual information; thinking rationally and logically, 

conversing ideas, identifying variables; clarifying the objectives; making prediction and 

inventing applicable and accurate strategies for investigation, inquiry is the basic element 

in these factors. 
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II.  Factors  facilitating inquiry base science education in Australia  

According to Treagust (2004), the secondary school level in Australia is well 

equipped with science rooms, science laboratories, infrastructure and with highly 

qualified teaching staff for promoting inquiry oriented teaching and learning. The 

teachers and technicians are highly qualified and conduct laboratory work at a 

sophisticated level, generally at secondary school level. All science lessons are taught in 

science laboratories through experiments and this enhances the inquiry base teaching 

very easily. 

2.7.7     Inquiry Based Science in Taiwan   

Taiwanese ministry of education (1999), formulated new science curriculum 

standards, in which notions of scientific inquiry were aligned with those visualized in 

NSES (NRC, 1996). The new standards put great emphasis on inquiry skills, that all 

students from Grade 1-9 should develop inquiry, including application of scientific 

methods such as observation, collection of information, comparisons, integration, 

summarization and independent thinking and problem solving abilities (ME, 

1999).Different variants of scientific inquiry are  in practice in Taiwanese schools. 

(Tafoya, Sunal, Knecht, 1980).  The inquiry teaching method flourished in the Taiwanese 

education system. The publishers are allowed to publish text books which are inquiry 

oriented, emphasize science concepts and process skill. The science books are based on 

structured inquiry experience, which creates interest and curiosity in students. Scientific 

inquiry is critical in Taiwanese curriculum, and learners are expected to cultivate inquiry 

skills and apply inquiry techniques in classroom practices.  
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2.7.8     International Perspectives on inquiry in science Education   

Brown & Cocking (1993) stated that the notion of inquiry also finds roots in the 

philosophy of Dewey. Inquiry is critical to the progressivism, and it is because it was 

emphasized by Dewey in his educational philosophy, and, he says learning occurs to the 

maximum when the learners do something in their surrounding, or their environment 

does something on them. Bransford, et al. (1993), revealed that, inquiry in science 

education is conducive to knowing and learning science. There are two traditional and 

prevailing alternatives, first is content process (C.P) and the second is discovery inquiry 

(D.I). Both the methods go beyond decades of learning and development in cognitive 

fields, and have been central to understand and improve the science of learning with 

specific emphasis (Bransford, Brown & Cocking, 1993; Pellegrino, Baxter & Glaser, 

1999).Duschl & Hamilton (1990), pointed out the emergence of new outlook and 

viewpoints, about the development of scientific knowledge from science studied 

disciplines . Jimenez, el al. (2000) envisioned the significant features of inquiry, and 

suggested that the scientists and educators should join heads for the improvement, and to 

bring inquiry into the science classrooms. He further stressed that the professional growth 

of the teachers should be inquiry oriented, and the supplementary instructional materials 

be prepared in the light of inquiry philosophy (Jimenez Aleixandre, Pereiro Munoz & 

Aznar Cuadrado, 2000). Disessa (2000), stressed to formulate and frame a theory, which 

may facilitate and help to shape the rules and laws, which help to comprehend the basics 

of inquiry as way of teaching and learning. Fouad Abd-El-Khalick (2000) demanded that 

inquiry needs persistent discussion by the science educators in order to bring about 
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improvements in the science curricula, and inquiry as an instructional and learning 

approach. 

2.8     LECTURE METHOD 

This is traditional method of teaching and still prevails in most of our institutions. In 

this method of instruction, the teacher delivers lectures and students listens to him/her 

silently. Students don’t participate with the teacher, they are passive listeners, and this is 

why, this is a one way channel of communication of information. This spoon feeding 

method in learners/students does not develop their various physical and mental abilities. 

Woods Peter (1969) pointed out some traditional features of a lecture as an instructional 

technique. The lecture method is rooted in the philosophy, that the learner is passive and 

empty bottle, and needs to be filled by the disseminator. The learner has to accept and 

receive whatever is given to him. The learner has no right to reason the validity and 

reliability of the knowledge transmitted. The learner has no right to raise any sort of 

question regarding the health of the knowledge transmitted.  Woods Peter further 

indicated that the method of teaching possibly goes back much beyond the largely 

illiterate middle ages. It may belong to the Hebrew tradition, which followed to western 

culture, through Christianity. The education system came to us from the Hebrew 

tradition, and was established in the middle ages. It is so highly charged with wisdom, 

that students could not reproduce it in hundred hours of research. Teachers should make 

the students write what he thinks necessary. The first lecturer we know was Aristotle. 

Hoff Arthur (1964) commented on the nature of lecture method and found it highly 

verbal in nature and this goes against the philosophy of the teaching and learning of 

science. The lecture is monologue in nature, and does not inspire the learners to act on 
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their environment, which is the real philosophy of the teaching and learning of science. 

The lecture does not instill the philosophy of doing in the learners. The learners learn best 

when they do. There is need to make the lecture method more effective, and its use 

according to the situation and as per developmental stage of the learners. Ebel , and 

Robert. L. (1969) suggested to use lecture method at higher level learning, and did not 

recommend its use for lower levels such as elementary and secondary levels. Watson, 

Foster (1989) conceived traditional lecture method as imparting information to a body of 

listeners by a speech sermon, or extended discourse on the selected subject. As a means 

of teaching, it is suitable only for older students and in certain subjects only. It maybe 

used where the teacher is under no obligation to establish each point in his lecture as he 

proceeds. But it is not suitable for elementary level students, as in teaching them the 

instructor must know that each point is understood, before proceeding to the next. Gage, 

N.L (1971), asserted that a lecture is at the heart of academic instruction. The domination 

and ascendancy of this approach was inherent in the scarcity of the reading material, and 

the learner had to depend completely on the verbal information and learnedness of the 

lecturer. Alkin, Maryin C (1992), criticized this conservative method of teaching that is 

basically grounded in the notion, that the learner is a passive recipient of knowledge and 

focuses on the transmission of scientific concepts and skills. This method highly stresses 

memorization of facts. By virtue of definition, scientific knowledge depends upon 

observation and experiments. In our schools / institutions, almost all the teachers teach 

their students by lecture method. Traditionally, in the lecture class, the students are 

passive. They have little control over the flow of information. As a result, their 

concentration is further reduced, due to their instinctive inclination of playing a 
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stereographic role. Moreover, in this method, the students are not well involved, and they 

are to bear the torture of visionary imaginations. Wesley Edger and Wronski  Stanley .P 

.(1963), discussed and pointed out the defects and demerits of the lecture method, that it 

is a teacher centered method assigning all sorts of control, power and responsibility upon 

the teacher. Thinking power of the students is stopped, resulting in lack of interest and 

attention on the students’ part. Sometimes, irrelevant lectures lead to some other 

direction; the students get confused and cannot distinguish between relevant and 

irrelevant concepts of scientific knowledge. Hence, practical aspect of students is missing 

in this method of teaching.   

2.8.1   Special Purposes of Lecture Method: 

According to Woods Peter (1969), there are some special purposes of lecture 

method. The lecture is helpful in introducing new topics of the study, or presenting 

background material to the students preparing for further study. A lecture is useful for a 

large audience or large classes to receive information rapidly about aspects of materials 

that will increase their understanding of what lies ahead. He further added that a lecture 

provides students with an organized perspective of the content to be considered. It is also 

useful in providing practice for the students in learning to develop note taking skills. 

Wasley Edyer & Stanley. W, (1993) say that extensive use of lecture method tends to 

substitute the teacher for the students; the students should be involved in the learning 

situation and be allowed to frame good questions, and also ask good questions. Pristton, 

W.E (1965), described that the lecture method is cheap and it does not need special 

apparatus even for the large classes. More contents can be covered in a given time than 

any other method, and normally involves no or less preparation. 
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2.8.2    Merits of Lecture Method 

According to Grayson H. Walker (2006) lecture method has following merits:  

1. Cheap, no special apparatus required, size of class is unlimited; 

2. Rapid, more content may be covered in a given time than any other method; 

3. Generally involves less preparation; 

4. This method is very useful in development of listening power of students; 

5. This is very useful in teaching of subjects like history, literature etc; 

6. The greatest advantage of this method is that is time saving, lot of work can be 

done in very short time; 

7. It is good to introduce a new subject or focus on content area. 

2.8.3  Demerits of lecture Method 

1. It is a spoon feeding and passive learning method; 

2. Psychologically, this method is not suitable for students and hence, ineffective in 

mental and social development of students; 

3. Usually doesn’t allow the opportunity for students to ask questions; 

4. It provides teacher's understanding of the subject matter; 

5. No assurance is attentive and is increasing what is imported  in this method; 

6. No assurance that what is important is understood; 

7. Minimum stimulation to articles evaluation emphasize on retention of loss on 

above all.  

According to Wasley Edyer and Wronski Stanley (1993) describe the defects of 

lecture method are as follows: 
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1. Extensive use of lecture, tends to substitute the teacher for the learners, the learners 

deserve the opportunity to talk, to ask questions, and to participate, and they 

probably can secure valuable experience, but in the meantime, the learners are 

deprived of their chances to secure similar experiences; 

2.  Constant use of lecture method tends to substitute the teacher for the textbook. It is 

a rare teacher, who is able to represent day by day a lecture synthesis of content that 

is contained in the text. Rare, interpretative lectures are probably desirable, but if 

they are used to present the whole outline of content, the student certainly wastes 

considerable-time in needless copying; 

3.  The regular use of lecture method seems to imply too great a reliance upon 

vicarious learning. The lecture decreases the opportunity for the students to learn by 

doing; 

4.  The teaching method quickly develops a deadening monotony. Majority of the      

teachers fail to stimulate interest, and instruct students by lecturing day after day. 
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2.8.4 Comparison of traditional lecture method and inquiry method 

Items   Inquiry-Based method Traditional lecture method 

 Underpinning  learning theory  Learner centered Teacher centered 

Learner’s input Dynamic   Inactive  

Learner’ participation Owning and enhancing 
charge 

Decreases ownership and  
accountability  

Learner’s function Problem solver Adherent to instructions 

Curriculum goals Procedural in nature  Result  oriented    

Teacher’s function Initiator and helper Teller and prescriber  

 Source: NRC (2000) 

2.9    INSTRUCTIONAL MODEL OF INQUIRY IN SCIENCE (5 Es) 

 The above mentioned model has a long history and great importance, application 

and uses in development in learning domains and curriculum developments in science 

education. In foundation of this model, number of educationalists ,psychologists and 

educational philosopher like Herbert ,1990;John Dewey ,1930;(David Hawkins, 

1965;Rebert ,Karplus ,1961;Atkin and Karplus ,1962;Karplmus & Their ,1967; Renner 

,1986; Renner, Abraham & Birnie,1988; Egan& Greeno ,1973;Gagne &Brown,1961; 

Roughed &Sfucandura,1968; Lawson (1965 &1988;Shymansky, Kyle & Alport 1983; 

Lawson, Abraham &Renner, 1989  works in foundation of 5ES model. In mid 1980s a 

cooperative project between the Biological Science Curriculum (BSCS)  and  
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International Business Machines(IBM) formulated a new model from SCIS known as 

BSCS or 5Es (BSCS,1989). 

Comparison of the phases of SCIS and BSCS 5Es Model 

SCIS BSCS (5Es Model) 

 Engagement (new phase) 

 Exploration Exploration (modified from SCIS) 

Invention (Term introduction) Explanation (modified from SCIS) 

Discovery(conception application) Elaboration (modified from SCIS) 

 Evaluation (new phase) 

 According to review, centers on the BSCS 5Es instructional model lies on the following 

stages: engagement, exploration, explanation, elaboration and evaluation. 

Engagement 

Bybee, et al (2006), the learners when they enter the new learning experience, they 

are preoccupied with certain concepts; they have certain ideas in their minds which may 

or may not have a relationship with the concepts that are confronted by the learners in the 

learning environment. The engagement component of inquiry along with learning 

component is also diagnostic in nature, and provides the opportunity to analyze the 

conceptual framework of the learner with respect to the concept offered. This 

involvement stage is intended to:- 

1. Make the learning experiences interest oriented, and help the learners to enhance 

the ability learn more or generate eagerness in learning; 
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2. Diagnose the position of learners with respect to comprehension and understanding. 

Where the learners stand and where they should be; 

3. Encourage the learners to formulate the questions regarding the nature of scientific 

inquiry; 

4. Encourage learners to participate in the scientific discourse; 

5. Support teacher to find the gaps in the understandability of the learners.  

In this stage, learners manipulate with the learning situation and engage themselves 

with the task to be learned.  The learners distillate their learning activities, and establish 

plausible linkages between the previous and the present understandings. Asking a 

question, defining a problem and facing the difficult situation are all ways to involve 

learners to undertake the instructional objective. In this stage teacher/tutor makes the rule 

and procedure for establishing task, how the students are being involved in mental and 

physical activities. 

Exploration 

 Bybee (2005), this stage involves the formulation of good questions and the ways 

to work with these. The learners check and evaluate the nature of these questions. The 

questions must be scientifically testable. The learners first involve themselves in the 

learning activities, and simultaneously frame their own questions.  

1. The learners do something with the material in order to make the concepts and 

scientific information through fellow discussion, and also discussion in small 

groups; 

2. Find different methods to answer varied questions; 

3. Enabled to make comparisons of ideas with their fellows; 
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4. Observing, describing, recording, comparing mutual sharing of ideas and 

experiences with other students within the group; 

5. Enabled to express their comprehensibility of questions that are likely to test. 

Carin.A., Bass, J. & Contant, T (2005), as the learners put themselves in different 

activates, they need time. They also need sufficient time to make scientific information. 

Exploration activities are intended so that learners in a class or a group have common, 

real experiences, upon which they continue to formulate concrete concepts, processes and 

skills. The phase engagement brings about disequilibrium, whereas phase exploration 

initiates the process of equilibrium. The aim of this phase is set up experiences that 

teachers/tutor and students can use properly, for introducing and discussing concepts, and 

scientific skills through activity. If the students face any difficulty, the teacher may guide 

or give a feedback in performing activity.  

Explanation 

 Chen and Klahr, (1999), say that at this stage, the learners are helped to 

concentrate and increase their attention with respect to their specific involvement in the 

learning activity. The learners are also given chances to express their linkages in their 

conceptual framework. In these stages the teacher helps the learners to organize and 

arrange such learning conditions that are pertinent, and promote the learning with 

understanding. The learning with understanding is the actual essence of explanation   

According to Rodger W. Bybee, (2005), the above mentioned stage inspires learners to:- 

1. Give details of the scientific concepts and ideas; 

2. Make comparisons of the concepts under discussion with their fellows; 
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3. Communicate effectively; 

4. Bring about changes and transformations in their scientific concepts 

5. Pen down and report their work to others; 

6. Make inter conceptual comparisons. 

Elaboration 

Champagne, A. (1987), says this step is concerned with further clarifications in 

conceptual organization. The learners are given such learning situations that further open 

the doors of comprehension, and understanding. It can be said that this stage devotes 

more time and resources to bring about understanding, and concepts formation, and 

learning of core concepts that help to develop further linkages, in the existing concepts. 

Champagne suggested improving this phase by the learners actively involved and 

engaged in information seeking process, by making use of fellow conversations, and 

these fellow dialogues, enhances their ability to grasp the given concepts. This 

conversational support and its effectiveness has been supported, and verified by a number 

of research studies. The conversational support carries significance in it, because it 

increases the contexts and conditions in which learning is taking place, and makes the 

transfer of learning from one situation to the other possible. Bybee (2005) the under 

discussion stage is further beneficial to develop:- 

1. Useful links between previous and present learning experiences; 

2. Connections between ideas and makes them active problem solvers i.e. apply their 

learning and understanding in unusual and unfamiliar situations; 

3. Learn scientific information, concepts, rules, principles and then apply these to 

solve routine problems; 
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4. Ability to process data and accurately interpret the gathered data; 

5. Further strengthen the learning with understanding; 

6. Collaborate their understanding with their fellows. 

Evaluation  

Klahr, D. & Nigam, M. (2004), this step is evaluative in nature, and prepares the 

learners to assess their learning, and point out the strengths and weaknesses of the 

ongoing learning. This stage is equally effective for the teacher also, because the teacher 

also finds how the learning is going on, and on the base of this assessment, brings about 

significant alternatives. This is the final stage of inquiry base learning model, but it only 

provides a good roadmap for effective teaching and learning. Bybee (2005) the 

evaluation is helpful for learning because it:- 

1. Helps to demonstrate what they know, and what they ought to know i.e. the basics 

of not only the inquiry, but also the way investigation is carried out; 

2. Subsidize their present thinking, currents thinking, and knowledge; 

3. Gain their control of learning, and develop Meta cognitive abilities to achieve this 

objective; 

4. Design ways to formulate cogent questions, prevent surface learning and entail 

deeper conceptual learning.  

2.9.1 Effectiveness of 5Es instructional Model 

The 5Es instructional model developed by BSCS is founded on the insights and 

perceptions of other instructional models and current research efforts on learning.5Es 

model develops curricular materials that are well grounded in the modern theories of 
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teaching and learning (Vygotsky, 1962; Piaget,1976, Posner, et al.,1982 ,  Matthews,1962 

, Brooks & Brooks,1993,  Driver ,et al.,1994;Lambert,et al.,1995 and National Research 

council, 2000). NRC, (1999), the research literature on cognition proves that learning is 

an active, live and self-starting process, which occurs within and predisposed by the 

learner. Donovan & Bransford (2005) and NRC (1999) add that there are other reports 

that outshine the synthesis and discuss techniques for applying the finding to practice, 

which include how the students learn science in a classroom. 

NRC (2002) delineated the following feature of 5Es model:-  

1. Learning is greatly hampered when the new ideas fail to find attaching points with 

the ideas already present in the cognitive framework of the learner; 

2. The prime function of a teacher is to help the learner to build the inquiry 

capabilities;   

3. Strong linkages among the concepts in the cognitive framework, so a strong 

foundation of knowledge may emerge; 

4. Comprehend the essential and fundamental ideas around which new ideas revolve 

and also act as a thread; 

5. Organize knowledge which facilities repossession and application;- 

6. A cognitive approach to instructions can be very helpful to students in taking 

control of their own learning, by specifying learning goals.   

Branford, Brown & Cocking, (1999) say that the 5Es instructional model is very 

useful and reverent for teaching science. Teachers/tutors can involve the learners into 
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structural activities in way they are able to engage, explore, explain, elaborate and 

evaluate their progress. 

2.9.2   Role of teachers/tutors in 5 Es’ inquiry model  

 Bybee (2005) envisioned the following functions of teacher in the 5E model 

Stages Function assigned in the 5E model Function  incompatible with 5Es 

model 

Engage   Develops the eagerness to learn 

and also develops intrinsic as 

well as extrinsic motivation to 

learn 

 Determines existing and previous 

knowledge of concepts and ideas 

 Invite students to express what 

they think 

 Invite the students to move up 

their own questions 

 Introduction vocabulary 

  Clarifies and describes scientific 

concepts 

 Offers definitions as well as 

solutions 

 Makes available conclusions 

 Depresses questioning and 

novelties 

Explore   Encourage student to student 

interaction 

 Facilitate for answers 

 Mismatch of learner’s learning 
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 Observes and attends to students 

when they act together 

 Provides wait time for the 

learners to get through the 

problems 

speed and teacher delivery speed. 

 Learner makes sense of 

experiences 

 Arranges for the conclusion 

 Provides hints to learners and 

helps to adopt step by step 

approach for solution of 

problems 

Explain   Encourage students to use their 

common experience and devise 

details and clarifications 

  Uses questioning to advance 

understanding 

 Helps learners to improve their 

thinking with the help of 

compare and contrast approach 

 Neglects to seek learner’ 

explanations 

  Disregards the information 

collected by learners from 

preceding lessons 

 Sacks and disregards learner’s 

thoughts 

 Accepting explanation without 

support of any evidence 

 Introduce unrelated concept or 

skills 
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Elaborate  Focus the attention of students 

on new and former concepts 

 Encourage the students to 

explain new event or ideas 

 Supports and facilitates the 

learners for use of scientific 

terms and descriptions 

previously made known to them. 

 Uses questioning to help the 

learners to draw reasonable 

conclusion from the information 

collected 

 Does not use connectors to 

connect early and later learning 

 Make available conclusive 

solutions 

  Discourage the learners 

  Leads the learners step by step to 

solve problems 

Evaluate   Observes and records as 

students’ demonstrate their 

understanding of concepts and 

performance skills 

 Uses interviews to assess level of 

understanding of the learners 

  Inspire learners to gain control 

of their learning and ways to 

 Introduce new ideas or concepts 

 Create ambiguity 

 Promotes open-ended discussion 
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evaluate their own conceptual 

growth. 

2.9.3     Role of students in 5Es instruction inquiry model  

According to Rodger W. Bybee (2005) teacher does the following steps:- 

Stage That is consistent with BSCS 5Es 

inquiry model 

That is inconsistent with BSCS 

5Es inquiry model 

Engage  Express current understanding of 

concept or ideas 

 To develop interest and curiosity in 

contents and concepts 

 Call for correct answers 

 Give the correct answers. 

 Insist on answers 

 Seek closure 

 Asked for correct answers 

 Presents right answers 

 Insist on answers 

 Seek closure.  

Explore   Carry out investigation in which to 

observe, describe and record data 

 

 

 Allow others do thinking 

and exploring. 
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 Attempt different ways to solve the 

solution of problems 

 Comparing the results and ideas by 

general set of experiences 

 Compare their ideas with groups of 

students 

 Perform activity quietly with 

others for exploring ideas or 

feeling 

 End with single solution. 

 Insist or seek closure 

Explain   Explain the ideas and concept in 

simple words 

 Explanations based on evidence 

 Record their ideas with existing 

situation and understanding. 

 Explain ideas and concepts in 

scientific languages 

 Compare their ideas with scientist’s 

finding 

 Take up irrelevant 

experiences and examples 

 Allow explanation without 

rationalization. 

 Take no notice of other 

reasonable explanation. 

 Advise explanation without 

evidence to support their 

ideas 

 

Elaborate   Build conceptual connections new 

and former experiences. 

 Left the preceding 

information 
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 Learned explain a new ideas, objects, 

event, organisms. 

 Applying scientific term and 

descriptions 

 Develop the rational conclusion from 

valid and reliable information 

 Communicate their understanding to 

their fellows 

 Derive the conclusions from 

“thin air”. 

 Used the scientific term 

improperly and without 

understanding 

Evaluate   Express and communicate what they 

cognize i.e. concept and application 

of skills. 

 Comparing the current ideas and 

concepts within groups, maybe 

receiving the concepts and ideas 

 By assessing their ideas and 

understandings with previous 

knowledge 

 Asking new questions for concrete 

concepts and content area 

 Ignore the evidence or 

accepted explanations in 

drawing a conclusion 

 Launch only yes or no 

answers 

 Give unsatisfactory 

explanations in simple 

words 

 Launch new and irrelevant 

topics. 
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 2.10 WHAT ARE ATTITUDES 

McLeod, (1992) and Haladyna, Shaughnessy, M, (1983), say, attitude is a way by 

which we appraise something. It is deeply rooted in the knowledge, feeling, creed, and 

our behavior. Attitude has strong influence on the future behavior of a person.  Attitude 

describes as “a positive or negative degree of affect associated with definite subjects”. 

The attitude towards science subjects is just a positive or negative viewpoint. 

Encyclopedia Britannica (1987) defined attitude as “hypothetical construct,” it inferred 

but not “observable” in objective terms. They are expressed in verbal reports, sensible 

experiences and inclusive behavior. Garret, E, (1972) visualized attitudes as reliable ways 

of expecting, evaluating and replying to circumstances i.e. objects, ideas and people. He 

further conceived   attitudes as the internal conditional rather than an open expression, 

predisposition to act, and mental set or willingness to act, and not act itself. Hart (1989) 

gives the multidimensional definition, which recognizes three components of attitude, 

emotional response; behavior related to subjects, belief related subjects. Kagan (1984), a 

psychologist, defines attitude as any strong feeling or any approval or disapproval 

towards public and situations. We have favorable or unfavorable attitudes towards public, 

politics, academic subjects, etc. We favor the things we think are good and helpful, and 

oppose the things which are bad and harmful. Tavşancıl (2002) says this about attitude, 

that it points pre propensity of an individual about an issue. It dominates behavior and 

causes bias in decision making process. Attitudes have decision quality for the future. 

Attitude consists of thoughts, feelings, beliefs, emotions and behavior. They are learned, 

relatively stable over time, and influence our behavior. Attitudes also define as learned 

tendency to respond to people, objects or institutions in a positive or negative way. Coon 
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(1998) says, attitudes are formed cognitive (beliefs), affective (emotions and feelings) 

and behavioral (actions) components and are acquired through a complex process. 

2.10.1     Attitudes towards Physics 

A numbers of researches are carried out about attitude towards Physics/science and 

relationships of attitudes and academic achievements of students (Gungor et al, 2007; 

Papanastasiou & Zembylas, 2002; Read & Skyabina, 2002). Woolnough (1994) indicated 

many factors that contribute to negative attitudes of students towards the science subjects. 

The factors are associated to schools and science classes. In many countries, different 

subjects and careers enjoy different status and reward. This job ranking and good 

payments also contribute to form attitude, and are entirely external to the learner. Work 

has been done to unearth the causes that are linked with the student’s attitudes towards 

Physics, as well as the way science is taught.  Researchers take pleasure in Physics 

courses, and say that when learners/students know how to plan and implement the 

strategies of solution of questions in teaching methods. It is well documented that the 

learner’s attitude and interests are central to the learning of science, (Normah and Sallah, 

2006; Craker, 2006; Hough and Newble, 1998; Piper, 1982, long, 1981). It has also been 

reported that a learner’s positive attitude towards science is really associated with 

academic achievements (Ajzen & Fishbeien, 2000; Wilson, et al., 2000; Gonen & Basran, 

2008). The learner’s interest, achievement and motivation is due to positive attitude, and 

is directly related to the constructive attitude to science, and will also have a positive 

attitude towards science syllabi, science learning environment  and science teachers. The 

learner’s disposition towards science is more fruitful, beneficial and influential than just 

success in science courses (Miller, 1961; Morse &Morse, 1995). The measurement of 
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students’ attitude towards Physics should take into account their attitude towards the 

learning environment (Crawley & Black, 1992). Newble, (1998) and Craker, (2006) 

asserted that the attitude may change when the learners gain experience, and this change 

in attitude is associated with the following factors:- 

1. Relevance of exposition and manipulation; 

2. Learning situations; 

3. The way learning situations are constructed. 

Aijelaabge (1998), revealed that more positive attitude of learners after 

experiencing is helpful in developing Meta cognitive abilities of the learners. The 

students having a negative attitude towards science subjects also dislike the Physics 

course, and the Physics teacher. The factors affecting students attitude towards science 

subjects are teaching methodology, gender, motivation, presentation of lessons, science 

subjects, intelligence, science teachers' attitude towards students, self adequacy, influence 

of parents, previous knowledge, career interest, family background of students, 

implementation of science and achievements (Mattern and schaus, 2002, Craker,2006; 

Dieck,1997, Morrell & Lederman,1998, Rivard & Straw, 2000,Halladyna & 

Shanghnessy,1982,Normah & Salleh,2006). The study of Adesiji, (2008); Alun, ( 2002); 

Gok and Silay,(2008) have shown that the teacher’s pedagogy is highly influential to 

develop the constructive attitude towards science, among the science learners. The 

studies generally explore how attitude influences success, attitude weather positive or 

negative affect learning and understanding science subjects. However, it can be 

concluded that negative attitude towards some subjects makes learning more difficult. 



83 
 

Therefore, to help the students in developing positive attitudes toward Physics, it should 

be considered as an important step in learning in science education. The traditional 

teaching of Physics, have effects on learning Physics for most of students (Erdemir, 2004, 

Halloun and Hestenes ,1987 and  Van Heuvelen ,1991). The conclusion drawn from 

research, is that modern teaching methods and use of technology in Physics education is 

inevitable, to develop a positive attitude towards Physics/science (Reid & Skryabina, 

2002; Adesoji, 2008; Gonen. Basran, 2008). Gok and Silay found constructive ways of 

learning more fruitful, than the traditional ways of learning. According to Gok & Silay, 

(2008) the learning and understanding to solve problems is the prime objective of 

teaching science subjects .Patton, et al.(1997) say that when problem solving, students 

make decisions using appropriate strategies, students success in achieving their goals 

develops positive attitudes towards Physics. The students are not born with attitudes 

rather they learn them afterwards, a number of attitude factors based on people’s personal 

experiences, knowledge, scientific skills and adopt it from other sources (Erdemir & 

Bakirci, 2009, Kagitcibasi, 2004). Attitude scales have multifaceted variants for various 

disciplines, such attitude scales are used to measure:- 

 Attitude towards science lessons (Geban , Ertepınar, Yılmaz, Atlan, & Sahbaz, 

1994).  

 Attitude scale towards primary school science and technology lesson (Nuhaoğlu, 

2008). 

 Attitude scale of Biology teachers towards laboratory lesson (Ekici, 2002). 

 Attitude scale towards Chemistry teaching (Şimşek, 2002). 

 Attitude scale towards Physics laboratory (Nuhoğlu & Yalçın, 2004). 
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  Attitude scale towards science (Bilgin, Özarslan & Bahar, 2006). 

 Attitude scale towards Physics (Reid & Skrybina, 2002). 

However there is a dearth of attitude scales towards science experiments, according 

to literature review. The attitude must have a target. Attitudes are not simple, but 

complicated and leave a significant effect on learning.   Reid & Skyabina (2002) pointed 

out four areas where we might wish to explore attitudes in relation to students. The 

attitude towards subjects being studied: 

1. Attitudes towards learning; 

2. Attitude towards the results that emulate from the central ideas learned; 

3. Scientific attitude. 

Anderson (1981) identified five components of attitude i.e. emotions, targets, direction, 

intensity and consistency. 

2.10.2      Facets of Attitude  

Perry, W.G., (1999), the attitude has following dimension which is clearly 

represented by a diagram. 

1. Subjects being the study; 

2. The study by learners/students or study by him/her self; 

3. Themes being the study; 

4. Scientific attitude. 
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                                            Source: (Perry, W.G., 1999) 

2.10.3     Quantification and growth of scientific attitude 

A number of researchers have successfully devised a number of measurement 

inventories to measure scientific attitude of students. Many viewed attitude as an 

outcome of instruction, context or experience. Educationists believed attitude was not a 

measurable entity, and this notion prevailed for a long time. Likert, (1929) being the 

pioneer, developed the scale to measure attitudes known as Likert scales. Thorndike 

(1982) gave the following suggestions to develop and write the attitude test items. 

 Make sure that every question asked possesses affective nature; 

 The language of each question must be simple, clear and direct; 

 Each question must be related to a single concept or thought; 

 Dual negative statements must be avoided; 
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 The words used must be explicit, and the use of unclear words needs to be 

avoided.  

Cairn and Sund (1989) formulated certain rules to make the scientific investigation 

effective and  efficient: 

 Curiosity; 

 Humility; 

 Open mindedness; 

 Skepticism; 

 Objectivity; 

 Positive approach to failure; 

 Avoidance of rigidity. 

Reid (2002) contradicted the notion of using scientific attitude as a form of 

investigation as visualized by Cairn and Sund (1989). He partially agreed with Cairn and 

Sund (1989). Kumar (1995) noted that the places such as science classroom, laboratory 

and the experiences gained by the learners within the school, can be used as a source to 

develop attitude. He pointed out some factors that contribute to the development of 

attitude:-  

1. Proper planning and proper use of planned learning situations; 

2. Comprehensive learning; 

3. Planned and proper use of practical work; 

4. Teacher as model; 

5. Use of misconceptions; 

6. Extra-curricular science events; 
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7. Learning situation of classroom. 

Shah (2004) noted some significant factors that can contribute to change in scientific 

attitude:- 

1. Affections of the person propagating information; 

2. The way information is offered; 

3. The features of the recipients who receive information. 

2.10.4     The importance of attitudes 

Johnson (1979) argued that attitudes are useful in a sense, for proving a simplified 

and practical guide for suitable behavior. Positive attitudes towards subjects’ area, 

learning and teaching strategy are important, because these have an effect on students’ 

motivation to learn and continuing motivation. Johnson (1979) pointed out that many 

psychologists agree that the development and growth of positive attitude in the learners is 

more important, than the mastery of cognitive strategies. Reid (2003) revealed the 

significance of the attitude, and asserted that attitude is an integral part of the teaching-

learning process, and only teaching cannot happen in isolation. The attitude must interact 

with the learning situations, as well as teaching situations. The attitudes of both teacher as 

well as learner make the whole process effective and outcome oriented. The learners must 

be provided with the experiences that are contributory in nature. The teachers first 

analyze the experiences in sense of feelings, before these are presented to the learners, so 

that the learners easily own these learning experiences. The attitudes encompass the 

following aspects:-  
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1. Self consciousness or self-awareness; 

2. Awareness of what is happening in the environment; 

3. Awareness of associations (Johnson, 1979). 

Perry (1999) designed criteria to analyze learner’s attitude towards work as:- 

1. Worth of knowledge that is to be learned; 

2. Function of teacher in the teaching learning process; 

3. Personal role of teacher and learner in learning; 

4. About nature and role of assessments (Perry, 1999). 

2.10.5      Role of Attitude in Science Education  

Attitudes need to be made central to science education. In general, this important 

aspect is ignored. There are strong evidences that the positive attitude and its 

development are far more important, than just learning of specific scientific knowledge 

and related competencies. Johnson (1979) indicated four prerequisites in order to bring 

about a change in the attitude and make it more positive:-  

1. The behaviorist approach; 

2. The cognitive approach; 

3. Social influence approach; 

4. The structure approach. 

The behaviorist approach envisions that the attitudes are formed through the 

processes   of support, strengthening and reward. In the cognitive approach, attitudes are 

organized into cognitive structures. Garret (1972) conceptualized attitude as a condition 
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that is entirely inherent, and lies within the learner rather than explicit and unconcealed. 

He further called it a propensity to act or not. Shah (2004) indicated that attitude 

strongly affects the perception filter the learners possess. Kumar (1995) stressed that the 

formulation of a proper and specific scientific attitude is critical, to the teaching of 

Physics. Developing a proper scientific attitude is the main objective of teaching 

Physics. The proper scientific attitude makes the learners accessible to change, develop 

intellectual honesty, curiosity, and make critical observation and unbiased impartial 

thinking.  

2.11     SCALING 

Scaling methods have been used to measure attitude, judgments, opinions and 

traits that are difficult to measure by ordinary ways of assessment. A number of 

techniques have been developed over the years. Gay (1987) identified four types of scales 

that are used to measure attitude. 

2.11.1     Semantic differential scale  

  In this differential scale, the teacher asks an individual to give a qualitative ranking to 

an object of attitude on a number of bipolar adjectives, such has fair-unfair, good-bad, 

friendly-unfriendly etc. this scale generally has a five to seven interval, with a neutral 

attitude being assigned a score value.   
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2.11.2     Likert scale  

  In this scale the assessor asks an individual to answer back to a series of statements 

by indicating whether he/she strongly agrees (SA), agrees (A), undecided (U.D), 

disagrees (D.A) strongly disagrees (S.D.A) were written with each statement.  

2.11.3      Thurston scale or Differential Scale 

  The assessor asks an individual to select from a list of statements that symbolizes 

different points of view, those with which he/she agrees. Every item is associated with 

different point values between 1 to11; point’s values for each item are determined by 

averaging the values of the items assigned by number of  judges. 

2.11.4   Guttmann scale or Cumulative Scale 

  The assessor asks the individuals to agree or disagree with number of statements. 

Gay, (1987) attempts to determine whether an attitude is one dimensional, i.e. it produces 

a cumulative scale.  In cumulative scale, an individual who agrees with given statement 

also agrees with all related preceding statements. 

2.11.5     Likert scales or Summated Rating Scale 

   Summated rating scales, are universally known as Likert scales. This scale is 

easiest to construct. The basic assumption that underlies this scale is that, each item 

carries the equal attitudinal value, importance or weight. Each item in the questionnaire is 

assumed to represent a different aspect, but posses the same quantity or magnitude and 

trait. They further added it is assumed that each item represents the construct being 
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measured. Likert scale items consist of a statements or characteristics towards which the 

respondents indicate degree of intensity. In Likert scales following statements are used: 

1. Strongly agree (S.A); 

2. Agree (A); 

3. Undecided (U.D); 

4. Disagree (D.A); 

5. Strongly disagree (S.D.A). 

 To quantify the responses on each item values are given as (Strongly agree = 5), 

(Agree = 4), (Undecided= 3), (Disagreed = 2) and (Strongly disagree = 1). The answers 

would be added and possibly averaged. Each item is written so that upper scores reveal 

more positive attitudes, higher the total average, more positive the attitude. The Likert 

scale is mostly used in educational and behavior research in social sciences, and allows 

for assessing differences in degree or intensity on a trait, and is less difficult to make than 

other kind of scales (Mason & Bramble, 1997; Safdar, 2008). 

2.11.6    Construction of questionnaire to measure attitudes    

The construction of good attitude questionnaires is a skill, and it demands high 

quality expertise to give fruitful results. Shah (2004) and Reid (2002) recommended 

considering the following steps for an accurate questionnaire:- 

1. Write down precisely what you to find out; 

2. Decide the helpful types of questions; 

3. Write down creative and   maximum ideas for questions; 
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4. Choose according to level of suitability and likeness i.e. that appears most 

appropriate to your own list; 

5. Write simple and easy English, evade double negative, minimum of negative, sort 

out doubts and uncertainties; 

6. Take public critical comments on your suggested questions; 

7. Choose most proper and relevant questions, think about availability of time; 

8. Describe everything; 

9. Show testing of questions on small size group of students then takes comments, 

criticism and check time required; 

10. Modifying the questions before applying to larger groups of students; 

11. Analyze each question (Shah, 2004 and Reid, 2002).  
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                                                                                                                 CHAPTER 3 

RESEARCH METHODOLOGY 

            The main purpose of this experimental study was to examine effect on academic 

achievements and attitudes towards Physics of Grade 9 male and female students, by 

teaching through inquiry teaching method (ITM) and traditional teaching lecture method 

(TTLM) at secondary level in Pakistan. This research is experimental in nature. The 

researcher has made an attempt to describe the procedure and methodology used during 

conducting the research work. This experimental study describes procedure and 

methodology under following headings:- 

 Population of the study; 

 Sample of the study; 

  Topics  selected for experiment; 

 Time-table of the study; 

 Research design; 

 Research instruments ; 

 Procedure of the study; 

 Delimitations of the study; 

 Lesson plans for experimental and control groups; 

 Data collection and analysis. 
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3.1      POPULATION OF THE STUDY  

There are ninety four high and higher secondary schools for boys and girls in 

district Abbottabad, Pakistan. All secondary school science students (male and female) of 

district Abbottabad KPK (Pakistan) during session 2009-2010 were population of this 

experimental study. 

 3.2    SAMPLE OF THE STUDY 

Four schools Govt. High School No: 3 boys Abbottabad, G.C.M.S.S boys 

Abbottabad, G.G.H.S. No: 2 and G.G.C.H.S were randomly selected from district 

Abbottabad. Two hundred forty science (120 male and 120 female) students of Grade 9 

were randomly selected (60 from each school) as sample of the study. 
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3.3  TIME-TABLE  

The study spanned over twenty two weeks in four schools G.C.M.S.S (boys) 

Abbottabad, G.H.S:3 (boys) Abbottabad, G.G.H.S. No: 2 Abbottabad and G.G.C.H.S.S 

Abbottabad. The researcher took sixty four classes in each school. The control groups 

were taught in the science classroom, and experimental groups were taught in 

laboratories of their schools. The researcher was a Physics teacher having M.Sc. 

(Physics) M.Phil(Education), so the researcher taught both experimental and control 

groups. The study schedules and time-table are as under:- 

June, 2010   Pre test  (academics and attitudes) were conducted  on 

following schedules:- 

G.C.M.S.S boys Abbottabad 02-06-2010 9:00 AM to 11:30 AM 

G. G.H.S. No: 2  Abbottabad 07-06-2010 9: 00 AM to 11:30 AM 

G.H.S No: 3 boys Abbottabad 15-06-2010 9: 00 AM to 11:30 AM 

G. G. C. H. S. Abbottabad 21-06-2010 9:00AM to 11:30 AM 

Weekly Time-Table  from August to September (Two months) 

Name of 

Schools 

Monday 

 (Periods) 

Tuesday 

(Periods) 

Wednesday 

(Periods) 

Thursday  

(Periods) 

Groups Exp.  Con. Exp. Con. Exp. Con. Exp.  Con.  
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G.C.M.S.S boys First    2nd  - - First   2nd  - - 

G.G.H.S. No: 2 7th   8th  - - 7th  8th  - - 

G.H.S.No:3boys  - - First  2nd   - - First  2nd   

G. G. C. H. S.S - - 7th  8th  - - 7th  8th  

Weekly Time-Table  for October  to  November (Two months) 

Name of 

Schools 

Monday 

(Periods) 

Tuesday 

(Periods) 

Wednesday 

(Periods) 

Thursday 

(Periods) 

Groups                    Exp. Con.    Exp.  Con.    Exp.       Con.    Exp.       Con 

G.C.M.S.S boys 7th  8th   -  - 7th  8th   -        - 

G.G.H.S. No: 2 First  2nd  - - First  2nd  7th       8th 

G.H.S.No:3 - - 7th  8th   - - First    2nd 

G. G. C. H. S. S - - First  2nd  - - - 

December, 2010 Post-test (academics and attitudes) were conducted  on 

following schedules:- 

G.C.M.S.S boys Abbottabad 01-12-2010 9:00AM to 11:30AM 

G. G.H.S. No: 2 Abbottabad 06-12-2010 9:00AM to 11:30 AM 
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G.H.S No:3 boys Abbottabad 11-12-2010 9:00 AM to 11:30 AM 

G.G.C.H. S. S Abbottabad 16-12-2010 9:00 AM to 11:30 AM 

 3.4       RESEARCH DESIGN   

“The Pre-test-Post-test equivalent group design” was used for the study. In case of 

pure sciences like Physics, Chemistry, Mathematics etc this design is more efficient as 

compared to other experimental designs, because it manages to exclude extraneous 

variables, and other irrelevant sources of variation (Bukhari, M.A, 1999).The 

experimental and control groups of male and female students were made on basis of 

mean’ scores in pre-test of academic achievement, and pre-test of attitude towards 

Physics. 

 The symbolic representation of the experimental design is as under 

 R  E         =     T O1           

 R   C        = -     O2 

Difference =    O1 – O2 

Where R stands for randomly selected  

E = Experimental    C = Control    O = Observation   T = Treatment  

The experimental groups were taught through inquiry teaching methods, and control 

groups were taught through traditional teaching lecturer method (Bukhari, M.A, 1999). 

3.4.1    Independent Variables 

Following were independent variables for the study 

1.  Inquiry teaching method (ITM); 
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2. Traditional teaching lecture method (TTLM). 

3.4.2    Dependent Variables 

1. Academic achievement/ Performance; 

2.  Attitude towards Physics.  

3.5  RESEARCH INSTRUMENTS 

 Following instruments were used to collect data for the study:-  

1. Pre-test of academic achievements (appendix I); 

2. Post-test academic achievements (appendix II); 

3. Pre-test attitude towards Physics (appendix III); 

4. Post-test attitude towards Physics (appendix IV). 

3.5.1 Preparation of Pre-test of academic achievement, post-test of academic 

achievements, pre-test of attitude towards Physics and post-test of attitude 

towards Physics.  

Pre-test of academic achievement, post-test of academic achievements, pre-test of 

attitude towards Physics and post-test of attitude towards Physics were constructed by 

the researcher himself, after careful review of techniques of preparing test items,  and 

questions related to prescribed contents for Physics Grade 9, and attitude towards 

Physics  under the guidance of Pakistani and foreign experts, Physics teachers and test 

items writing experts (Appendix: XXIII &XXIV). Each of the Pre and Post-test 

comprised of hundred (100) test items.  Questions related to knowledge ability were 25, 

application ability 25, comprehensions ability 25, and skill development ability 25, and 
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this specification is  supported by Gray, (2003), McDermott & Redish, (1999) and 

Reay, Bao & Li, (2005) in Physics education. It can also be used in classroom 

formative assessment to assist in teaching and learning as well. Attitudes towards 

Physics comprised forty eight (48) test items statements, according to following 

specification of questions i.e. “Physics as subject” were 17, “ the home-work and test” 

8 and “Way you like to learn Physics” 23   and this specification has been  supported 

by Reid (2002). 

Table 3.1 

 The specification of marks and percentage of Pre and Post-tests, and attitude 

towards Physics  

S. No. Types of items items Marks Percentage 

1. Knowledge  ability 25 25 25 

.2. Comprehension ability 25 25 25 

3. Application  ability 25 25 25 

4. Skill development ability 25 25 25 

Attitude towards  Physics 

5. Physics as subject 17 85 35.42 

6. Home-work and test in 

Physics 

8 40 16.67 

7. Way you like to learn 

Physics 

23 115 47.92 
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The scaling methods were used to measure attitude towards Physics. Likert-scale was 

used to measure the students’ attitude towards Physics (Gay,1987). Following intensity 

level was used in Likert scale. 

 Strongly agree (S.A)  

 Agree (A)  

 Neural (N) 

 Disagree (D.A) 

 Strongly disagree (S.D.A) 
 
 Quantify the responses values   of each statement of attitude towards Physics 

Strongly agree  = 5 , Agree = 4, Neutral = 3, Disagree  = 2 Strongly disagree = 1 

3.6       PILOT TESTING OF INSTRUMENTS   

 The pilot testing of Pre-test of academic achievement, and pre-test of attitude 

towards Physics was conducted in two schools (G.H.S No: 1 for boys Abbottabad, and 

G.G.C.M.S.S Abbottabad) on fifty male and fifty female students. After getting feedback 

and after consultation with supervisor, the tests were improved by eliminating and 

modifying sixteen items from Pre-test of academic achievement, and seven items from 

Pre-test of attitude towards Physics.    

3.6.1    Validity of instruments 

Although the tests were prepared on basis of proper specification, but to ensure 

the face validity and contents validity of Pre-test of academic achievement, and Pre-test 

of attitude towards Physics were confirmed through judgmental validation, by experts in 
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field science education. In light of their suggestions, some test items were revised. These 

items were relevant and correlated with standards for science literacy. The names and 

certificates of judgmental validation of experts are given in (appendix XXIII).     

3.6.2    Reliability of Instruments  

The split half method was used to calculate reliability through product moment 

formula on Pre-test of academic achievements (Gay, 2000; Aggarwal,Y 2004).The 

reliability of the Pre-test of academic achievement test was 0.84. After thorough analysis 

the techniques of student’s attitude for calculating the reliability of Pre-test of attitude 

towards Physics, Cronbach's α was chosen to calculate reliability of Pre-test attitude 

towards Physics. It was convenient to apply five points scale to test attitude towards 

Physics (Deville's, 1991).The reliability of Pre-test of attitude towards Physics was 

calculated as 0.85.   

3.7  PROCEDURE FOR THE STUDY 

 The Pre-test of academic achievements and Pre-test attitude towards Physics were 

administered on the sample of the study. Examination halls were used for these 

purposes. After two hours and thirty minutes the Pre-test of academic achievement and 

Pre-test attitude towards Physics test were collected from them, and marked for the 

formation of experimental and control groups.  

3.7.1     Formation of the experimental and control groups  

 On the basis of Pre-test of academic achievement, and Pre-test attitude towards 

Physics scores, the classes were divided into two groups with equal mean scores. Sixty 

boys and sixty girl students were divided into two equal halves, with approximately equal 
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mean scores in their respective schools. These scores of the students were used as base 

scores for the formulation of groups. One group was termed as experimental or treatment 

group, and the other was named as control group. The marks obtained in Pre-test of 

academic achievement, and Pre-test of attitude towards Physics have been given in 

(Appendixes: V to XII).Division of students into experimental and control groups on 

basis of mean scores on Pre-test of academic achievement, and Pre–test of attitude 

towards Physics has been on next page. 

Table 3.2 

The mean scores of experimental and control groups on Pre-academic and on pre-

test for attitude towards Physics 

Name of school Types of group Number of students Mean scores 

G.C.M.S.S boys 

Experimental 30 27.20 

Control 30 26.42 

G.G.H.S. No: 2 

 

Experimental 30 28.76 

Control 30 26.83 

G.H.S No:3 boys 

 

Experimental 30 27.53 

Control 30 25.63 

G.G.C.H.S.S 

 

Experimental 30 27.86 

Control 30 28.66 
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G.C.M.S.S boys 

Experimental(att) 30 100.10 

Control(att) 30 98.00 

G. G.H.S. No: 2 

 

Experimental(att) 30 101.50 

Control 30 98.67 

G.H.S #3  

Experimental(att) 30 99.63 

Control (att) 30 99.33 

G.G.C.H.S.S  

Experimental(att) 30 100.57 

Control(att) 30 101.00 

3.7.2 Preparation of lessons plan for experimental and control groups 

 The lessons plans for this study were prepared by consulting text book of Physics 

Grade 9 in consultation with the experts, and subject specialists of Physics. The teaching 

material / teaching aids were used for teaching Physics through inquiry teaching method 

and traditional lecture method as given below:- 

1. Thirty two lesson plans on inquiry (guided and scientific) teaching method 

(Appendix: XXV); 

2. Thirty two lesson  plans on traditional lecture teaching method (Appendix: 

XXVI); 

3.  Chalk, Duster, Textbook, black-board /white-board and marker; 
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4. Teaching material required for teaching.    

3.7.3     Topics selected for experiment 

 Physics text-book (Class 9) published by the K.P.K Textbook Board Peshawar 

was the syllabus for this study. Thirty two lessons were prepared for teaching of Physics 

through inquiry and traditional lecture methods for Grade 9th science class. The selection 

of topics was done in consultation with the experts and Physics teachers. The committee 

(Appendix XXII) approved that the selected topics were important, and represented the 

whole course. The  topics  of study were Vernier caliper, micro meter screw gauge, 

addition of vectors by Gravesend’s apparatus, force of friction, state of equilibrium, 

torque, center of gravity, first law of motion, second law of motion, third law of motion, 

momentum, Newton’s law of gravitation, mass of earth, centripetal force, work, potential 

energy, kinetic energy, power, lever and their types, mechanical, principle of lever, 

mechanical advantage of inclined plane, mechanical advantage of fixed and movable 

pulley, mechanical advantage of screw jack, mechanical advantage of wheel and axle, 

mechanical advantage of wedge, matter and their states, elasticity and Hook ’s law, stress 

and strain, thermal expansion, Archimedes’ principle, pressure, pressure of liquid, 

atmospheric pressure and Pascal law. 

3.7.4    Treatment procedure for experimental and control groups  

After  grouping, the students in their respective schools, the experimental groups 

were given a treatment of inquiry teaching methods, and control groups were taught by 

traditional teaching lecture method for teaching Physics Grade 9.The experimental 

groups were taught in science laboratories through inquiry (guided and scientific) 
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method, and control groups were taught in classrooms through traditional teaching lecture 

method. Science apparatus, instruments and devices were used. This practice was carried 

out for twenty two weeks. Sixty four periods were taken in each school, and then Post-

test of academic achievement and Post-test of attitudes towards Physics were taken, to 

find out the difference in students’ performance. No discipline problem arose during the 

period of research. All the instructions were delivered to experimental and control groups 

by the researcher. The principals, teaching staff and science teachers extended full 

cooperation and coordination during the study period.  The marks obtained by students in 

post-test of academic achievement and post-test of attitude towards Physics have been 

shown in appendix XIII to XX. 

 3.8 DELIMITATIONS OF THE STUDY 

  Due to time and resource constraints, the study was delimited to:- 

1. Provincial Government High Schools(boys) in District Abbottabad KPK Pakistan; 

2. Provincial Government High Schools (girls) District Abbottabad KPK Pakistan; 

3. Students of science group Grade 9; 

4. Text book of Physics  for Grade 9; 

5. Thirty two topics from Text book of Physics for Grade 9; 

6. Teaching through inquiry and lecture methods. 

3.9      DATA COLLECTION  

            Data for this research was collected by administering Pre-test of academic 

achievement, Post-test of academic achievement, Pre-test of attitude toward Physics 

and Post-test of attitude towards Physics. Pre-test of academic achievement and Pre-test 
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of attitude towards Physics were administered before treatment, and post academic test 

were administered after the treatment. Post-test of academic achievement and post-test 

of attitude towards Physics, were conducted to examine the effect of teaching Physics 

through inquiry method, and traditional lecture method on academic and attitude 

towards Physics of male and female students. The Pre-test of academic achievements, 

Post-test of academic achievement, Pre-test of attitude towards Physics and Post-test of 

attitude towards Physics served as data of the study, in order to find difference in 

performance of groups taught through two different methods.   

3.10     DATA ANALYSIS  

In order to find out difference in academic achievement and attitude towards Physics 

between the experimental and control groups, the independent sample t-test was 

used. The null hypotheses were accepted or rejected on basis of comparison of t-

calculated and tabulated values. The data was analyzed by the application of version 

16 statistical package for social sciences SPSS. 
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    CHAPTER 4 

RESULTS AND DISCUSSION 

This experimental research was conducted to examine the effectiveness of 

teaching Physics through inquiry teaching method, and traditional teaching lecture 

method  on learning domains (knowledge ability, application ability and comprehension 

ability), psychomotor (skill development ability), and attitude towards Physics (“Physics 

as a subject”  , “Home-work and test in Physics” and “Way you  like to learn Physics”) 

of the students. The students studying in science group in ninety four, High and Higher 

secondary schools for boys and girls in district Abbottabad were the population of the 

study. The sample consisted of 120 boys and 120 girls taken from four public schools in 

district Abbottabad. “Pre-test and Post-test” design was used to find out effectiveness of 

both methods on the academic achievement, and on the attitude towards Physics of male 

and female science students of Grade 9. The experimental and control groups were made 

on the basis of mean scores obtained in Pre-test of academic achievement, and on Pre-test 

of attitude towards Physics. The experimental groups were taught through inquiry 

teaching method in science laboratories, while the control groups were taught through 

traditional teaching lecture method in their classrooms. The experiment was carried out 

for a period of twenty two weeks. On the completion of research period, the Post-test of 

academic achievement and Post-test of attitude towards Physics were administered to 

measure the effectiveness of treatment on academic achievement, and attitudes towards 

Physics of Grade 9th science, male and female students. To find the difference between 

the groups after treatment by two different teaching methods, means, standard deviations 
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were calculated and t-test was applied. Fifty four null hypotheses were developed and 

tested to achieve the objectives of the study. This chapter deals with tabulation, analysis 

and interpretations of data collected through Pre-test of academic achievement, Post-test 

of academic achievement, Pre-test of attitude towards Physics and Post-test of attitude 

towards Physics from experimental and controlled groups. The data on these variables 

have been placed in tables 4.1 to 4.16 

Table 4.1 

Comparison of mean scores of experimental and control group boys on  Pre-test of 

academic achievement 

Learning Domain Group N Means scores S.D t-values p 

1. Academic achievement 
Exp 60 27.33 6.44 

0.36             0.719 

Con 60 26.95 5.17 

2. Knowledge ability 

Exp 60 6.40 3.35 

0.22            0.826 

Con 60 6.53 3.26 

3. Application ability 

Exp 60 4.26 2.53 

0.74             0.458 

Con 60 5.17 2.38 

4. Comprehension ability 

Exp 60 7.50 3.24 

0.78             0.439 

Con 60 7.08 2.61 

5. Skill development 

ability 

Exp 60 7.60 2.73 

0.96             0.341 

Con 60 7.12 2.21 

Critical value of t at 0.05 =1.96     df =118 
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The data in table 4.1 shows that: 

1. Mean score of experimental group boys (M =27.33) is approximately equal to that of 

control group boys (M =26.95) and t-value is 0.361. The calculated value of “t” is less 

than the tabulated value at 0.05 level (0.361< 1.96). Therefore, there is no significant 

difference between the mean scores of both the groups on Pre-test of academic 

achievement. The result shows that both groups are approximately equal with   

respect to academic achievements before the start of treatment. 

2. Knowledge ability of experimental group boys (M =6.40) is approximately equal to 

that of control group boys (M = 6.53) and t-value is 0.22. The calculated value of “t”   

is less than that the tabulated value of   at 0.05 level (0.22 <1.96). Therefore there is 

no significant difference between the mean scores in knowledge ability of the 

experimental groups on “Pre-test of academic achievement”. The result shows that 

both the groups are approximately equal with respect to knowledge ability. 

3. Application ability of experimental group boys (M =3.26) is less than that of control 

group boys (M = 5.17) and t-value is 0.74. The calculated value of “t”   is less than 

that the tabulated value of at 0.05 level (0.74<1.96). Therefore, there is no significant 

difference between the mean scores in application ability of both the groups on Pre-

test of academic achievement. The result shows that both groups are approximately 

equal with respect to application ability. 
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4. Comprehension ability of the experimental group boys (M =7.50) is approximately 

equal to that of control groups boys (M = 7.08) and t-value is 0.78. The calculated 

value of “t” is less than that the tabulated value of at 0.05 level (0.78 <1.96). 

Therefore, there is no significant difference between mean scores in comprehension 

ability of both the groups on Pre-test of academic achievement. The result shows that 

both groups are approximately equal with respect to comprehension ability. 

5. Skill development ability of experimental group boys (M =7.60) is approximately 

equal to that of control groups boys (M = 7.12) and t-value is 0.96. The calculated 

value of “t” is less than that the tabulated value of at 0.05 level (0.96<1.96). 

Therefore, there is no significant difference between mean scores in skill 

development ability on Pre-test of academic achievement. The result shows that both 

groups are approximately equal with respect to skill development ability. 
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Figure 1: shows the data presented in table 4.1 and discussed thereafter in points No 1 to 

5.The graphical representations for Mean scores, S.D, t-values and p-values of 

experimental group boys and control group boys in Academic achievement, Knowledge 

ability, Application ability, Comprehension ability and Skill development ability on Pre–

test of academic achievement.   
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Table 4.2 

Comparison of the attitude of boys on “Pre-test of attitude towards Physics” 

Items Comparisons N Mean S. D t-values p 

1. Physics as a subject 

Exp 60 32.85 7.32 
0.351              0.726

Con 60 32.45 4.93 

2. Home-work and test in 

Physics 

Exp 60 23.83 4.67 
1.63                0.106

Con 60 25.00 3.01 

3. Way you Like to learn 

Physics 

Exp 60 43.62 4.29 
1.11                0.268

Con 60 42.62 5.47 

4. Overall  attitude towards 

physics 

Exp 60 32.67 7.40 
0.169              0.866

Con 60 33.35 7.72 

Critical value of t at 0.05 =1.96     df =118 

The data in table 4.2 shows that: 

1. Mean score on attitude test “Physics as a subject” of experimental group boys (M 

=32.85) is approximately equal to that of control group boys (M = 32.45) and t-value 

is 0.351.  The calculated value of “t” is less than that the tabulated value of at 0.05 

level (0.351 <1.96). Therefore there is no significant difference between mean scores 

on Pre-test of attitude towards Physics in “Physics as a subject”. The result shows 

that both the groups were approximately equal with respect to attitude test “Physics 

as a subject”. 

2. Mean score on the attitude test “Home work and test in Physics” of experimental 

group boys (M =23.83) is approximately equal to that of control group boys (M = 
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25.00) and t-value is 1.63. The calculated value of “t” is less than that the tabulated 

value of at 0.05 level (0.1.63 <1.96).Therefore, there is no significant difference 

between mean scores of both the group on Pre-test of attitude towards Physics in 

“Home-work and test in Physics”. The result shows that both groups were 

approximately equal with respect to “Home-work and test in Physics”. 

3. Mean score on the attitude test “Way you like to learn Physics” of experimental group 

boys (M =43.62 is approximately equal to that of control group boys (M = 42.62) and 

t-value is 1.11. The calculated value of “t” is less than that the tabulated value of at 

0.05 level (1.11 <1.96). Therefore, there is no significant difference between mean 

scores of both the group on Pre-test of attitude towards Physics in “Way you like to 

learn Physics”. The result shows that both groups were approximately equal with 

respect to “Way you like to learn Physics”. 

4. Mean score on attitude test “Overall attitude towards Physics” of experimental group 

boys (M =32.67 is approximately equal to that of control group boys (M = 33.35) and 

t-value is 0.17. The calculated value of “t” is less than that the tabulated value of at 

0.05 level (0.17 <1.96). Therefore, there is no significant difference between mean 

scores of both the groups on Pre-test of attitude towards Physics in “Overall attitude 

towards Physics”. Hence both the groups were equal in “Overall attitude towards 

Physics” before the treatment.  
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Figure 2: shows the data presented in table 4.2 and discussed thereafter in points No 1 to 

4. The graphical representation for Mean, S.D and t. values of experimental group boys 

and control group boys in Physics as a subject, Home-work and test in Physics, Way you 

like to learn Physics and overall attitude towards Physics on basis of Pre-test attitude 

towards Physics. 
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Table 4.3 

Comparison of mean scores of experimental and control groups(boys) on Post-test of 

academic achievement 

Learning Domain Group N Means scores S.D t-values p 

1.Academic achievement 
Exp 60 79.77 5.22 

28.28             0.000 

Con 60 50.92 5.94 

2.Knowledge ability 

Exp 60 17.27 1.74 

13.15            0.000 

Con 60 12.22 2.42 

3.Application ability 

Exp 60 19.77 2.20 

16.85           0.000 

Con 60 12.55 2.49 

4.Comprehension ability 

Exp 60 20.97 3.24 

17.54           0.000 

Con 60 13.67 2.10 

5.Skill development 

ability 

Exp 60 22.07 2.15 

19.20            0.000 

Con 60 12.87 3.02 

Critical value of t at 0.05 =1.96               df= 118 

The data in table 4.3 shows that:  

1. Mean score of experimental group boys (M =79.77) is greater than that of control 

group boys (M = 50.92) and t-value is 28.28. The calculated value of “t” is greater 

than the tabulated value at 0.05 level (28.28>1.96).Therefore, there is significant 

difference between the mean scores of both the groups on Post-test of academic 

achievement. The result shows that both groups are not equal with respect to 
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academic achievement. Thus the null hypothesis i.e.  HO1.(There is no significant 

difference between academic achievement of male students taught Physics through 

inquiry teaching method and those taught by traditional teaching lecture method  at 

secondary level”) is rejected. Hence the experimental group boys perform better than 

the control boys group as a result of treatment. The result supported by Jill A. 

Marshall and James T. Dorward, (1997). 

2. Knowledge ability of experimental group boys (M =17.27 is greater than that of 

control group boys (M = 12.23) and t-value is 13.15. The calculated value of “t” is 

greater than the tabulated value at 0.05 level (13.15>1.96). Therefore, there is 

significant difference between the mean scores in knowledge ability of both the 

groups on Post-test of academic achievement. The result shows that both groups are 

not equal with respect to knowledge ability. Thus the null hypothesis i.e. HO2.(There 

is no significant difference between academic achievement in cognitive learning 

domain “knowledge ability” male students taught Physics Grade 9 through inquiry 

teaching method and those taught by traditional teaching  lecture method at secondary 

level) is rejected. Hence the experimental group boys perform in knowledge ability 

better than the control boys group as a result of treatment. 

3. Application ability of experimental group boys (M =19.78) is greater than that of 

control group boys (M =12.55) and t-value is 16.85. The calculated value of “t” is 

greater than the tabulated value at 0.05 level (16.85>1.96) .Therefore, there is 

significant difference between the mean scores in application ability of both the 

groups on Post-test of academic achievement. The result shows that both groups are 

not equal with respect to application ability. Thus the null hypothesis i.e. HO3.(There 
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is no significant difference between academic achievement in learning “application 

ability” of male students taught Physics Grade 9 through inquiry teaching method and 

those taught by traditional teaching lecture method  at secondary level) is rejected. 

Hence the experimental group boys perform in application ability better than control 

group boys as result of treatment. 

4. Comprehension ability of experimental group boys (M =20.97) is greater than that of 

control group boys (M = 13.67) and t-value is 17.54. The calculated value of “t” is 

greater than the tabulated value at 0.05 level (17.539>1.96). Therefore, there is 

significant difference between the mean scores in comprehension ability of both the 

groups on Post-test of academic achievement. The result shows that both groups are 

not equal with respect to comprehension ability. Thus the null hypothesis i.e. 

HO4.(There is no significant difference between academic achievement in cognitive 

learning domain “comprehension ability” of male students taught Physics Grade 9 

through inquiry teaching method , and those taught by traditional teaching method at 

secondary level) is rejected. Hence the experimental group boys perform better in 

comprehension ability than control group boys as a result of treatment. 

5. Skill developments ability of experimental group boys (M =22.07) is greater than that 

of control group boys (M = 12.87) and t-value is 19.20. The calculated value of “t” is 

greater than the tabulated value at 0.05 level (19.20>1.96). Therefore, there is 

significant difference between the mean scores in skill developments ability of both 

the groups on Post-test of academic achievement. The result shows that both groups 

are not equal with respect to skill developments ability. Thus the null hypothesis i.e. 

HO5.(There is no significant difference between academic achievements in 
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psychomotor learning domain “skill development ability” of male students taught 

Physics Grade 9 through inquiry teaching method and those taught by traditional 

teaching method at secondary level) is rejected. Hence the experimental group boys 

perform better in skill development ability than control group boys as a result of 

treatment.  
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Figure: 3 shows the data presented in table 4.3 and discussed thereafter in points No. 1 to 

5. The Graphical representation for Mean scores, S.D and t-value of experimental group 

boys and control group boys in Academic achievement, Knowledge ability, Application 

ability, Comprehension ability and Skill development ability on Post-test of academic 

achievement. 
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Table 4.4 

Comparison of the attitude of boys on “Post-test of attitude towards Physics” 

Items Comparisons N Mean S. D t-value p 

1. Physics as a subject 
Exp boys 60 67.43 6.91 

16.51 0.000 

Con boys 60 44.23 8.41 

2. Home-work and test in 

Physics 

Exp boys 60 34.45 2.59 

13.16 0.000 

Con boys 60 26.45 3.93 

3. Way you like to learn 

Physics 

Exp boys 60 90.12 8.26 

27.85 0.000 

Con boys 60 48.75 8.00 

4. Overall  attitude 

towards physics 

Exp boys 60 64.00 10.24 

35.22 0.000 

Con boys 60 39.81 12.24 

Critical value of t at .05 =1.96               df= 118 

The data in table 4.4 shows that:  

1. Mean score on attitude test “Physics as a subject” of experimental group boys (M 

=67.43) is greater than that of control group boys (M =44.23) and t-value is 16.51. 

The calculated value of “t” is greater than that the tabulated value of at 0.05 level 

(16.51 >01.96). Therefore, there is significant difference between mean scores of both 

groups on Post-test of attitude towards Physics in “Physics as a subject”. The result 

shows that both groups are not equal with respect to attitude test “Physics as a 

subject”. Thus the null hypothesis i.e. H06.(There is no significant difference between  

attitude towards Physics in “Physics as subject” of male students taught Physics 
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Grade 9 through inquiry teaching method and those taught by traditional lecture 

method at secondary level) is rejected. Hence the experimental group (boys) shows 

positive attitude than that of control group boys as a result of treatment in “Physics as 

subject”. 

2. Mean score on attitude test “Home work and test in Physics” of experimental group 

boys (M =34.45) is greater than that of control group boys (M = 26.45) and t-value is 

13.16. The calculated value of “t” is greater than that the tabulated value of at 0.05 

level (13.16 > 01.96). Therefore, there is significant difference between mean scores 

of both groups on Post-test of attitude towards Physics in “Home work and test in 

Physics”. The result shows that both the groups are not equal with respect to attitude 

test “Home work and test in Physics”. Thus the null hypothesis i.e. H07.(There is no 

significant difference between the attitude towards Physics in “Home work and test in 

Physics” of male students taught Physics Grade 9 through inquiry teaching method 

and those taught by traditional lecture method at secondary level) is rejected. Hence 

the experimental group (boys) shows positive attitude than that of control group boys 

as a result of treatment in “Home work and test in Physics”. 

3. Mean score on attitude test “Way you like to learn Physics” of experimental group 

boys (M =90.12) is greater than that of control group boys (M = 48.75) and t-value is 

27.85. The calculated value of “t” is greater than that the tabulated value of at 0.05 

level (27.85 > 01.96). Therefore, there is significant difference between mean scores 

both the groups on Post-test of attitude towards Physics in “Way you like to learn 

Physics”. The result shows that both the groups are not equal with respect to attitude 

test “Way you like to learn Physics”. Thus the null hypothesis i.e. H08.(There is no 
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significant difference between attitude towards Physics in “Way you  like to learn 

Physics” of male students taught Physics Grade 9 through inquiry teaching method 

and those taught by traditional lecture method at secondary level)is rejected. Hence 

the experimental group (boys) shows positive attitude than that of the control group 

boys as a result of treatment in “Way you like to learn Physics”. 

4. Mean score on attitude test “Overall attitude towards Physics” of experimental group 

boys (M =64.00) is greater than that of control group boys (M = 39.81) and t-value is 

35.22. The calculated value of “t” is greater than that the tabulated value of at 

0.05level (35.22 > 01.96).Therefore, there is significant difference between mean 

scores both the groups on Post-test of attitude towards Physics in   “Overall attitude 

towards Physics”. The result shows that both the groups are not equal with respect to 

attitude test “Overall attitude towards Physics”. Thus the null hypothesis i.e. 

H09.(There is no significant difference between the attitude towards Physics mean 

scores of male students taught Physics Grade 9 through inquiry teaching method  and 

those taught by traditional lecture method at secondary level is rejected. Hence the 

experimental group boys more positive than that of the control boys group boys as a 

result of treatment in “Overall attitude towards Physics”. 

 

 
 

 

Figure: 4 shows that the data presented in table 4.4 and discussed thereafter in points No. 

1 to 4. The graphical representation for Mean, S.D and t-values of experimental group 
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boys and control group boys in Physics as a subject, Home-work and test in Physics, Way 

you like to learn Physics and overall attitude towards Physics on Post-test of attitude 

towards Physics. 
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achievement” 

Learning domains 
Pre-test      N=60 Post-test        N=60   df=118 

Means S.D Means S.D t-values p 

1.  Academic 

achievement 
27.33 6.44 79.77 5.22 48.99 0.000 

2.  Knowledge ability 6.40 3.35 17.27 1.74 22.30 0.000 

3. Application ability 4.26 2.53 19.77 2.20 35.83 0.000 

4. Comprehension ability 7.50 3.24 20.97 2.10 27.02 0.000 

5.  Skill development 

ability 
7.60 2.73 22.07 2.15 32.23 0.000 

Critical value of t at 0.05 =1.96      

The data in table 4.5 shows that: 

1. Mean score of experimental group boys (M =79.77) on Post-test of academic 

achievement is greater than that of experimental group boys (M = 27.33) on pre-test 

of academic achievement and t-value is 48.99. The calculated value of “t” is 

extremely greater than the tabulated value at 0.05 level (48.99>1.96).Therefore, there 

is significant difference between mean scores of both the groups on Pre-test and  

Post-test of academic achievement. The result shows that both the groups are not 

equal with respect to academic achievement after the treatment. Thus the null 

hypothesis i.e. H010.(There is no significant difference between academic achievement 

of male students taught Physics Grade 9 through inquiry teaching method  on Pre-test 

and Post-test academic achievement) is rejected. Hence the experimental group 
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(boys) shows great improvement in academic achievement after the treatment on 

Post-test of academic achievement. 

2. Knowledge ability of experimental group boys on (M = 17.27) Post-test of academic 

achievement is greater than that of experimental group boys (M =6.40) on Pre-test of 

academic achievement and t-value is 22.30. The calculated value of “t” is extremely 

greater than the tabulated value at 0.05 level (22.30 >1.96). Therefore, there is 

significant difference between the mean scores in knowledge ability of both the 

groups on Pre-test and Post-test of academic achievement. The result shows that both 

groups are not equal with respect to knowledge ability. Thus the null hypothesis i.e. 

H011.(There is no significant difference between academic achievement of male 

students taught Physics Grade 9 in cognitive learning domain “knowledge ability” 

through inquiry teaching method  on Pre-test and Post-test academic achievement) is 

rejected. Hence the experimental group (boys) shows better performance in 

knowledge ability after the treatment on Post-test of academic achievement. 

3. Application ability of experimental group boys (M = 19.77) on Post-test of academic 

achievement is greater than that of experimental group boys   (M =4.26) on Pre-test of 

academic achievement and t-value is 35.83. The calculated value of “t” is extremely 

greater than the tabulated value at 0.05 level (35.83 >1.96). Therefore, there is 

significant difference between the mean scores in application ability of both the 

groups on Pre-test and Post-test of academic achievement. The result shows that both 

groups are not equal with respect to application ability. Thus the null hypothesis i.e. 

H012.(There is no significant difference between academic achievement of male 

students taught Physics Grade 9 in cognitive learning domain “application ability” 



126 
 

through inquiry teaching method on  Pre-test and Post-test of academic achievement) 

is rejected. Hence the experimental group boys on Post-test of academic achievement 

show better performance in application ability as result of treatment. 

4. Comprehension ability of experimental group boys (M = 20.97) on Post-test of 

academic achievement is greater than that of experimental group boys (M =7.50) on 

Pre-test of academic achievement and t-value is 27.02. The calculated value of “t” is 

extremely greater than the tabulated value at 0.05 level (27.02 >1.96). Therefore, 

there is significant difference between the mean scores in comprehension ability of 

both the groups on Pre-test and Post-test of academic achievement. The result shows 

that both groups are not equal with respect to comprehension ability .Thus the null 

hypothesis i.e. H013.(There is no significant difference between academic achievement 

of male students taught Physics Grade 9 in cognitive learning domain 

“comprehension ability” through inquiry teaching method on Pre-test and Post-test 

academic achievement) is rejected. Hence the experimental group (boys) shows better 

performance on Post-test of academic achievement in comprehension ability as result 

of treatment. 

5. Skill development ability of experimental group boys (M =22.07) on Post-test of 

academic achievement is greater than that of experimental group boys (M =7.60) on 

Pre-test of academic achievement and t-value is 32.23. The calculated value of “t” is 

extremely greater than the tabulated value at 0.05 level (32.23 >1.96). Therefore, 

there is significant difference between the mean scores in skill development ability of 

both the groups on Pre-test and Post-test of academic achievement. The result shows 

that both groups are not equal with respect to skill development ability .Thus the null 
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hypothesis i.e. H014.(There is no significant difference between academic achievement 

of male students taught Physics Grade 9 in psychomotor domain “skill development 

ability” through inquiry method on Pre-test and Post-test academic achievement) is 

rejected. Hence the experimental group (boys) shows better performance on Post-test 

of academic achievement in skill development ability as result of treatment.  

 

 
 
 

 

 

 

 

 

 

 

 

Figure: 5 shows  the data presented in table 4.5 and discussed thereafter in points No. 1 

to 5.The  graphical representation for Mean scores, S.D and t-values of experimental 

groups boys in Academic achievement, Knowledge ability, Application ability, 
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Comprehension ability and Skill development ability on Pre-test and Post-test of 

academic achievements. 

 

Table 4.6 

Comparison of attitudes of experimental  groups (boys ) on “Pre and Post-test of 

attitude towards Physics” 

Items Pre-test     N=60 Post-test    N=60     df=118 

0

10

20

30

40

50

60

70

80

90

Academic 

achievements 

Knowledge ability Application ability Comprehension 

ability

Skill development 

ability

Pre-test mean exp

Pre-test SD exp

Post-test mean exp

Post-test SD exp

t .values



129 
 

Means S.D Means S.D t-values p 

1. Physics as a subject 32.85 7.32 67.43 6.91 26.61 0.000 

2. Home-work and test in 

Physics 

23.83 4.67 34.45 2.59 15.98 0.000 

3. Way you  like to learn 

Physics 

43.62 4.29 90.12 8.26 38.70 0.000 

4. Overall  attitude 

towards physics 

32.67 7.40 64.00 10.24 19.21 0.000 

Critical value of t at 0.05 =1.96   

The data in table 4.6 shows that:  

1. Mean score on attitude test “Physics as a subject” of experimental group boys (M 

=67.43) on Post-test of attitude towards Physics is greater than that of experimental 

group boys (M =32.85) on Pre-test of attitude towards Physics and t-value is 26.61. 

The calculated value of “t” is greater than that the tabulated value of at 0.05 level 

(26.91> 01.96). Therefore, there is significant difference between mean scores on 

Pre-test and Post-test of attitude towards Physics in “Physics as a subject”. The result 

shows that both the groups are not equal with respect to attitude test “Physics as a 

subject”. Thus the null hypothesis i.e. H015.(There is no significant difference 

between attitude towards Physics in “Physics as a subject” of male students taught 

Physics Grade 9 through inquiry teaching method ,on Pre-test and Post-test of attitude 

towards Physics) is rejected. Hence experimental group (boys) shows more positive 
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attitude towards Physics after the treatment on Post-test of attitude towards Physics in 

“Physics as a subject”. 

2. Mean score on attitude test “Home-work and test in Physics” of experimental group 

boys (M= 34.45) on Post-test of attitude towards Physics is greater than that of 

experimental group boys (M =23.83) on Pre-test of attitude towards Physics and t-

value is 15.98. The calculated value of “t” is greater than that the tabulated value of at 

0.05 level (15.98 > 01.96). Therefore, there is significant difference between mean 

scores on Pre-test and Post-test of attitude towards Physics in “Home-work and test in 

Physics”. The result shows that both the groups are not equal with respect to attitude 

test “Home-work and test in Physics”. Thus the null hypothesis i.e. H016. (There is no 

significant difference between the attitude towards Physics of male students taught 

Physics Grade 9 in “Home-work and test in Physics” through inquiry teaching 

method (ITM) on Pre-test and Post-test of attitude towards Physics) is rejected. Hence 

experimental group (boys) shows more positive attitude towards Physics as result of 

the treatment on Post-test of attitude towards Physics in “Home-work and test in 

Physics”. 

3. Mean score on attitude test “Way you Like to learn Physics” of experimental group 

boys (M= 90.12) on Post-test of attitude towards Physics is greater than that of 

experimental group boys (M = 43.62) on Pre-test of attitude towards Physics and t-

value is 38.70. The calculated value of “t” is greater than that the tabulated value of at 

0.05 level (38.70 > 01.96). Therefore, there is significant difference between mean 

scores on Pre-test and Post-test of attitude towards Physics in “Way you like to learn 

Physics”. The result shows that both the groups are not equal with respect to attitude  
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“Way you Like to learn Physics” after the treatment on Pre-test and Post-test of 

attitude towards Physics. Thus the null hypothesis i.e. H017.(There is no significant 

difference between the attitude towards Physics of male students taught Physics 

Grade 9 in “Way you like to learn Physics” through inquiry teaching method  on Pre-

test and Post-test of attitude towards Physics) is rejected. Hence experimental group 

(boys) shows more positive attitude towards Physics in “Way you like to learn 

Physics”. 

4. Mean score on attitude test “Overall attitude towards Physics” of experimental group 

boys (M= 64.00) on Post-test of attitude towards Physics is greater than that of 

experimental group boys (M = 32.67) on Pre-test of attitude towards Physics and t-

values is 19.21. The calculated value of “t” is greater than that the tabulated value of 

at 0.05 level (19.21 > 01.96). Therefore, there is significant difference between mean 

scores on Pre-test and Post-test of attitude towards Physics in “Overall attitude 

towards Physics”. The result shows that both the groups are not equal with respect to 

overall attitude towards Physics after the treatment on Pre-test and Post-test of 

attitude towards Physics. Thus the null hypothesis i.e. H018.(There is no significant 

difference between the attitudes towards Physics’ mean scores of male students 

taught Physics Grade 9 through inquiry teaching method  on Pre-test and Post-test of 

attitude towards Physics) is rejected. Hence experimental group (boys) shows 

extremely positive   in “Overall attitude towards Physics”. 
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Figure: 6 shows the data presented in table 4.6 and discussed thereafter in points No. 1 to 

4. The graphical representation for Mean, S.D and t. values of experimental boys in 

Physics as subject, Home-work and test in Physics, Way you  like to learn Physics and 

Overall attitude towards Physics on the basis of Pre-test and Post-test of attitude towards 
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Physics.

 

Table 4.7 

Comparison of control  group boys  on Pre and Post-tests of  academic achievements

Learning domains 
Pre-test   N=60 Post-test   N=60   df=118 
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1. Academic achievement 26.95 5.17 50.92 5.94 23.58 0.00 

2. Knowledge ability 6.53 3.26 12.22 2.42 10.86 0.000 

3. Application ability 5.17 2.38 12.55 2.49 16.60 0.000 

4. Comprehension ability 7.08 2.61 13.67 2.45 14.48 0.000 

5. Skill development ability 7.12 2.21 12.87 3.02 11.58 0.000 

Critical value of t at 0.05 =1.96      

The data in table 4.7 shows that:  

1. Mean score of control group boys (M =50.92) on Post-test of academic achievement 

is greater than that of control group boys (M = 26.95) on Pre-test of academic 

achievement and t-value is 23.58. The calculated value of “t” is extremely greater 

than the tabulated value at 0.05 level (23.58>1.96).Therefore, there is significant 

difference between the mean scores of both the groups on Pre-test and  Post-test of 

academic achievement. The result shows that both groups are not equal with respect 

to academic achievement after the treatment. Thus the null hypothesis i.e. H019.(There 

is no significant difference between mean scores the academic achievements of male 

students taught Physics Grade 9 through traditional teaching lecture method on Pre-

test and Post-test of academic achievement) is rejected. Hence the control group 

(boys) shows   improvement in academic achievement. 

2. Knowledge ability of control group boys (M =12.22) on Post-test of academic 

achievement is greater than that of control group boys (M = 6.53) on Pre-test of 

academic achievement and t-value is 10.86. The calculated value of “t” is greater than 

the tabulated value at 0.05 level (10.86 >1.96).Therefore, there is significant 



135 
 

difference between the mean scores in knowledge ability of both the groups on Pre-

test and  Post-test of academic achievement. The result shows that both groups are not 

equal with respect to knowledge ability after the treatment. Thus the null hypothesis 

i.e. H020.(There is no significant difference between academic achievement of male 

students taught Physics Grade 9 in cognitive learning domain “knowledge ability” 

through traditional teaching lecture method on Pre-test and Post-test of academic 

achievement) is rejected. Hence the control group (boys) shows improvement in 

knowledge. 

3. Application ability of control group boys (M =12.55) on Post-test of academic 

achievement is greater than that of control group boys (M = 5.12) on Pre-test of 

academic achievement and t-value is 16.60. The calculated value of “t” is greater than 

the tabulated value at 0.05 level (16.60 >1.96).Therefore, there is significant 

difference between the mean scores in application ability of both the groups on Pre-

test and  Post-test of academic achievement. The result shows that both groups are not 

equal with respect to application ability after the treatment. Thus the null hypothesis 

i.e. H021.(There is no significant difference between academic achievement of male 

students taught Physics Grade 9 in cognitive learning domain “application ability” 

through traditional teaching lecture method on Pre-test and Post-test) is rejected. 

Hence the control group (boys) shows improvement in application ability. 

4. Comprehension ability of control group boys (M =13.67) on Post-test of academic 

achievement is greater than that of control group boys (M = 7.08) on Pre-test of 

academic achievement and t-value is 14.48. The calculated value of “t” is greater than 

the tabulated value at 0.05 level (14.48 >1.96).Therefore, there is significant 
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difference between the mean scores in comprehension ability of both the groups on 

Pre-test and  Post-test of academic achievement. The result shows that both groups 

are not equal with respect to comprehension ability after the treatment. Thus the null 

hypothesis i.e. H022.(There is no significant difference between academic 

achievements of male students taught Physics Grade 9 in cognitive learning domain 

“comprehension ability” through traditional teaching lecture method on Pre-test and 

Post-test of academic achievement) is rejected. Hence the control group (boys) shows 

improvement in comprehension ability.  

5. Skill development ability of control group boys (M =12.87) on Post-test of academic 

achievement is greater than that of control group boys (M = 7.12) on Pre-test of 

academic achievement and t-value is 11.90. The calculated value of “t” is greater than 

the tabulated value at 0.05 level (11.90 > 1.96).Therefore, there is significant 

difference between the mean scores in skill development ability of both the groups on 

Pre-test and  Post-test of academic achievement. The result shows that both groups 

are not equal with respect to skill development ability after the treatment. Thus the 

null hypothesis i.e. H023.(There is no significant difference between academic 

achievement of male students taught Physics Grade 9 in psychomotor learning “skill 

development ability” through traditional teaching lecture method on Pre-test and 

Post-test of academic achievement)is rejected. Hence the control group (boys) shows 

improvement in skill development ability.  
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Figure: 7 shows the data presented in table 4.7 and discussed thereafter in points No. 1 to 

5. The graphical representation for Mean scores, S.D and t-values of control groups boys 

in Overall academic achievement, Knowledge ability, Application ability, 
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Comprehension ability and Skill development ability on Pre-test and Post-test of 

academic achievement. 

 

Table 4.8 

Comparison of the attitude of  control groups (boys) on “Pre-and Post-tests of 
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Items 
Pre-test    N=60 Post-test    N=60  df=118 

Means S.D Means S.D t-values p 

1. Physics as a subject 32.45 4.93 44.23 8.41 9.36 0.000 

2. Home-work and test in 

Physics 
25.00 3.01 26.45 3.93 2.27 0.025 

3. Way you  like to learn 

Physics 
42.62 5.47 48.75 8.00 4.90 0.000 

4. Overall  attitude 

towards physics 
33.35 7.72 39.81 12.24 3.46 0.000 

Critical value of t at 0.05 =1.96     

The data in table 4.8 shows that:  

1. Mean score on attitude test “Physics as a subject” of control group boys (M =44.23) 

on Post-test of attitude towards Physics is greater than that of control group boys (M 

=32.45) on Pre-test of attitude towards Physics and t-value is 9.36. The calculated 

value of “t” is greater than that the tabulated value of at 0.05 level (9.36> 01.96). 

Therefore, there is significant difference between mean scores on Pre-test and Post-

test of attitude towards Physics in “Physics as a subject”. The result shows that both 

the groups are not equal with respect to attitude test “Physics as a subject” after the 

treatment on Pre-test and Post-test of attitude towards Physics. Thus the null 

hypothesis i.e. H024.(There is no significant difference between the attitudes towards 

Physics of male students taught Physics Grade 9 in “Physics as a subject” taught 

through traditional teaching lecture teaching method on Pre-test and Post-test of 
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attitude towards Physics) is rejected. Hence control group (boys) shows more positive 

attitude towards Physics in “Physics as a subject”. 

2. Mean score on attitude test “Home-work and test in Physics” of control group boys 

(M =26.45) on Post-test of attitude towards Physics is greater than that of control 

group boys (M =25.00) on Pre-test of attitude towards Physics and t-value is 2.27. 

The calculated value of “t” is greater than that the tabulated value of at 0.05 level 

(2.27 > 01.96). Therefore, there is significant difference between mean scores on Pre-

test and Post-test of attitude towards Physics in “Home-work and test in Physics”. 

The result shows that both the groups are not equal with respect to attitude test 

“Home-work and test in Physics”. Thus the null hypothesis i.e. H025.(There is no 

significant difference between the attitude towards Physics of male   students taught 

Physics Grade 9 in “Home-work and test in Physics” taught through traditional 

teaching lecture teaching method  on Pre-test and Post-test of attitude towards 

Physics) is rejected. Hence control group (boys) shows positive attitude towards 

Physics” after the treatment on Post-test of attitude towards Physics in “Home-work 

and test in Physics. 

3. Mean score on attitude test “Way you like to learn Physics” of control group boys (M 

=48.75) on Post-test of attitude towards Physics is greater than that of control group 

boys (M =42.62) on Pre-test of academic achievement and t-value is 4.90. The 

calculated value of “t” is greater than that the tabulated value of at 0.05 level (4.90 > 

01.96). Therefore, there is significant difference between mean scores on Pre-test and 

Post-test of attitude towards Physics in “Way you like to learn Physics”. The result 
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shows that both groups are not equal with respect to “Way you  like to learn Physics” 

after the treatment on Pre-test and Post-test of attitude towards Physics. Thus the null 

hypothesis i.e. H026.(There is no significant difference between the attitudes towards 

Physics of male students taught Physics Grade 9 in “Way you like to learn Physics” 

taught through traditional teaching lecture teaching method on Pre-test and Post-test 

of attitude towards Physics) is rejected. Hence control group (boys) shows positive 

attitude towards Physics in “Way you like to learn Physics”. 

4. Mean score on attitude test “Overall attitude towards Physics” of control group boys 

(M =39.81) on Post-test of attitude towards Physics is greater than that of control 

group boys (M =33.35) on Pre-test of attitude towards Physics and t-value is 3.46. 

The calculated value of “t” is greater than that the tabulated value of at 0.05 level 

(3.46 > 01.96). Therefore, there is significant difference between mean scores on Pre-

test and Post-test of attitude towards Physics in “Overall attitude towards Physics”. 

The result shows that both the groups are not equal with respect to “Overall attitude 

towards Physics” after the treatment on Pre-test and Post-test of attitude towards 

Physics. Thus the null hypothesis i.e. H027.(There is no significant difference between 

the attitudes towards Physics’ mean scores of male students taught Physics Grade 9 

taught through traditional teaching lecture teaching method on Pre-test and Post-test 
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of attitude towards Physics) is rejected. Hence control group (boys) shows positive 

attitude towards Physics in “Overall attitude towards Physics”. 
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Figure: 8 shows the data presented in table 4.8 and discussed thereafter in points No. 1 to 

4. The  graphical representation for Mean, S.D and t. values of control group boys   in 

Physics as a subject, Home-work and test in Physics, Way you like to learn Physics, and 

Overall attitude towards Physics on basis of Pre and Post-tests attitude towards Physics  
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The data in table 4.9 shows that:  

1. Mean score of experimental group girls (M =28.15) is approximately equal to that of 

control group girls (M =27.43) and t-value is 0.82. The calculated value of “t” is less 

than the tabulated value at 0.05 level (0.82 < 1.96). Therefore, there is no significant 

difference between the mean scores of both the groups on Pre-test of academic 

Table 4.9 

Comparison  of mean scores of experimental and control groups girls on  Pre-

test of academic achievement 

Learning Domain Group N Means scores S.D t-values p 

1. Academic 

achievement 

Exp 60 28.15 4.11 

082              0.417 

Con 60 27.43 5.42 

2. Knowledge ability 

Exp 60 7.43 2.59 

0.04              0.970 

Con 60 7.42 2.18 

3. Application ability 

Exp 60 6.13 1.99 

0.092           0.277 

Con 60 6.55 2.19 

4. Comprehension ability 

Exp 60 7.22 2.13 

1.94             0.055 

Con 60 6.45 2.20 

5. Skill development 

ability 

Exp 60 7.32 2.00 

1.96             0.249 

Con 60 6.87 2.24 

Critical value of t at 0.05 =1.96      df    = 118 
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achievement. The result shows that both groups were approximately equal with   

respect to academic achievements before the start of treatment. 

2. Knowledge ability of experimental group girls (M =7.43) is approximately equal to 

that of control group girls (M =7.42) and t-value is 0.04. The calculated value of “t” is 

less than the tabulated value at 0.05 level (0.04 < 1.96). Therefore, there is no 

significant difference between the mean scores in knowledge ability of both the 

groups on Pre-test of academic achievement. The result shows that both groups were 

approximately equal with respect to knowledge ability before the start of treatment. 

3. Application ability of experimental group girls (M =6.55) is approximately equal to 

that of control group girls (M =6.13) and t-value is 0.09. The calculated value of “t” is 

less than the tabulated value at 0.05 level (0.09 < 1.96). Therefore, there is no 

significant difference between the mean scores in application ability of both the 

groups on Pre-test of academic achievement. The result shows that both groups were 

approximately equal with respect to application ability before the start of treatment. 

4. Comprehension ability of experimental group girls (M =7.22) is approximately equal 

to that of control group girls (M =6.45) and t-value is 1.94. The calculated value of 

“t” is less than the tabulated value at 0.05 level (1.94 < 1.96). Therefore, there is no 

significant difference between the mean scores in comprehension ability of both the 

groups on Pre-test of academic achievement. The result shows that both groups were 

approximately equal with respect to comprehension ability. 

5. Skill development ability of experimental group girls (M =7.32) is approximately 

equal to that of control group girls (M = 6.87) and t-value is 1.16. The calculated 

value of “t” is less than the tabulated value at 0.05 level (1.16 < 1.96). Therefore, 
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there is no significant difference between the mean scores in skill development ability 

of both the groups on Pre-test of academic achievement. The result shows that both 

groups were approximately equal with respect to skill development ability. 
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Figure: 9 shows the data presented in table 4.9 and discussed thereafter in points No. 1 to 

5.The graphical representation for Mean scores, S.D and t-values of experimental girls 

and control group girls in overall academic achievement, Knowledge ability, Application 

ability, Comprehension ability and Skill development ability on Pre-test of academic 

achievement. 
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Table 4.10 

Comparison of the attitude of girls on “Pre-test of attitude towards Physics” 

Critical value of t at 0.05 =1.96     df =118 

The data in Table 4.10 shows that: 

1. Mean score on attitude test “Physics as a subject” of experimental group girls (M 

=33.88) is approximately equal to that of control group girls (M = 33.70) and t-value 

is 0.17. The calculated value of “t” is less than that the tabulated value at 0.05 level 

(0.17 <1.96). Therefore, there is no significant difference between mean scores on 

Pre-tests of both the groups. The result shows that both the groups were 

Items Comparisons N Mean S. D t-value p 

1. Physics as subject 
Exp 60 33.88 5.05 

0.17 0.86 

Con 60 33.70 6.43 

2. Home work and test in 

Physics 

Exp 60 23.93 3.71 

0.95 0.86 

Con 60 24.67 4.71 

3. Way you like to learn 

Physics 

Exp 60 43.22 4.03 

1.63 0.86 

Con 60 41.47 7.28 

4. Overall  attitude towards 

physics  

Exp 60 33.67 6.77 

0.76 0.86 
       Con 60 33.2 10.10 
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approximately equal with respect to “Physics as a subject” before the start of 

treatment. 

2. Mean score on attitude test “Home-work and test in Physics” of experimental group 

girls (M =23.93) is approximately equal to that of control group girls (M = 24.67) and 

t-value is 0.95. The calculated value of “t” is less than that the tabulated value at 0.05 

level (0.95 <1.96). Therefore, there is no significant difference between mean scores 

in “Home-work and test in Physics” on Pre-tests of both groups attitude towards 

Physics. The result shows that both the groups were approximately equal with respect 

to attitude test “Home-work and test in Physics”. 

3. Mean score on attitude test “Way you like to learn Physics” of experimental group 

girls (M =43.22) is approximately equal to that of control group girls (M = 41.47) and 

t-value is 1.6. The calculated value of “t” is less than that the tabulated value of at 

0.05 level (1.6 <1.96). Therefore, there is no significant difference between mean 

scores on Pre-tests of both the groups’ attitudes towards Physics in “Way you like to 

learn Physics”. The result shows that both the groups were approximately equal with 

respect to attitude test “Way you like to learn Physics”. 

4. Mean score on attitude test “Overall attitude towards Physics” of experimental group 

girls (M =32.67) is approximately equal to that of control group girls (M = 33.2) and 

t-value is 0.76. The calculated value of “t” is less than that the tabulated value at 0.05 

level (0.76 <1.96). Therefore, there is no significant difference between mean scores 

on Pre-tests of both the groups’ attitude towards Physics in “Overall attitude towards 

Physics”. The result shows that both the groups were approximately equal with 

respect to “Overall attitude towards Physics”. 
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Figure: 10 shows that the data presented in table 4.10 and discussed thereafter in points 

No. 1 to 4. The graphical representation for Mean, S.D and t-values of experimental 

group girls and control group girls in Physics as a subject, Home-work and test in 

Physics, Way you like to learn Physics, and overall attitude towards Physics on basis of 

Pre-test attitude towards Physics 
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Table 4.11 

Comparison of mean scores of experimental and control group girls on Post-test of 

academic achievement 

Learning Domain Group N Means scores S.D t-values P 

1. Academic 

achievement 

Exp 60 75.77 7.28 
16.34          0.000 

Con 60 55.05 6.60 

2. Knowledge ability 
Exp 60 17.93 2.15 

8.91            0.000 
Con 60 13.83 2.84 

3. Application ability 
Exp 60 19.15 2.46 

8.92            0.000 
Con 60 14.07 2.84 

4. Comprehension 

ability 

Exp 60 19.20 2.34 
11.83           0.000 

Con 60 14.90 1.47 

5. Skill development 

ability 

Exp 60 19.53 3.39 
10.10           0.000 

Con 60 13.30 3.37 

Critical value of t at 0.05 =1.96     df =118 

The data in table 4.11 shows that:  

1. Mean score of experimental group girls (M =75.77) is greater than that of control 

group girls (M = 55.05) and t-value is 16.34. The calculated value of “t” is greater 

than the tabulated value at 0.05 level (16.34 >1.96).Therefore, there is significant 

difference between the mean scores of both the groups on Post-test of academic 

achievement. The result shows that both groups are not equal with respect to 
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academic achievement after the treatment. Thus the null hypothesis i.e. HO28.(There is 

no significant difference between academic achievement of female students  taught 

Physics Grade 9 through inquiry teaching method and those taught by traditional 

teaching lecture method  at secondary level) is rejected. Hence the experimental 

group (girls) performs better than that of control group girls after the treatment. 

2. Knowledge ability of experimental group girls (M =17.93) is greater than that of 

control group girls (M = 13.83) and t-value is 8.92. The calculated value of “t” is 

greater than the tabulated value at 0.05 level (8.92 >1.96).Therefore, there is 

significant difference between the mean scores in knowledge ability of both the 

groups on Post-tests of academic achievement. The result shows that both groups are 

not equal with respect to knowledge ability after the treatment. Thus the null 

hypothesis i.e. HO29.(There is no significant difference between academic 

achievement of female students  in cognitive learning domain “knowledge ability” 

taught Physics Grade 9 through inquiry teaching method and those taught by 

traditional  teaching lecture method at secondary level)  is rejected. Hence the 

experimental group (girls) shows better performance in knowledge ability. 

3. Application ability of experimental group girls (M =19.15) is greater than that of 

control group girls (M = 14.07) and t-value is 8.92. The calculated value of “t” is 

greater than the tabulated value at 0.05 level (8.92 >1.96).Therefore, there is 

significant difference between the mean scores in application ability of both the 

groups on Post-tests of academic achievement. The result shows that both groups are 

not equal with respect to application ability after the treatment. Thus the null 

hypothesis i.e. HO30.(There is no significant difference between academic 
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achievement of female students  in cognitive learning domain “application ability” 

taught Physics Grade 9 through inquiry teaching method and those taught by 

traditional  teaching lecture method at secondary level) is rejected. Hence the 

experimental group (girls) shows better performance in application ability. 

4. Comprehension ability of experimental group girls (M =19.20) is greater than that of 

control group girls (M = 14.90) and t-value is 11.83. The calculated value of “t” is 

greater than the tabulated value at 0.05 level (11.83 >1.96).Therefore, there is 

significant difference between the mean scores in comprehension ability of both the 

groups on Post-test of academic achievement. The result shows that both groups are 

not equal with respect to comprehension ability after the treatment. Thus the null 

hypothesis i.e. HO31.(There is no significant difference between academic 

achievement of female students  in cognitive learning domain “comprehension 

ability” taught Physics Grade 9 through inquiry teaching method  and those taught by 

traditional teaching lecture method at secondary level) is rejected. Hence the 

experimental group (girls) shows better performance in comprehension ability after 

the treatment on Post-test of academic achievement. 

5. Skill development ability of experimental group girls (M =19.53) is greater than that 

of control group girls (M = 13.30) and t-value is 10.10. The calculated value of “t” is 

greater than the tabulated value at 0.05 level (10.10 >1.96).Therefore, there is 

significant difference between the mean scores in skill development ability of both 

the groups on Post-tests of academic achievement. The result shows that both groups 

are not equal with respect to skill development ability after the treatment. Thus the 

null hypothesis i.e. H032.(There is no significant difference between academic 
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achievement in psychomotor learning domain “skill development ability” female 

students taught Physics Grade 9 through inquiry teaching method and those taught by 

traditional teaching lecture method  at secondary level) is rejected. Hence the 

experimental group (girls) shows better performance in skill development ability. 
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Figure: 11 shows the data presented in table 4.11 and discussed thereafter in points No. 1 

to 5. The graphical representation for Mean scores, S.D and t-values of experimental 

group girls and control group girls in Academic achievements, Knowledge ability, 

Application ability, Comprehension ability and Skill development ability on Post-test of 

academic achievement.  
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Table 4.12 

Comparison of attitude girls on “Post-test attitude towards Physics” 

Items Comparisons N Mean S. D t. value p 

1. Physics as subject 
Exp girls 60 66.13 6.09 

16.0 0.000 

Con girls 60 44.47 8.53 

2. Home work and test 

in Physics 

Exp girls 60 35.08 2.47 

13.38 0.000 

Con girls 60 25.77 4.80 

3. Way you like to learn 

Physics 

Exp girls 60 90.57 8.66 

22.43 0.000 

Con girls 60 49.15 11.38 

4. Overall  attitude 

towards Physics 

Exp girls 60 63.92 12.03 

28.01 0.000 

Con girls 60 39.80 16.00 

Critical value of t at 0.05 =1.96     df =118 

The data in Table 4.12 shows that: 

1. Mean score on attitude test “Physics as a subject” of experimental group girls (M 

=66.13) is greater than that of control group girls (M =44.47) and t-value is 16.00. 

The calculated value of “t” is greater than that the tabulated value at 0.05 level (16.00 

>01.96). Therefore, there is significant difference between mean scores of both the 

groups on Post-test of attitude towards Physics in “Physics as a subject”. The result 

shows that both the groups are not equal with respect to attitude test “Physics as a 

subject”. Thus the null hypothesis i.e. H033. (There is no significant difference 

between the attitude towards Physics in “Physics as a subject” of female student 
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taught Physics Grade 9 through inquiry teaching method, and those taught by 

traditional lecture method at secondary level) is rejected. Hence the experimental 

group (girls) shows positive attitude in “Physics as subject” than that of control group 

girls as a result of treatment. 

2. Mean score on attitude test “Home-work and test in Physics” of experimental group 

girls (M =35.08) is greater than that of control group girls (M =25.77) and t-value is 

13.38. The calculated value of “t” is greater than that of the tabulated value at 0.05 

level (13.38 >01.96). Therefore, there is significant difference between mean scores 

of both groups on Post-tests of attitude towards Physics in “Home-work and test in 

Physics”. The result shows that both the groups are not equal with respect to attitude 

test “Home-work and test in Physics” after the treatment. Thus the null hypothesis i.e. 

H034.(There is no significant difference between  attitude towards Physics in “Home-

work and test in Physics” of female students taught Physics Grade 9 through inquiry 

teaching method  and those taught by traditional lecture method at secondary level) is 

rejected. Hence the experimental group (girls) shows positive attitude in “Home-work 

and test in Physics” than that of control group girls as a result of treatment. 

3.  Mean score on attitude test “Way you like to learn Physics” of experimental group 

girls (M =90.57) is greater than that of control group girls (M = 49.15) and t-value is 

22.43. The calculated value of “t” is extremely greater than that the tabulated value of 

at 0.05 level (22.43 > 01.96). Therefore, there is significant difference between mean 

scores of both the groups on Post-tests of attitude towards Physics in “Way you like to 

learn Physics”. The result shows that both the groups are not equal with respect to 

attitude test “Way you like to learn Physics”. Thus the null hypothesis i.e. H034.(There 
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is no significant difference between  attitude towards Physics in “Home-work and test 

in Physics” of female students taught Physics Grade 9 through inquiry teaching 

method  and those taught by traditional lecture method at secondary level) is rejected. 

Hence the experimental group (girls) shows positive attitude in “Way you like to learn 

Physics” than that of control group girls as a result of treatment. 

4. Mean score on attitude test “Overall attitude towards Physics” of experimental group 

girls (M =63.92) is greater than that of control group girls (M = 39.80) and t-value is 

28.01.The calculated value of “t” is extremely greater than that the tabulated value of 

at 0.05 level (28.01 > 01.96). Therefore, there is significant difference between mean 

scores of both the groups on Post-test of attitude towards Physics in “Overall attitude 

towards Physics”. The result shows of both the groups are not equal with respect to 

“Overall attitude towards Physics” after the treatment. Thus the null hypothesis i.e. 

H036.(There is no significant difference between attitude towards Physics mean scores  

in female students taught Physics Grade 9 through inquiry teaching method and those 

taught by traditional lecture method  at secondary level) is rejected. Hence the 

experimental group (girls) shows positive attitude in “Overall attitude towards 

Physics” than that of control group girls as a result of treatment. 
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Figure: 12 shows the data presented in table 4.12 and discussed thereafter in points No. 1 

to 4. The graphical representation for Mean, S.D and t-values of experimental and control 

groups (girls) in Physics as a subject, Home-work and test in Physics, Way you like to 

learn Physics and overall attitude towards Physics on basis of Pre-test of attitude towards 

Physics. 
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Table 4.13 

Comparison of experimental  groups(girls) on Pre and Post–tests of academic 

achievements  

Learning domains 
Pre-test   N=60 Post-test   N=60  df =118 

Means S.D Means S.D t-values p 

1. Academic  

achievement 28.15 4.13 75.77 7.28 44.07 0.000 

2. Knowledge ability 7.43 2.59 17.93 2.15 24.16 0.000 

3. Application ability 6.13 1.99 19.15 2.46 31.87 0.000 

4. Comprehension ability 7.22 2.13 19.20 2.46 28.52 0.000 

5. Skill development 

ability 
7.32 2.00 19.53 3.39 24.02 0.000 

Critical value of t at 0.05 =1.96      

The data in table 4.13 shows that: 

1. Mean score of experimental group girls on Post-test of academic achievement on 

Post-test of academic achievement (M = 75.77) is greater than that of experimental 

group girls (M = 28.15) on pre-test of academic achievement and t-value is 44.07. 

The calculated value of “t” is extremely greater than the tabulated value at 0.05 level 

(44.07 >1.96).Therefore, there is significant difference between the mean scores of 

both the groups on Pre-test and  Post-test of academic achievement. The result shows 

that both groups are not equal with respect to academic achievement after the 

treatment. Thus the null hypothesis i.e. H037.(There is no significant difference 

between mean scores in academic achievement of female students taught Physics 
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Grade 9 through inquiry teaching method on Pre-test and Post-test of academic 

achievement) is rejected. Hence the experimental group (girls) shows great 

improvement in academic achievement on Post-test of academic achievement as 

result of treatment.  

2. Knowledge ability of experimental group girls on (M = 17.93) on Post-test of 

academic achievement is greater than that of experimental group girls (M =7.43) on 

Pre-test of academic achievement and t-value is 24.16. The calculated value of “t” is 

extremely greater than the tabulated value at 0.05 level (24.16>1.96).  Therefore, 

there is significant difference between the mean scores in knowledge ability of both 

the groups on Pre-test and Post-test of academic achievement. The result shows that 

both groups are not equal with respect to knowledge ability. Thus the null hypothesis 

i.e. H038.(There is no significant difference between academic achievement of female 

students taught Physics Grade 9 in cognitive learning domain “knowledge ability” 

through inquiry teaching method on Pre-test and Post-test of academic achievement 

)is rejected. Hence the experimental group (girls) shows better performance in 

knowledge ability after the treatment on Post-test of academic achievement. 

3. Application ability of experimental group girls (M = 19.15) on Post-test of academic 

achievement is greater than that of experimental group girls (M =6.13) on Pre-test of 

academic achievement and t-value is 31.87. The calculated value of “t” is extremely 

greater than the tabulated value at 0.05 level (31.87 >1.96). Therefore, there is 

significant difference between the mean scores in application ability of both the 

groups on Pre-test and Post-test of academic achievement. The result shows that both 

groups are not equal with respect to application ability after the treatment. Thus the 
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null hypothesis i.e. H039.(There is no significant difference between academic 

achievement of female   students taught Physics Grade 9 in cognitive learning domain 

“application ability” through inquiry teaching method on Pre-test and Post-test of 

academic achievement) is rejected. Hence the experimental group (girls) on Post-test 

of academic achievement shows better performance in application ability after the 

treatment.  

4. Comprehension ability of experimental group girls (M = 19.20) on Post-test of 

academic achievement is greater than that of experimental group girls (M =7.22) on 

Pre-test of academic achievement and t-value is 28.52. The calculated value of “t” is 

extremely greater than the tabulated value at 0.05 level (28.52 >1.96). Therefore, 

there is significant difference between the mean scores in comprehension ability of 

both the groups on Pre-test and Post-test of academic achievement. The result shows 

that both groups are not equal with respect to comprehension ability after the 

treatment. Thus the null hypothesis i.e. H040.(There is no significant difference 

between academic achievement of female students taught Physics Grade 9 in 

cognitive learning domain “comprehension ability” through inquiry teaching method 

on Pre-test and Post-test of academic achievement) is rejected. Hence the 

experimental group (girls) shows better performance in comprehension ability after 

the treatment on Post-test of academic achievement. 

5. Skill development ability of experimental group girls (M =19.53) on Post-test of 

academic achievement is greater than that of experimental group girls (M =7.32) on 

Pre-test of academic achievement and t-value is 24.02. The calculated value of “t” is 

extremely greater than the tabulated value at 0.05 level (24.02 >1.96). Therefore, 
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there is significant difference between the mean scores in skill development ability of 

both the groups on Pre-test and Post-test of academic achievement. The result shows 

that both groups are not equal with respect to skill development ability. Thus the null 

hypothesis i.e. H041.(There is no significant difference between academic achievement 

of female students taught Physics Grade 9 in psychomotor domain “skill development 

ability” through inquiry method on Pre-test and Post-test of academic achievement) is 

rejected. Hence the experimental group (girls) shows better performance in skill 

development ability on Post-test of academic achievement as a result of treatment. 
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Figure: 13 shows the data presented in table 4.14 and discussed thereafter in points No. 1 

to 5. The graphical representation for Mean scores, S.D and t-values of experimental 

group girls in overall academic achievements, knowledge ability, application ability, 

comprehension ability and skill development ability on Pre-test and Post-test of academic 

achievement. 
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Table 4.14 

Comparison of  attitudes of experimental  groups (girls) on “Pre and Post-test of 

attitude towards Physics”  

Items 
Pre-test        N=60 Post-test        N=60 df=118 

Means S.D Means S.D t-values p 

1. Physics as a subject 33.88 5.05 66.13 6.09 33.58 0.000 

2. Home-work and test 

in Physics 
23.93 3.71 35.08 2.47 19.38 0.000 

3. Way you  like to 

learn Physics 
43.22 4.03 90.57 8.66 38.39 0.000 

4. Overall  attitude 

towards Physics 
33.67 6.77 63.92 12.03 16.97 0.000 

Critical value of t at 0.05 =1.96      

The data in table 4.6 shows that:  

1. Mean score on attitude test “Physics as a subject” of experimental group girls (M 

=66.13) on Post-test of attitude towards Physics is greater than that of experimental 

group girls (M =33.88) on Pre-test of attitude towards Physics and t-value is 33.58. 

The calculated value of “t” is greater than that the tabulated value of at 0.05 level 

(33.58 > 01.96). Therefore, there is significant difference between mean scores of 

both the groups on pre-test and Post-test of attitude towards Physics in “Physics as a 

subject”. The result shows that both the groups are not equal with respect to attitude 

test in “Physics as a subject”. Thus the null hypothesis i.e. H042.(There is no 
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significant difference between the attitude towards Physics of female students taught 

Physics Grade 9 in “Physics as a subject” taught through traditional teaching lecture 

teaching method on Pre-test and Post-test of attitude towards Physics) is rejected. 

Hence experimental group (girls) shows more positive attitude towards Physics in 

“Physics as a subject” on Post-test of attitude towards Physics as result of treatment. 

2. Mean score on attitude test “Home-work and test in Physics” of experimental group 

girls (M= 35.08) on Post-test of attitude towards Physics is greater than that of 

experimental group girls (M =23.93) on Pre-test of attitude towards Physics and t-

values is 19.38. The calculated value of “t” is greater than that the tabulated value of 

at 0.05 level (19.38 > 01.96). Therefore, there is significant difference between mean 

scores of both  groups on Pre-test and Post-test of attitude towards Physics in “Home-

work and test in Physics”. The result shows that both the groups are not equal with 

respect to attitude test “Home-work and test in Physics .Thus the null hypothesis i.e. 

H043. (There is no significant difference between the attitude towards Physics of 

female students taught Physics Grade 9 on “Home-work and test in Physics” taught 

through traditional teaching lecture teaching method on Pre-test and Post-test of 

attitude towards Physics) is rejected. Hence experimental group (girls) shows more 

positive attitude towards Physics in “Home-work and test in Physics” on Post-test of 

attitude towards Physics as result of treatment. 

3. Mean score on attitude test “Way you Like to learn Physics” of experimental group 

girls (M= 90.57) on Post-test of attitude towards Physics is greater than that of 

experimental group girls (M = 43.22) on Pre-test of attitude towards Physics and t-

value is 38.39. The calculated value of “t” is greater than that the tabulated value of at 
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0.05 level (38.39 > 01.96). Therefore, there is significant difference between mean 

scores of both the groups on Pre-test and Post-test of attitude towards Physics in 

“Way you like to learn Physics”. The result shows that the both groups are not equal 

with respect to attitude test in “Way you like to learn Physics”. Thus the null 

hypothesis i.e. H044.(There is no significant difference between the attitude towards 

Physics of female students taught Physics Grade 9 in “Home-work and test in 

Physics” taught through traditional teaching lecture teaching method on Pre-test and 

Post-test of attitude towards Physics) is rejected. Hence experimental group (girls) 

shows more positive attitude towards Physics on Post-test of attitude towards Physics 

in “Way you like to learn Physics” as result of treatment. 

4. Mean score on attitude test “Overall attitude towards Physics” of experimental group 

girls (M= 63.92) on Post-test of attitude towards Physics is greater than that of 

experimental group girls (M = 33.67) on Pre-test of attitude towards Physics and t-

value is 16.97. The calculated value of “t” is greater than that the tabulated value of at 

0.05 level (16.97 > 01.96). Therefore, there is significant difference between mean 

scores of both groups on Pre-test and Post-test of attitude towards Physics in “overall 

attitude towards Physics”. The result shows that both the groups are not equal with 

respect to overall attitude towards Physics. Thus the null hypothesis i.e. H045.(There is 

no significant difference between the attitude towards Physics means scores of female 

students taught Physics Grade 9 taught through traditional teaching lecture teaching 

method on Pre-test and Post-test of attitude towards Physics) is rejected. Hence 

experimental group (girls) shows extremely positive on Post-test of attitude towards 

Physics in “Overall attitude towards Physics” as result of treatment. 
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Figure: 14 shows the data was presented in table 4.15 and discussed thereafter in points 

No. 1to 4. The graphical representation for Mean, S.D and t. values of experimental 

groups’ girls in Physics as a subject, Home-work and test in Physics, Way you like to 

learn Physics and overall attitude towards Physics on basis of Pre-test and Post-test of 

attitude towards Physics. 
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Table 4.15 

Comparison of control groups(girls) on Pre and Post-tests of  academic achievement  

Learning domains 
Pre-test   N=60 Post-test   N=60   df=118 

Means S.D Means S.D t-values p 

1. Academic achievement 27.43 5.42 55.05 6.60 25.05 0.000 

2. Knowledge ability 7.42 2.18 13.83 2.84 13.87 0.000 

3. Application ability 6.55 2.19 14.07 2.84 16.24 0.000 

4. Comprehension ability 6.45 2.20 14.90 1.47 24.74 0.000 

5. Skill development 

ability 
6.87 2.24 13.30 3.37 12.31 0.000 

The data in table 4.15 shows that:  

1. Mean score of control group girls (M =55.05) on Post-test of academic achievement 

is greater than that of control group girls (M = 27.43) on Pre-test of academic 

achievement and t-value is 25.05. The calculated value of “t” is extremely greater 

than the tabulated value at 0.05 level (25.05 >1.96).Therefore, there is significant 

difference between the mean scores of both the groups. The result shows that both 

groups are not equal with respect to academic achievement after the treatment. Thus 

the null hypothesis i.e. H046.(There is no significant difference between mean scores 

in academic achievement of female students taught Physics Grade 9 through 

traditional teaching lecture method on Pre-test and Post-test of academic 

achievement) is rejected. Hence the control group (girls) shows great improvement in 
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academic achievement on Post-test of academic achievement as result of the 

treatment. 

2. Knowledge ability of control group girls (M =13.8) on Post-test of academic 

achievement is greater than that of control group girls (M = 7.42) on Pre-test of 

academic achievement and t-value is 13.87. The calculated value of “t” is greater than 

the tabulated value at 0.05 level (13.87 >1.96).Therefore, there is significant 

difference between the mean scores of both the groups in knowledge ability. The 

result shows that both groups are not equal with respect to knowledge ability after the 

treatment. Thus the null hypothesis i.e. H047.(There is no significant difference 

between academic achievements of female students taught Physics Grade 9 in 

cognitive learning domain “knowledge ability” through traditional teaching lecture 

method on Pre-test and Post-test of academic achievement) is rejected. Hence the 

control group (girls) shows improvement in knowledge ability after the treatment on 

Post-test of academic achievement. 

3. Application ability of control group girls (M =14.07) on Post-test of academic 

achievement is greater than that of control group girls (M = 6.55) on Pre-test of 

academic achievement and t-value is 16.24. The calculated value of “t” is greater than 

the tabulated value at 0.05 level (16.24 >1.96).Therefore, there is significant 

difference between the mean scores of both the groups in application ability on Pre-

test and  Post-test of academic achievement. The result shows that both groups are not 

equal with respect to application ability. Thus the null hypothesis i.e. H048.(There is 

no significant difference between academic achievement of female students taught 

Physics Grade 9 in cognitive learning domain “application ability” through traditional 
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teaching lecture method on Pre-test and Post-test of academic achievement) is 

rejected. Hence the control group (girls) shows improvement on Post-test of academic 

achievement in application ability as result of treatment. 

4. Comprehension ability of control group girls (M =14.90) on Post-test of academic 

achievement is greater than that of control group girls (M = 6.45) on Pre-test of 

academic achievement and t-value is 24.74. The calculated value of “t” is greater than 

the tabulated value at 0.05 level (24.74 >1.96).Therefore, there is significant 

difference between the mean scores in comprehension ability of both the groups on 

Pre-test and  Post-test of academic achievement. The result shows that both groups 

are not equal with respect to comprehension ability. Thus the null hypothesis i.e. 

H049.(There is no significant difference between academic achievement of female 

students taught Physics Grade 9 in cognitive learning domain “comprehension 

ability” through traditional teaching lecture method on Pre-test and Post-test of 

academic achievement) is rejected. Hence the control group (girls) shows 

improvement in comprehension ability on Post-test of academic achievement as the a 

result of treatment. 

5. Skill development ability of control group girls (M =13.30) on Post-test of academic 

achievement is greater than that of control group girls (M = 6.87) on Pre-test of 

academic achievement and t-value is 12.31. The calculated value of “t” is greater than 

the tabulated value at 0.05 level (12.31 > 1.96).Therefore, there is significant 

difference between the mean scores of both the groups on Pre-test and  Post-test of 

academic achievement in skill development ability. The result shows that both groups 

are not equal with respect to skill development ability. Thus the null hypothesis i.e. 



172 
 

H050.(There is no significant difference between achievement of female students 

taught Physics Grade 9 in psychomotor learning “skill development ability” through 

traditional teaching lecture method on Pre-test and Post-test of academic 

achievement) is rejected. Hence the control group (girls) shows improvement in skill 

development ability on Post-test of academic achievement as result of the treatment. 
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Figure: 15 shows the data presented in table 4.15 and discussed thereafter in points No. 

1to5. The graphical representation for Mean scores, S.D and t-values of experimental 

group girls in Overall academic achievements, Knowledge ability, Application ability, 

Comprehension ability and Skill development ability in Pre-test and Post-test of 

academic achievements. 
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Table 4.16 

Comparison  of attitudes of control  groups (girls ) on “Pre and Post-test of attitude 

towards Physics”  

Items 
Pre-test        N=60 Post-test        N=60  df =118 

Means S.D Means S.D t-values p 

1. Physics as a subject 33.70 6.43 44.47 8.53 7.81 0.000 

2. Home-work and test 

in Physics 
24.67 4.71 25.77 4.80 1.27 0.207 

3. Way you  like to 

learn Physics 
41.47 7.28 49.15 11.38 4.40 0.000 

4. Overall  attitude 

towards Physics 
33.2 10.10 39.80 16.00 2.70 0.007 

Critical value of t at 0.05 =1.96     

The data in table 4.8 shows that:  

1. Mean score on attitude test “Physics as a subject” of control group girls (M =44.47) 

on Post-test of attitude towards Physics is greater than that of control group girls (M 

=33.70) on Pre-test of attitude towards Physics and t-value is 7.81. The calculated 

value of “t” is greater than that the tabulated value of at 0.05 level (7.81 > 01.96). 

Therefore, there is significant difference between mean scores both the groups on 

Post-test of attitude towards Physics in “Physics as a subject”. The result shows that 

both the groups are not equal with respect to attitude test “Physics as a subject” on 

Pre-test and Post-test of attitude towards Physics. Thus the null hypothesis i.e. 
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H051.(There is no significant difference between the attitude towards Physics of 

female students taught Physics Grade 9 in “Physics as a subject” taught through 

traditional teaching lecture teaching method on Pre-test and Post-test of attitude 

towards Physics) is rejected. Hence control group (girls) shows more positive 

attitude towards Physics in “Physics as a subject” on Post-test of attitude towards 

Physics as result of treatment. 

2. Mean score on attitude test “Home-work and test in Physics” of control group girls 

(M =25.77) on Post-test of attitude towards Physics is approximately equal to that of 

control group girls (M =24.67) on Pre-test of attitude towards Physics and t-value is 

1.27. The calculated value of “t” is less than that the tabulated value of at 0.05 level 

(1.27 < 01.96). Therefore, there is no significant difference between mean scores 

both the groups on Post-test of attitude towards Physics in “Home-work and test in 

Physics”. The result shows that both the groups are equal with respect to attitude test 

in “Home-work and test in Physics”. Thus the null hypothesis i.e. H052.(There is no 

significant difference between the attitude towards Physics of female students taught 

Physics Grade 9 in “Home-work and test in Physics” taught through traditional 

teaching lecture teaching method on Pre-test and Post-test of attitude towards 

Physics) is accepted. Hence control group (girls) shows same attitude towards 

Physics in “Home-work and test in Physics” on Post-test of attitude towards Physics 

as result of the treatment. 

3. Mean score on attitude test “Way you like to learn Physics” of control group girls 

(M =49.15) on Post-test of attitude towards Physics is greater than that of control 

group girls (M =41.47) on Pre-test of attitude towards Physics and t-value is 4.40. 
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The calculated value of “t” is greater than that the tabulated value of at 0.05 level 

(4.40 > 01.96). Therefore, there is significant difference between mean scores of the 

both groups on Post-tests of attitudes towards Physics in “Way you like to learn 

Physics”. The result shows that both the groups are not equal with respect to attitude 

test “Way you like to learn Physics”. Thus the null hypothesis i.e. H053.(There is no 

significant difference between the attitudes towards Physics of female students 

taught Physics Grade 9 in “Way you like to learn Physics” taught through traditional 

teaching lecture teaching method on Pre-test and Post-test of attitude towards 

Physics) is rejected. Hence control group (girls) shows positive attitude towards 

Physics in “Way you like to learn Physics” on Post-test of attitude towards Physics 

as result of treatment. 

4. Mean score on attitude test “overall attitude towards Physics” of control group girls 

(M =39.80) on Post-test of attitude towards Physics is greater than that of control 

group girls (M =33.32) on Pre-test of attitude towards Physics and t-value is 2.70. 

The calculated value of “t” is greater than that the tabulated value of at 0.05 level 

(2.70 > 01.96). Therefore, there is significant difference between mean scores of 

both groups on Post-tests of attitudes towards Physics in “overall attitude towards 

Physics”. The result shows that both the groups are not equal with respect to 

“overall attitude towards Physics” after the treatment on Pre-test and Post-test of 

attitude towards Physics. Thus the null hypothesis i.e. H054.(There is no significant 

difference between the attitudes towards Physics means scores of female students 

taught Physics Grade 9 taught through traditional teaching lecture teaching method 

on Pre-test and Post-test of attitude towards Physics) is rejected. Hence control 
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group (girls) shows positive attitude towards Physics in “overall attitude towards 

Physics” on Post-test of attitude towards Physics as results of treatment. 
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Figure: 16 shows that the data presented in table 4.16 and discussed thereafter in points 
No. 1 to 4. The graphical representation for Mean, S.D and t-values of experimental 
group girls in Physics as a subject, Home-work and test in Physics, Way you like to learn 
Physics and Overall attitude towards Physics on basis of Pre-test and Post-test of attitude 
towards Physics. 
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              CHAPTER 5 

SUMMARY, FINDINGS, CONCLUSIONS AND 

RECOMMENDATIONS 

The aim of this chapter is to bring together summary, findings, conclusions and 

recommendations of this study, titled “The effectiveness of teaching Physics through 

inquiry method at secondary level in Pakistan”.  

5.1       SUMMARY  

  In Pakistan, there are many methods that may be used for teaching of science at 

secondary school level, but conventional teaching lecture method is used for teaching of 

Physics at secondary school level. Teaching of Physics through inquiry method is an 

innovation. This study was conducted to verify the effectiveness of teaching Physics 

through inquiry method in all domains of knowledge i.e. knowledge ability, application 

ability, comprehension ability, and skill development ability. One hundred and twenty 

(120) male and one hundred and twenty (120) female students of Grade 9 were selected 

as sample from four secondary schools of Abbottabad city. An academic achievement 

test was designed from the 9th Grade Physics book. The test comprised of a one hundred 

objective type test items. Academic achievement test and attitude test were administered 

on the sample students. On the basis of Pre-test (academic achievement and attitude 

towards physics) mean scores, eight (four male and four female) equal groups were 

formed. Four (two male and two female) groups were taken as experimental or treatment 

groups, and four (two male and two female) groups were treated as control groups. The 
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experimental groups were taught through inquiry teaching method, and the control groups 

were taught through conventional lecture method. These groups were taught for a period 

of two weeks. The same achievement test (Post-test academic achievement) and attitude 

test towards Physics were re-administered, and the progress of the groups was noted by 

analyzing and interpreting the data. The data so analyzed was represented in different 

tables, and was explained with the t-test. The following findings were obtained on basis 

of data analysis.    

5.2    FINDINGS 

 The findings of the study based on comparison of teaching Physics through 

inquiry teaching method, and traditional teaching lecture method on academic 

achievement and attitude towards Physics of Grade 9 science male and female students, 

are given below:  

 5.2.1  Findings of study on basis of academic achievement and attitude 

towards Physics. 

1. The mean score of experimental group boys in academic achievement (M =27.33) is 

approximately equal to that of control groups boys (M =26.95) on Pre-test of 

academic achievement and t-value is 0.361. 

2.  The mean score of experimental group boys in knowledge ability (M =6.40) is 

approximately equal to that of control group boys (M = 6.53) on Pre-test of 

academic achievement and t-value is 0.22. 
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3.  The mean score of experimental group boys in application ability (M =4.26) is 

approximately equal to control group boys (M = 5.17) on Pre-test of academic 

achievement and t-value is 0.74.  

4. The mean score of the experimental group boys in comprehension ability (M =7.50) 

is approximately equal to that of control group boys (M = 7.08) on Pre-test of 

academic achievement and t-value is 0.78.   

5. The mean score of experimental group boys in skill development ability (M =7.60) 

is approximately equal to that of control group (boys) is (M = 7.12) on Pre-test of 

academic achievement and t-value is 0.96.   

6. The mean score of experimental group boys in “Physics as a subject” (M =32.85) is 

approximately equal to that of control group boys (M = 32.45) on Pre-test of 

attitude towards Physics and t-value is 0.351.   

7. The mean score of experimental group boys in “Home-work and test in Physics”  

(M =23.83) is approximately equal to that of control group boys (M = 25.00) on 

Pre-test of attitude toward Physics and t-value is 1.63.  

8. The mean score of experimental group boys in “Way you like to learn Physics” (M 

=43.62) is approximately equal to that of control group boys (M = 42.62) on Pre-

test of attitude toward Physics and t-value is 1.11.   

9. The mean score of experimental group boys in “Overall attitude towards Physics” 

(M =32.67) is approximately equal to that of control group boys (M = 33.35) on 

Pre-test of attitude toward Physics and t-value is 0.17.   
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10.  The mean score of experimental group boys in academic achievement (M =79.77) 

is greater than that of control group boys (M = 50.92) on Post-test of academic 

achievement and t-value is 28.28.   

11. The mean score of experimental group boys in knowledge ability (M =17.27) 

greater than that of that of control group boys (M = 12.23) on Post-test of academic 

achievement and t-value is 13.15.  

12. The mean score of experimental group boys in application ability (M =19.78) is 

greater than that of control group boys (M = 12.55) on Post-test academic 

achievement and t-value is 16.85. 

13. The mean score of experimental group boys in comprehension ability (M =20.97) is 

greater than that of control group boys (M = 13.67) on Post-test academic 

achievement and t-value is 17.54. 

14. The mean score of experimental group boys in skill development ability (M =22.07) 

greater than that of control group boys (M = 12.87) on Post-test of academic 

achievement and t-value is 19.20. 

15. The mean score of experimental group boys in “Physics as a subject” (M =67.43) is 

greater than that of control group boys (M =44.23) on Post-test attitude towards 

Physics and t-value is 16.51. 

16. The mean score of experimental group boys in “Home-work and test in Physics” 

(M =34.45) is greater than that of control group boys (M = 26.45) on Post-test 

attitude towards Physics and t-value is 13.16. 
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17. The mean score of experimental group boys in “Way you like to learn Physics” (M 

=90.12) is greater than that of control group boys (M = 48.75) on Post-test attitude 

towards Physics and t-value is 27.85.  

18. The mean score of experimental group boys in “Overall attitude towards Physics” 

(M =64.00) is greater than that of control group boys (M = 39.81) on Post-test 

attitude towards Physics and t-value is 35.22. 

19.  The mean score of experimental group boys in academic achievement (M = 79.77 

on Post-test of academic achievement is greater than that of experimental group 

boys (M = 27.33) on Pre-test of academic achievement and t -value is 48.99. 

20. The mean score of experimental group boys in knowledge ability (M = 17.27) on 

Post-test of academic is greater than that of experimental group boys (M =6.40) on 

Pre-test of academic achievement and t-value is 22.30.   

21. The mean score of experimental group boys in application ability (M = 19.77) on 

Post-test of academic achievement is greater than that of experimental group boys 

(M =4.26) on Pre-test of academic achievement and t -value is 35.83. 

22. The mean score of experimental group boys in comprehension ability (M = 20.97) 

on Post-test of academic achievement is greater than that of experimental group 

boys (M =7.50) on Pre-test of academic achievement and   t-value is 27.02.  

23. The mean score of experimental group boys in skill development ability (M =22.07)   

on Post-test of academic achievement is greater than that of experimental group 

boys (M =7.60) on Pre-test of academic achievement and t-value is 32.23.   
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24. The mean score of experimental group boys in “Physics as a subject” (M = 67.43) 

on Post-test of attitude toward Physics is greater than that of experimental group 

boys (M =32.85) on Pre-test of attitude towards Physics and t-value is 26.61. 

25. The mean score of experimental group boys in “Home-work and test in Physics” 

(M = 34.45) on Post-test of attitude toward Physics is greater than that of 

experimental group boys (M =23.83) on Pre-test of attitude towards Physics and t-

value is 15.98. 

26. The mean score of experimental group boys in “Way you like to learn Physics” (M 

= 90.12) on Post-test of attitude toward Physics is greater than  that of experimental 

group boys (M =43.62) on Pre-test of attitude towards Physics and t-value is 38.70. 

27. The mean score of experimental group boys in “Overall attitude toward Physics” 

(M = 64.00) on Post-test of attitude toward Physics is greater than that of 

experimental group boys (M =32.67) on Pre-test of attitude towards Physics and t-

value is 19.21. 

28. The mean score of control group boys in academic achievement (M=50.92) on Post-

test of academic achievement is greater than that of control group boys (M = 26.95) 

on Pre-test of academic achievement and t-value is 3.58. 

29. The mean score of control group boys in knowledge ability (M=12.22) on Post-test 

of academic achievement is greater than that of control group boys (M = 6.53) on 

Pre-test of academic achievement and t-value is 10.86. 
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30. The mean score of control group boys in application ability (M=12.55) on Post-test 

of academic achievement is greater than that of control group boys (M = 5.12) on 

Pre-test of academic achievement and t-value is 16.60. 

31. The mean score of control group boys in comprehension ability (M=13.67) on Post-

test of academic achievement is greater than that of control group boys (M = 7.08) 

on Pre-test of academic achievement and t-value is 14.48.  

32. The mean score of control group boys in skill development ability (M=12.87) on 

Post-test of academic achievement is greater than that of control group boys (M = 

7.12) on Pre-test of academic achievement and t-value is 11.90. 

33. The mean score of control group boys in “Physics as a subject” (M = 44.23) Post-

test of attitude toward Physics is greater than that of control group boys (M =32.45) 

on Pre-test of attitude toward Physics  and t-value is  9.36. 

34. The mean score of control group boys in “Home-work and test in Physics” (M = 

26.45) Post-test of attitude toward Physics is greater than that of control group boys 

(M =25.00) on Pre-test of attitude toward Physics and t-value is 2.27. 

35. The mean score of control group boys in “Way you like to learn Physics” (M = 

48.75) on Post-test of attitude toward Physics is greater than that of control group 

boys (M =42.62) on Pre-test of attitude toward Physics and t-value is 4.90. 

36. The mean score of control group boys in “Overall attitude toward Physics” (M = 

39.81) on Post-test of attitude toward Physics is greater than that of control group 

boys (M =33.35) on Pre-test of attitude toward Physics and t-value is 3.46. 
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37. The means score of experimental group girls in academic achievement (M =27.43) 

is approximately equal to that of control group girls (M=27.43) on Pre-test of 

academic achievement and t-value is 0.82. 

38. The means score of experimental group girls in knowledge ability (M =7.42) is 

approximately equal to that of control group girls (M=7.43) on Pre-test of academic 

achievement and t-value is 0.04. 

39. The means score of experimental group girls in application ability (M =6.55) is 

approximately equal to that of control group girls (M=6.13) on Pre-test of academic 

achievement and t-value is 0.09. 

40. The means score of experimental group girls in comprehension ability (M =6.45) is 

approximately equal to that of control group girls (M=7.22) on Pre-test of academic 

achievement and t-value is 1.94. 

41. The means score of experimental group girls in skill development ability (M =6.87) 

is approximately equal to that of control group girls (M=7.32) on Pre-test of 

academic achievement and t-value is 1.16. 

42. The mean score of experimental group girls in “Physics as a subject” (M = 33.70) 

is approximately equal to that of control group girls (M =33.88) on Pre–test of 

attitude towards Physics and t-value is 0.17. 

43. The mean score of experimental group girls in “Home-work and test in Physics” (M 

=24.67) is approximately equal to that of control group girls (M =23.93) on Pre–test 

of attitude towards Physics and t-value is 0.95. 
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44.  The mean score of experimental group girls in “Way you like to learn Physics” (M 

=41.47) is approximately equal to that of control group girls (M =43.22) on Pre–test 

of attitude towards Physics and t-value is 1.6. 

45. The mean score of experimental group girls in “Overall attitude towards Physics” 

(M =33.2) is approximately equal to that of control group girls (M =32.67) on Pre–

test of attitude towards Physics and t-value is 0.76. 

46. The mean score of experimental group girls in academic achievement (M =75.77) is 

greater than that of control group girls (M = 55.05) on Post-test academic 

achievement and t-value is 16.34. 

47. The mean score of experimental group girls in knowledge ability (M =17.93) is 

greater than that of control group girls (M =13.83) on Post-test academic 

achievement and t-value is 8.91. 

48. The mean score of experimental group girls in application ability (M =19.15) is 

greater than that of control group girls (M =14.07) on Post-test academic 

achievement and t-value is 8.92. 

49. The mean score of experimental group girls in comprehension ability (M =19.20) is 

greater than that of control group girls (M =14.90) on Post-test academic 

achievement and t-value is 11.83. 

50.  The mean score of experimental group girls in skill development ability (M 

=19.53) is greater than that of control group girls (M =13.30) on Post-test academic 

achievement and t-value is 10.10. 
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51. The mean score of experimental group girls in “Physics as a subject” (M =66.13) is 

greater than that of control group girls (M = 44.47) on Post-test of attitude towards 

Physics and t-value is 16.00. 

52. The mean score of experimental group girls in “Home-work and test in Physics” 

(M =35.08) is greater than that of control group girls (M = 25.77) on Post-test of 

attitude towards Physics and t-value is 13.38. 

53.  The mean score of experimental group girls in “Way you like to learn Physics” (M 

=90.57) is greater than that of control group girls (M = 49.15) on Post-test of 

attitude towards Physics and t-value is 22.43. 

54. The mean score of experimental group girls in “Overall attitude towards Physics” 

(M =63.92) is greater than that of control group girls (M = 39.80) on Post-test of 

attitude towards Physics and t-value is 16.00. 

55. The mean score of experimental group girls in academic achievement (M = 75.77) 

on   Post- test of academic achievement is greater than that of experimental group 

girls (M=28.15) on Pre-test of academic achievement and t-value is 44.07. 

56. The mean score of experimental group girls in knowledge ability (M = 17.93) on   

Post- test of academic achievement is greater than that of experimental group girls 

(M=7.43) on Pre-test of academic achievement and t-value is 24.16. 
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57. The mean score of experimental group girls in application ability (M = 19.15) on   

Post- test of academic achievement is greater than that of experimental group girls 

(M=6.13) on Pre-test of academic achievement and t-value is 31.87.   

58. The mean score of experimental group girls in comprehension ability (M = 19.20) 

on   Post- test of academic achievement is greater than that of experimental group 

girls (M=7.22) on Pre-test of academic achievement and t-value is 28.52.   

59. The mean score of experimental group girls in skill development ability (M = 

19.53) on   Post- test of academic achievement is greater than that of experimental 

group girls (M=7.32) on Pre-test of academic achievement and t-value is 24.02.   

60.  The mean score of experimental group girls in skill development ability (M = 

19.53) on Post- test of academic achievement is greater than that of experimental 

group girls (M=7.32) on Pre-test of academic achievement and t-value is 24.02.   

61. The mean score of experimental group girls in “Physics as a subject” (M = 66.13) 

on Post-test of attitude toward Physics is greater than that of experimental group 

girls  (M =33.88) on Pre-test of attitude towards Physics and t-values is 33.58. 

62. The mean score of experimental group girls in “Home-work and test in Physics” (M 

= 35.08) on Post-test of attitude toward Physics is greater than that of experimental 

group girls (M =23.93) on Pre-test of attitude towards Physics and t-values is 19.38. 

63. The mean score of experimental group girls in “Way you like to learn Physics” (M 

= 90.57) on Post-test of attitude toward Physics is greater than that of experimental 

group girls (M =43.62) on Pre-test of attitude towards Physics and t-values is 38.39. 
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64. The mean score of experimental group girls in “Overall attitude towards Physics” 

(M = 63.92) on Post-test of attitude toward Physics is greater than that of 

experimental group girls (M =33.67) on Pre-test of attitude towards Physics and t-

values is 16.97. 

65. The mean score of control group girls in academic achievement (M = 55.05) on 

Post-test of academic achievement is greater than that of control group girls (M = 

27.43) on Pre-test of academic achievement and t-value is 25.05. 

66. The mean score of control group girls in knowledge ability (M = 13.83) on Post-test 

of academic achievement is greater than that of control group girls (M =7.42) on 

Pre-test of academic achievement and t-value is 13.87. 

67. The mean score of control group girls in application ability (M = 14.07) on Post-test 

of academic achievement is greater than that of control group girls (M =6.55) on 

Pre-test of academic achievement and t-value is 16.24. 

68. The mean score of control group girls in comprehension ability (M = 14.90) on 

Post-test of academic achievement is greater than that of control group girls (M 

=6.45) on Pre-test of academic achievement and t-value is 24.74. 

69. The mean score of control group girls in skill development ability (M = 13.30) on 

Post-test of academic achievement is greater than that of control group girls (M 

=6.87) on Pre-test of academic achievement and t-value is 12.31. 
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70. The mean score of control group girls in “Physics as a subject” (M = 44.47) on 

Post-test of attitude towards Physics is greater than that of control group girls (M 

=33.70) on Pre-test of attitude towards Physics   and t-value is 7.81. 

71. The mean score of control group girls in “Home-work and test in Physics” (M = 

25.77) on Post-test of attitude towards Physics is approximately equal to that of 

control group girls (M =24.67) on Pre-test of attitude towards Physics   and t-value 

is 1.27. 

72. The mean score of control group girls in “Way you like to learn Physics” (M = 

49.15) on Post-test of attitude towards Physics is approximately equal to that of 

control group girls (M =41.41) on Pre-test of attitude towards Physics and t-value is 

4.40. 

73. The mean score of control group girls in “Overall attitude towards Physics” (M = 

39.30) on Post-test of attitude towards Physics is approximately equal to that of 

control group girls (M =33.20) on Pre-test of attitude towards Physics and t-value is 

3.46. 

5.3      CONCLUSIONS 

       Following conclusions were drawn in light of statistical analysis and findings of this 

experimental study:   

1.  Inquiry teaching method (I.T.M) is more effective, as compared to traditional 

teaching lecture method (T.T.L.M) for teaching Physics to Grade 9th science, male 

and female students at secondary level. 
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2. Teaching Physics through inquiry method improves different learning domains such 

as knowledge ability, comprehension ability, application ability and skill 

development ability of male and female students. 

3. The result of this study shows that teaching Physics through inquiry teaching method 

(ITM) was more effective for boys as compared to girls. 

4. The result of this study shows that teaching Physics through traditional lecture 

teaching method (TTLM) was more effective for girls as compared to boys. 

5.  It is easier to measure the achievement of instructional objectives with inquiry 

teaching method (I.T.M) as compared THAT OF to traditional teaching lecture 

method (TTLM).   

6. Inquiry teaching method develops positive attitude towards Physics in both male and 

female students.  

5.4     RECOMMENDATIONS 

  In light of the findings, the researcher made the following recommendations for 

improving the teaching learning process: 

1. In order to discourage rote learning, the Inquiry Teaching Method (ITM) maybe 

used excessively for different subjects at different levels.  

2. Being an effective instructional strategy, Inquiry Teaching Method (ITM) should be 

included in the teacher training as an integral part, especially for science teachers.  

3. Working science teachers may be encouraged to use Inquiry Teaching Method 

(ITM) and the deportment education may conduct the refresher courses, training, 

programs and workshops in order introduce to Inquiry Teaching Method (ITM). 



193 
 

4. The curriculum planners are suggested to revise the text books of Physics and 

present the contents in live with Inquiry Teaching Method (ITM). 

5. Inquiry Teaching Method (ITM) may be used frequently in instructional process. 

6. Pre-service training may be improved to provide prospective teachers with better 

skills of Physics (science subjects) through Inquiry Teaching Method (ITM). 

7. The lecture method maybe used in teaching at the time, when no other option of 

organizing the Inquiry Teaching Method (ITM) is possible. 

8. Inquiry Teaching Method (ITM) may be used at primary, middle, secondary school 

level, in public and private schools in Pakistan. 

9. Science laboratories and classrooms may be fully equipped with apparatus so that 

the teachers are facilities to use Inquiry Teaching Method (ITM) could be applied. 

10. Inquiry Teaching Method (ITM) improves the scientific attitude towards Physics. It 

is therefore, recommended that the science teachers need to used this method in 

teaching science. 

11. In addition to the academic achievement and attitude towards Physics of male and 

female students, other variable of instruction may be tested in different science 

subjects at secondary school level.  

12. There is very little research work about Inquiry Teaching Method (ITM) in our 

country. Therefore researches are recommended to validate effectiveness of this 

method in different science subjects.     
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                                         APPENDIX: I 

Pre-test of academic achievement 

Subject: Physics for Grade 9   Total marks: 100 Time: 2hr and 30 min (2 ½ hours) 

Name of Student: _________________ Signature’s student: _____________              

Name of school: _________________   Marks obtained: __________ 

 Instructions:  

 Cutting or erasing the questions is not allowed.   

 Paper will be finished within specified time and no extra time will be given. 

Choose the correct one 
1. A child  having 20 kg on skate board experiences  a 75 N force, the acceleration of 

child is______________ 

a. 4.75 m/s2     
    b.  3.75 m/s2        c.   5.75 m/s2            d. 6.75 m/s2 

2.  How much force should be applied on the spanner of length 30 cm, when the torque 

required opening the nut is 15 N -m_____________  

a.  50 N                    b.  52 N              c.       45  N             d. 46  N           

3. A boy through ball 0.25 kg moving with velocity 10m/s .The kinetic energy is 

_______  

a. 12.50 J                  b.   12.05 J       c.   12.25 J                d.   12.15 J           

4. A Physics book for Grade-9  having mass 0.25 kg is place at cupboard at height 1.5 m 

Potential energy of book  is_____________ 

a.    3.64 J         b.   3.65 J                  c.   3.64 J                 d.  3.67 J   
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5. The tension 4 N is applied to an object at angle 45º with ground , the object moves 10 

m along the ground ,work done is ___________(cos45 =0.707) 

a. 28.27 J          b.   28.28 J          c.   28.29 J           d.  28.30 J 

6.  In dam is of height of water is 150 m. The pressure exerted by water at base of dam 

is _________Pascal (Take density of water 1000 kg/ m3).    

     a. 1.5 x 105      b.   1.5 x 104         c.   1.5 x 106             d.  1.5 x 107 

7. Four bodies A, B, C, & D having masses 30kg, 35 kg, 40 kg and 45 kg and moving 

with same velocity on road. Which body has greater momentum_______? 

     a.   A              b. B                             c. C                               d.   D 
8. Two balls of 50 kg and 20 kg masses are placed in such a way that the distance 

between their center is 50cm, the Gravitational force is_______ (G=6.673 x10-11 

N.m2/ kg2) 

  a.   2.6 x10-6 N     b. 3.3 x10-7 N       c. 2.6 x10-8 N    d.   2.6 x10-9 N 
9. A force of the 6 N is applied on a simple machine to lift a load of 12 N. The 

mechanical advantage  of machine will be ____________ 

 a.   2                     b.  4                               c.    6                               d.   8 
10. A boy applied a force of 40 N to push a box having mass 20 kg on floor. The 

coefficient of friction between box and floor is_____________ 

 a.   0.4                     b. 0.3                           c.    0.2                       d.   0.1 
11. Load of 10 N is lifted with help of crow bar by applying 5N effort .The mechanical 

advantage is_____________ 

  a.   2.3                    b.  2.2                           c.    2.1                     d.   2.00 

12. A force of 2 N is applied on simple machine to lift a load of 4 N .The Mechanical 

advantage of machine will be ____________ 

 a.   1                      b.  2                                  c.    3                             d.   4 
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13. A child is on sled moving down a hill at 15 m/s. The mass of the child is 45kg, the 

momentum of child is____________ 

 a. 645  kg  m/s     b. 655  kg m/s       c.665 kg m/s          d. 675 kg m/s 

14.  A force equal to its weight acts upon body. The  acceleration produce in body is 

_________ 

       a.   10 m/s2              b.15 m/s2                   c. 20 m/s2                     d. 25 m/s2 

15. The mass of earth is 6 x1024 kg. By applying the universal law of Gravitation the 

radius of earth is___________  

a.   6.4x106  m    b. 5.4 x106 m       c. 4.4 x106 m         d. 2.4 x106 m  
16. A 4m long plank is used to lifting a sack of flour having mass 100 kg on truck .the 

body of truck is 1.5 m above the surface of road. The effort applied on sack is 

__________ 

a. 355 N          b. 367.5 N              c. 365.5 N            d.   345.5 N 
17.  A 4m long plank is used to lifting a sack of flour having mass 100 kg on truck; the 

body of truck is 1.5 m above the surface of road. The mechanical advantage is 

__________ 

a. 2.67            b. 2.77                    c. 2.87            d.   2.97 
18.  A bucket of water weighing 200 N is raise by a wheel and axle .The diameters of the 

wheel and Axle are 30 cm and 10cm.The effort required to raise the bucket 

is_________ 

 a. 66.88 N      b. 66.77 N            c. 66.99 N      d.   66.66 N 
19. An incline plane is 4 m long and it one end is 1m higher than other end. the 

mechanical advantage is  _________ 

  a. 3          b. 4                    c. 5                        d.   6  
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20. The flowers vase in air is 1.5 N. Its weight when completely immerse in water is 0.9 

N. the up thrust force of water on the vase is ____________ 

a. 0.5          b. 0.6                   c. 0.7                 d.  0.8  
21. A block wood of volume 6.4 x10-6 m3  of density 800 kg m-3 is floating on water. 

Take density of water 1000 kg m-3 How much of the wood is immersed in 

water________ 

a. 4.12 x x10-6 m3     b. 5.12 x x10-6 m3        c. 6.12 x10-6 m3    d.  7.12 x x10-6 m3      
22.   A 25N force acts along the x-axis its y-component is_______________ 

  a. 25 N        b. 0 N                  c. -25 N            d.  35 N  
23. A car weighing 980 N is starts down an incline plane through height of 10 m. The 

velocity is __________ 

a. 14.55 m/s          b. 14.00 m/s      c. 14.25 m/s        d.  14.35 m/s 
24.  A body is moving uniformly in circle of radius 2.5 m, acceleration of the body is 

2g,the speed of body is ______________ 

a. 2 m/s                b. 4  m/s             c. 6 m/s                  d.  7 m/s 
25. A solid block 3 m length, 1 m wide, having weight 1200 N place on surface ,the 

pressure acting on floor is _____________ 

a. 500 Pa             b. 400 Pa           c. 300 Pa              d.  500 Pa 

 Select all the boxes which contain a correct description of the situation related to 
formulae. 

m g h A w/t D h p g G Δ P/ Δ t J L/E 

F.V B m g/A E m Δs/ Δ t H mv2/r K m v 

ma C G Me m/ R2 F Δ L/L I ∑F=0 L 1/2 m v2 

26. Potential energy is:__________________  

27.  Power is :___________________ 
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28. The pressure of liquid:_______________________ 

29.  Mechanical Advantage of simple is:__________________ 

30.  First condition of equilibrium is :______________________ 

31.  Mathematical of second law of motion is:___________________ 

32.  Momentum of the body is :_________________________ 

33.  Formula for Centripetal force :___________________ 

34.  Kinetic energy of body  is :_______________ 

      Write the reason and give answer in single line (Q.37 to Q.45) 
35. The metal ball does not pass through hoop after heating due :_______________ 

 

36.  Steel is more elastic than rubber due:______________________ 

37.  It is easy to cut apple sharp knife than with blunt one is due:_____________ 

38.  A coin is placed on a cord on the glass as shown .When the card is pulled away by 

finger ,the coin does not move sideways but fall into glass is due :__________ 

 
39. Motion of Rockets in air is due the application of ________law. 

 

 

40. The sole of shoes are made rough due to :_______________________________ 

41. The front of the fast moving objects is made oblong to minimize_____________ 

42. The piece of ice floats on surface of water due to:_________________________ 

43. Hydraulics press, Hydraulics lift and Hydraulics brake base on____________ law  



220 
 

       Choose the correct statement  
44. Which one simple  machine  is used draw water out of a well:________________ 

a. Lever             b. Pulley       c. Inclined Plane     d.  Screw Jack 
45. A pair of scissors is example of lever:________________________ 

  a. First kind     b. Second kind       c. Third kind   d.  None of them  
46.   Which one force is discovered by Archimedes :___________________ 

 a. Force of gravitation b. Molecular force   c. Cohesive force   d.  Buoyant force 
47. The quantity which is constant when metals are heated is:____________ 

        a. Length              b. Area               c. Volume          d.  Mass   

48.  Force acting on a body is double, the acceleration produce is _____________ 

        a. Double             b. Half             c. Triple         d.  No change 

49. How many time the centripetal acceleration will increase if speed of moving body is 

double :_______________________ 

         a. Two times      b. Three times   c. Four times        d.  Five times  

50.  If the speed of body is double its kinetics energy becomes:______________ 

a. Two times      b. Three times   c. Four times        d.  Five times  

Fill blanks with suitable words  

51.  The physical quantities are completely specified by magnitude and direction are 

_______ 

52.  Difference between scalars and vectors is only ______________ 

53.  Mathematical  from the 2nd condition of equilibrium is___________ 

54.   Mass of body is measure of its______________ 

55.   The Mathematical form of Newton law  of Gravitation is____________ 

56. The fractional force during motion of car is __________friction 



221 
 

57.  Action and reaction are equal in his magnitude but opposite indirection is 

_________law 

58.  The quantity of motion body is ____________ 

59.  The body is at rest or moving with uniform velocity it said to be ____________ 

60.  Work done by a body the virtue of its motion is ______________ 

61.  Rate of doing work is_________________ 

62.  The force which compel the body to move along the circular path is __________ 

63.  The product of force and distance covered in direction of force is ___________ 

64.  Energy due position of body is _______________ 

65.  The work done by the force applied on  machine is____________ 

66.  Calculated  mass of earth  is ___________________ 

67.  The ratio  output to input of any machine is ____________ 

68.  Force acting on body normally on unit Area is ___________ 

69.  The ratio of the change in length  to its   original length of object is___________ 

70.  Stress is directly proportional to strain under the  elastic limit is ______________ 

71.  The force that pushes an object immersed in a liquid in the upward direction 

is__________________ 

72.  The unit of mechanical advantage is ______________ 

73. Conduction  of heat occur in___________ 

74.  The ratio of load to effort is ___________________ 

75.  Write three names of simple machines 1._________2. ___________3._________ 

To measure the thinkeness and length of metal cylinder by using vernier calliper ( 
yes – no) 

76. Examine the vernier caliper and find the least account _____   _______        
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77. Measurement of main scale reading of solid cylinder on vernier calipers__    __ 

78.  Measurement of vernier scale reading of solid cylinder on vernier calipers __ ___ 

79.  Correct measurement of solid cylinder length on vernier calipers ______  ____ 

80.  Correct measurement of  solid cylinder diameter  on vernier calipers____  _____     

 To measure the thickness of metal strip by using a screw gauge  ( yes – no) 

81. Adjustment of Micro meter screw gauge for determination of zero error___  ____ 

82.  Measurement of least count of micro screw gauge_____   ____ 

83.  Measurement of linear scale readings of strip on micro screw gauge ___  ____ 

84.  Measurement of circular scale reading of strip on micro screw gauge ____  _____ 

85.  Correct measurement of thickness of metal strip  with  micro screw gauge___ __ 

Determination of resultant of two vectors graphically by Gravesend’s Apparatus ( 
yes – no) 

86.  Adjustment of Gravesend’s Apparatus with plumb line ____  ____ 

87.  Adjustment of slotted weights W1, W2 and W3 from thread ____  ___ 

88.  Correct position hanging of slotted weights W1, W2 and W3 from thread ___ __ 

89.  Selection of suitable scales according to slotted weights _____  ___ 

90.  Correct measurement of resultant of two vectors by Gravesend’s apparatus __ _ 

Determination of Mechanical Advantage of fixed and moveable pulley 

91.  Set the incline plane on table at one angle 300 or less ____ _____ 

92.  Adjustment of weight the brass roller and pan with help of spring balance __ ___ 

93.  Counting of weights in pan ___  ___ 

94.  Measurement of height of inclined plane ____ ____ 

95.  Correct measurement of Mechanical Advantage of incline plane ___ ____ 
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Determination of Mechanical Advantage of fixed and moveable pulley 

96.  Setting of pulley with the iron standby mean of hook ____  _____ 

97.  Adjustment of meter rod vertical with iron stand ____  _____ 

98.  Measurement of distance covers by load _____  _____ 

99.  Measurement of distance move by effort ______  _____ 

100.  Measurement of Mechanical Advantage with fixed and movable pulley___ __ 
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APPENDIX: II 

Post-test of academic achievements 

Subject: Physics for Grade 9   Total marks: 100 Time: 2hr and 30 min (2 ½ hours) 

Name of Student: _________________ Signature’s student: _____________              

Name of school: _________________   Marks obtained: __________ 

 Instructions:  

 Cutting or erasing the questions is not allowed.   

 Paper will be finished within specified time and no extra time will be given. 

Choose the correct one 
1. The tension 4 N is applied to an object at angle 45º with ground , the object moves 

10 m along the ground ,work done is _______________(cos45 =0.707) 

a. 28.27 J          b.   28.28 J          c.   28.29 J                 d.  28.30 J 
2. A boy applied a force of 40 N to push a box having mass 20 kg on 

floor. The coefficient of friction between box and floor is_____________ 

  a.   0.4                     b. 0.3                           c.    0.2                       d.   0.1 
3. A bucket of water weighing 200 N is  raise by a wheel and axle .The diameters of 

the wheel and Axle are 30 cm and 10cm.The mechanical advantage is _________ 

a.    3                       b.  4                      c.    5                          d.   6 

4. A Physics book for Grade-9  having mass 0.25 kg is place at cupboard at height 1.5 

m Potential energy of book  is_____________ 

a.    3.64 J         b.   3.65 J                  c.   3.64 J                 d.  3.67 J    
 
         

5. In dam is of height of water is 150 m. The pressure exerted by water at base of dam 



225 
 

is _________Pascal (Take density of water 1000 kg/ m3).    

a. 1.5 x 105      b.   1.5 x 104         c.   1.5 x 106             d.  1.5 x 107 
6. A bucket of water weighing 200 N is raise by a wheel and axle .The diameters of 

the wheel and Axle are 30 cm and 10cm.The effort required to raise the bucket 

is_________ 

    a. 66.88 N      b. 66.77 N             c. 66.99 N       d.   66.66 N 
7. The flowers vase in air is 1.5 N. Its weight when completely immerse in water is 0.9 

N. the up thrust force of water on the vase is ____________ 

a. 0.5          b. 0.6                   c. 0.7                 d.  0.8  
8. A block wood of volume 6.4 x10-6 m3  of density 800 kg m-3 is floating on water. 

Take density of water 1000 kg m-3 How much of the wood is immersed in 

water__________ 

a. 4.12 x x10-6 m3     b. 5.12 x x10-6 m3        c. 6.12 x10-6 m3    d.  7.12 x x10-6 m3      
9. How much force should be applied on the spanner of length 30 cm, when the torque 

required opening the nut is 15 N-m__________ 

a. 50 N                    b. 52 N              c. 45 N             d. 46 N           

10. A 4 m long plank is used to lifting a sack of flour having mass 100 kg on truck; the 

body of truck is 1.5 m above the surface of road. The effort applied on sack is 

__________ 

a. 355 N          b. 367.5 N              c. 365.5 N            d.   345.5 N 
11. A force of 2 N is applied on simple machine to lift a load of 4 N .The Mechanical 

advantage of machine will be ____________ 

a. 1              b. 2                           c. 3                       d.   4 
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12. A child is on sled moving down a hill at 15 m/s. The mass of the child is 45kg. The 

momentum of the child is____________ 

  a. 645  kg  m/s     b. 655  kg m/s       c.665 kg m/s          d. 675 kg m/s 
13.  A force equal to its weight acts upon body. The produce in body is ___________ 

  a.   10 m/s2              b.15 m/s2                   c. 20 m/s2                     d. 25 m/s2 
14. The mass of earth is 6 x1024   kg. By applying the universal law of Gravitation the 

radius of earth is___________  

a.   6.4x106  m    b. 5.4 x106 m       c. 4.4 x106 m         d. 2.4 x106 m  
15. A force of the 6 N is applied on a simple machine to lift a load of 12 N. The 

mechanical advantage  of machine will be ____________ 

a. 2              b. 4                         c. 6                    d.   8 
16.  A 4 m long plank is used to lifting a sack of flour having mass 100 kg on truck; the 

body of truck is 1.5 m above the surface of road. The mechanical advantage is 

__________ 

a. 2.67            b. 2.77                    c. 2.87              d.   2.97 
17. A body is moving uniformly in a circle of circle of radius 2.5 m ,acceleration of the 

body is 2 g The speed of body is ______________ 

a. 2 m/s                b. 4  m/s             c. 6 m/s          d.  7 m/s 
18.  A boy through ball 0.25 kg moving with velocity 10 m/s .The kinetic energy is 

_____________ 

a. 12.50 J            b. 12.05 J        c. 12.25 J           d.12.15 J     
 

19.  Two balls of 50 kg and 20 kg masses are placed in such a way that the distance 

between their center is 50cm, the Gravitational force is_____________ (G=6.673 

x10-11 N.m2/ kg2)   

  a.   2.6 x10-6 N     b. 3.3 x10-7 N       c. 2.6 x10-8 N    d.   2.6 x10-9 N 
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20. Load of 10 N is lifted with help of crow bar by applying 5N effort .The mechanical 

advantage is_____________ 

  a.   2.3                    b.  2.2                           c.    2.1                     d.   2.00 
 
21. A 25 N force acts along the x-axis its y-component is_______________ 

a. 25 N          b. 0 N                   c. -25 N                 d.  35 N  
22. A car weighing 980 N is starts down an incline plane through height of 10 m. The 

velocity is __________ 

a. 14.55 m/s          b. 14.00 m/s      c. 14.25 m/s        d.  14.35 m/s 
23. Four bodies A, B, C, & D having masses 30kg, 35 kg, 40 kg and 45 kg and moving 

with same velocity on road.  Which body has greater momentum______ 

  a.   A              b. B                             c. C                                     d.   D 
24. A child having 20 kg on skate board experience a 75 N force ,the acceleration of 

child is _________________ 

a.   4.75 m/s2     
    b. 3.75 m/s2    c.   5.75 m/s2            d. 6.75 m/s2 

25. A solid block  3 m length, 1 m wide ,having weight 1200 N place on surface .the 

pressure acting on floor is _____________ 

a. 500 Pa             b. 400 Pa           c. 300 Pa              d.  500 Pa 
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Select all the boxes which contain a correct description of the situation related to 
formulae.  
 

 

26. Mechanical Advantage of simple is:__________________ 

27. First condition of equilibrium is :______________________ 

28.  The pressure of liquid:_______________________ 

29.  Formula for Centripetal force :___________________ 

30.  Kinetic energy of body  is :_______________ 

31.  Mathematical of second law of motion is:___________________ 

32.  Power is :___________________ 

33.  Momentum of the body is :_________________________ 

34.  Potential energy is:__________________ 

 Write the reason and give answer in single line (Q.37 to Q.45) 

35. The piece of ice floats on surface of water due to:___________________ 

36.  Steel is more elastic than rubber due:____________________________ 

37.  The sole of shoes are made rough is due :________________________ 

38. A coin is placed on a cord on the glass as shown .When the card is pulled away by 

finger ,the coin does not move sideways but fall into glass is due:___   

m g h A w/t D h p g G Δ P/ Δ t J L/E 

F.V B m g/A E m Δs/ Δ t H mv2/r K m v 

ma C G Me m/ R2 F Δ L/L I ∑F=0 L 1/2 m v2 
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39.   Motion of Rockets in air is due the application of 

_____________law. 

 

40.  The front of the fast moving objects is made oblong to 

minimize___________ 

41. Hydraulics press, Hydraulics lift and Hydraulics brake base on____________ law 

42.  The metal ball does not pass through hoop after heating due :_____________ 

 

    

43. It is easy to cut apple sharp knife than with blunt one is due:_______________ 

 Choose the correct statement  

44. How many times the centripetal acceleration will increase if speed of moving body 

is double: _______________________ 

a. Two times      b. Three times   c. Four times        d.  Five times  

45. A pair of scissors is example of lever:________________________ 

a. First kind     b. Second kind         c. Third kind    d.  None of them  
46. A force acting on a body is double ,the acceleration produce is _____________ 

a. Double             b. Half                c. Triple            d.  No change 
47. Which one simple  machine is used draw water out of a well:________________ 

a. Lever             b. Pulley       c. Inclined Plane     d.  Screw Jack 
48. The quantity which is constant when metals are heated is:______________ 
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  a. Length        b. Area           c. Volume             d.  Mass   
49. If the speed of body is double its kinetics energy becomes:______________ 

a. Two times      b. Three times   c. Four times     d.  Five times  
50.  Which one force is discovered by Archimedes :___________________ 

  a. Force of gravitation b. Molecular force   c. Cohesive force   d.  Buoyant force 
       Fill blanks with suitable words   
51. The ratio  output to input of any machine is ____________ 

52. The force which compel the body to move along the circular path is __________ 

53. Mathematical  from the 2nd condition of equilibrium is___________ 

54. Mass of body is measure of its______________ 

55. Write three names of simple machines 1._________2. ________ 3._______ 

56.  Work done by a body the virtue of its motion is ______________ 

57.  The ratio of the change in length  to its   original length of object is___________ 

58. The physical quantities are completely specified by magnitude and direction are 

_______ 

59. The work done by  machine is____________ 

60. Calculated   mass of earth is ___________________ 

61. Difference between scalars and vectors is only ______________ 

62. The Mathematical form of Newton   law of gravitation is  ____________ 

63. The unit of mechanical advantage is ____________ 

64. Action and reaction are equal in his magnitude but opposite indirection is 

_________law 

65. The body is at rest or moving with uniform velocity it said to ____________ 

66. The fractional force during motion of car is __________friction 

67. The quantity of motion body is ____________ 
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68. Force acting on body normally on unit Area is ___________ 

69.  Energy due position of body is _______________ 

70.  The product of force and distance covered in direction of force is __________ 

71. The force that pushes an object immersed in a liquid in the upward direction 

is_________ 

72.  Stress is directly proportional to strain under the  elastic limit is ______________ 

73. Conduction  of heat occur in___________ 

74. The ratio of load to effort is ___________________ 

75.  Rate of doing work is_________________ 

To measure the thinkeness and length of metal cylinder by using vernier calliper ( 
yes – no) 

76. Examine the vernier caliper and find the least account _____   _______        

77. Measurement of main scale reading of solid cylinder on vernier calipers__    __ 

78.  Measurement of vernier scale reading of solid cylinder on vernier calipers __ ___ 

79.  Correct measurement of solid cylinder length on vernier calipers ______  ____ 

80.  Correct measurement of  solid cylinder diameter  on vernier calipers____  _____      

To measure the thickness of metal strip by using a screw gauge (yes – no) 

81. Adjustment of Micro meter screw gauge for determination of zero error___  ____ 

82.  Measurement of least count of micro screw gauge_____   ____ 

83.  Measurement of linear scale readings of strip on micro screw gauge ___  ____ 

84.  Measurement of circular scale reading of strip on micro screw gauge ____  _____ 

85.  Correct measurement of thickness of metal strip  with  micro screw gauge___ __ 
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Determination of resultant of two vectors graphically by Gravesend’s Apparatus ( 
yes – no) 

86.  Adjustment of Gravesend’s Apparatus with plumb line ____  ____ 

87.  Adjustment of slotted weights W1, W2 and W3 from thread ____  ___ 

88.  Correct position hanging of slotted weights W1, W2 and W3 from thread ___ __ 

89.  Selection of suitable scales according to slotted weights _____  ___ 

90.  Correct measurement of resultant of two vectors by Gravesend’s apparatus _____      

_______ 

Determination of Mechanical Advantage of fixed and moveable pulley 

91.  Set the incline plane on table at one angle 300 or less ____ _____ 

92.  Adjustment of weight the brass roller and pan with help of spring balance _____   

_____ 

93.  Counting of weights in pan ___  ___ 

94.  Measurement of height of inclined plane ____ ____ 

95.  Correct measurement of Mechanical Advantage of incline plane ___ ____ 

Determination of Mechanical Advantage of fixed and moveable pulley 

96.  Setting of pulley with the iron standby mean of hook ____  _____ 

97.  Adjustment of meter rod vertical with iron stand ____  _____ 

98.  Measurement of distance covers by load _____  _____ 

99.  Measurement of distance move by effort ______  _____ 

100.  Measurement of Mechanical Advantage with fixed and movable pulley____ ____   

____  
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Appendix: III 

Pre-test of attitude towards Physics 

    Name of your school: _______________________ Class: ____________________ 

    Name of Student: _________________     Signature of student: _______________. 

  Think  of Physics as subject                                       Tick one box on each line 

Items S.D.A D.A N A S.A 

1. Physics scares me.      

2. Physics is boring subject.      

3. Physics is confusing.       

4. Physics helps me to understand other scientific 

subjects. 

     

5. Physics is easy to understand.      

6. Physics is interesting subject.      

7. Physics is my favorite subject.      

8. I only study Physics only because of the class 

requirements.  

     

9. Physics is the most interesting subject within the 

science subjects. 

     

10. Demonstrations usually assist me to understand the 

topics learned.  

     

11. Learning Physics helps me to understand many      
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everyday physical phenomena. 

12. Physics has increased my curiosity about things 

and nature. 

     

13. Physics helped me to think of possible careers.      

14. I think Physics is the most important subject for 

my future. 

     

15. Physics relates with the real world.      

16. My school does not have enough computers to 

help our learning in Physics. 

     

17. I enjoy practical work in Physics.      

Think  of home work and test in Physics   Tick one box on each line 

18. I hate revision it takes too long      

19. Physics tests force me to learn.      

20. The Physics tests are horrible for me.      

21. I prefer to learn the facts and then be tested on 

what I remember. 

     

22. In order to pass my examinations, I need to study 

just what the teacher tells me. 

     

23. Usually I get the grade in Physics which I deserve.      

24. I like examinations where I have the opportunity to 

go beyond what is taught and show my ability to 

think  

     

25. Examinations do not help me to learn.      
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Think about the way you like to learn Physics. Tick one box on each line. 

26. I often see ideas in terms of mental pictures.      

27. I prefer to learn by reading science books.      

28. Physics develops thinking and problem-solving 

skills. 

     

29. I can solve the numerical Problems in Physics with 

diagrams and figures. 

     

30. I like to understand things rather than simply 

memorize them 

     

31. I like subjects where things are clearly right or 

wrong. 

     

32. I can apply the ideas of Physics in daily life 

activities. 

     

33. I enjoy Physics classes.      

34. I follow my teacher’s explanations easily in 

Physics class. 

     

35. Learning Physics in this method to clear my 

concepts  

     

36. I enjoy the Physics ‘class’s laboratory.       

37. I find I rely heavily on clear explanations from the 

teacher. 

     

38. I learn best when I do things for myself.      

39. I like doing subjects which involve calculations.      
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40. I learn best through equations and formula.      

41. I prefer watching demonstrations.       

42. I prefer to do the experiments myself in 

laboratory. 

     

43. I prefer working in small groups in Physics class.      

44. I prefer to understand the key ideas rather than  

memorize in Physics. 

     

45. Physics is difficult to understand.      

46. To understand Physics I discuss it with friends and 

other students 

     

47. I cannot cope with the mathematical problems in 

Physics. 

     

48. It is easy for me to learn concepts of   Physics to 

learning by this method. 
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Appendix: IV 

Post-test of attitude towards physics 

 Name of your school: ____________________Class:_______________________ Name 

of Student: ______________________Signature of student: _______________ 

  Think  of Physics as subject                                      Tick one box on each line 

Items S.D.A D.A N A S.A 

1. Demonstrations usually assist me to understand 

the topics learned.  

     

2. I enjoy practical work in Physics.      

3. I only study Physics only because of the class 

requirements.  

     

4. I think Physics is the most important subject for 

my future. 

     

5. Learning Physics helps me to understand many 

everyday physical phenomena. 

     

6. My school does not have enough computers to 

help our learning in Physics. 

     

7. Physics has increased my curiosity about things 

and nature. 

     

8. Physics helped me to think of possible careers.      

9. Physics helps me to understand other scientific 

subjects. 
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10. Physics is boring subject.      

11. Physics is confusing.       

12. Physics is easy to understand.      

13. Physics is interesting subject.      

14. Physics is my favorite subject.      

15. Physics is the most interesting subject within the 

science subjects. 

     

16. Physics relates with the real world.      

17. Physics scares me.      

Think  of home work and test in Physics    Tick one box on each line 

18. I hate revision it takes too long      

19. I like examinations where I have the opportunity 

to go beyond what is taught and show my ability 

to think  

     

20. I prefer to learn the facts and then be tested on 

what I remember. 

     

21. In order to pass my examinations, I need to study 

just what the teacher tells me. 

     

22. Physics tests force me to learn.      

23. The Physics tests are horrible for me.      

24. Usually I get the grade in Physics which I 

deserve. 

     

25. Examinations do not help me to learn.      
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Think about the way you like to learn Physics. Tick one box on each line. 

26. I can apply the ideas of Physics in daily life 

activities. 

     

27. I can solve the numerical Problems in Physics 

with diagrams and figures. 

     

28. I cannot cope with the mathematical problems in 

Physics. 

     

29. I enjoy Physics classes.      

30. I enjoy the Physics ‘class’s laboratory.       

31. I find I rely heavily on clear explanations from 

the teacher. 

     

32. I follow my teacher’s explanations easily in 

Physics class. 

     

33. I learn best through equations and formula.      

34. I learn best when I do things for myself.      

35. I like doing subjects which involve calculations.      

36. I like subjects where things are clearly right or 

wrong. 

     

37. I like to understand things rather than simply 

memorize them 

     

38. I often see ideas in terms of mental pictures.      

39. I prefer to do the experiments myself in 

laboratory. 
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40. I prefer to learn by reading science books.      

41. I prefer to understand the key ideas rather than   

memorize in Physics. 

     

42. I prefer watching demonstrations.       

43. I prefer working in small groups in Physics class.      

44. It is easy for me to learn concepts of   Physics to 

learning by this method. 

     

45. Learning Physics in this method to clear my 

concepts  

     

46. Physics develops thinking and problem-solving 

skills. 

     

47. Physics is difficult to understand.      

48. To understand Physics I discuss it with friends 

and other students 
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                                           Appendix: V 

Marks obtained experimental group boys in Pre-test of academic achievements 

Roll 

No 

Marks 

knowledge 

Marks in 

application 

Marks in 

comprehension 

Marks in skill 

developments 

Total  

marks 

1 4 0 1 8 13 

2 7 3 15 10 35 

3 6 1 2 11 20 

4 6 6 8 6 26 

5 2 1 8 7 18 

6 8 7 3 5 23 

7 3 8 12 8 31 

8 2 7 9 3 21 

9 6 6 11 11 34 

10 5 7 6 6 24 

11 6 9 8 8 31 

12 7 9 11 9 36 

13 5 4 1 5 15 

14 3 6 8 5 22 

15 8 6 5 5 24 

16 2 9 3 11 25 

17 7 5 7 4 23 

18 6 6 5 7 24 

19 4 7 8 6 25 
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20 1 9 8 5 23 

21 1 0 10 10 21 

22 6 0 12 8 26 

23 8 7 11 6 32 

24 8 8 11 9 36 

25 6 6 8 9 29 

26 10 10 9 14 43 

27 8 8 8 14 38 

28 3 0 12 13 28 

29 5 7 18 7 37 

30 5 7 6 15 33 

31 10 6 9 9 34 

32 6 7 10 5 28 

33 13 6 7 8 34 

34 12 5 7 5 29 

35 9 4 7 12 32 

36 14 7 6 11 38 

37 6 7 7 6 26 

38 7 8 9 7 31 

39 6 6 10 7 29 

40 6 6 6 7 25 

41 10 3 5 5 23 

42 2 7 7 7 23 
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43 6 6 5 7 24 

44 6 7 6 6 25 

45 16 9 9 7 41 

46 4 7 8 7 26 

47 10 5 9 7 31 

48 6 6 7 7 26 

49 14 1 7 10 32 

50 7 6 10 8 31 

51 12 8 9 8 37 

52 6 4 8 8 26 

53 8 8 6 5 27 

54 0 9 0 12 21 

55 4 2 8 6 20 

56 8 7 2 6 23 

57 6 6 5 4 21 

58 5 5 6 6 22 

59 2 7 5 5 19 

60 5 6 6 3 20 
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                                       Appendix: VI 

Marks obtained  experimental group girls in Pre-test of academic achievements 

Roll 

No 

Marks in 

knowledge 

 Marks in 

application 

 Marks in 

comprehension  

 Marks in skill 

developments 

Total 

marks 

1 14 7 6 7 34 

36 

19 

30 

28 

24 

26 

25 

28 

29 

25 

28 

27 

27 

31 

25 

29 

30 

29 

2 11 6 10 9 

3 4 6 6 3 

4 5 8 10 7 

5 7 7 6 9 

6 9 7 5 3 

7 7 6 6 7 

8 15 2 2 6 

9 5 7 8 8 

10 10 6 7 6 

11 6 6 6 7 

12 8 4 5 11 

13 6 5 11 5 

14 2 8 8 9 

15 8 7 8 8 

16 8 1 8 8 

17 6 5 8 8 

18 11 6 7 6 

19 7 7 7 8 
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20 8 9 9 7 33 

23 

22 

30 

33 

31 

25 

28 

25 

24 

22 

32 

32 

31 

29 

26 

30 

27 

32 

31 

30 

34 

32 

21 10 3 3 7 

22 5 5 5 7 

23 10 6 7 7 

24 10 6 8 9 

25 7 8 9 7 

26 6 5 8 6 

27 6 6 9 7 

28 6 7 4 8 

29 10 1 4 9 

30 6 1 8 7 

31 10 5 9 8 

32 6 8 9 9 

33 6 6 9 10 

34 10 5 4 10 

35 5 6 7 8 

36 10 8 6 6 

37 7 6 10 4 

38 10 12 7 3 

39 7 8 6 10 

40 6 9 7 8 

41 12 8 7 7 

42 8 8 10 6 
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43 8 6 8 10 32 

22 

28 

32 

28 

37 

25 

29 

30 

29 

23 

22 

27 

20 

30 

37 

25 

21 

44 2 4 5 9 

45 6 5 8 9 

46 8 7 8 9 

47 10 6 7 5 

48 10 8 12 7 

49 6 9 6 4 

50 7 5 9 8 

51 8 6 9 7 

52 5 7 9 8 

53 5 6 4 8 

54 3 5 8 6 

55 4 6 8 9 

56 8 6 4 2 

57 7 8 6 9 

58 8 7 10 12 

59 6 4 10 5 

60 5 6 3 7 
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                                          Appendix: VII 

Marks obtained control  group  boys  in Pre-test of academic achievements  

Roll 

No 

Marks in 

knowledge 

Marks in 

application 

Marks in 

comprehension 

Marks in skill 

developments 

Total 

marks 

1 5 8 6 5 24 

2 2 5 9 6 22 

3 6 13 13 8 40 

4 4 6 7 6 23 

5 5 0 13 9 27 

6 4 7 7 6 24 

7 7 6 7 7 27 

8 4 10 5 8 28 

9 5 5 4 8 22 

10 6 7 9 6 28 

11 3 6 6 6 21 

12 7 4 7 5 23 

13 8 7 12 5 32 

14 6 6 7 6 25 

15 3 6 9 3 21 

16 6 8 10 7 31 

17 13 9 7 7 36 

18 6 4 9 7 26 

19 4 9 10 8 31 
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20 2 6 6 7 21 

21 6 7 6 10 29 

22 5 3 11 6 25 

23 5 9 6 7 27 

24 3 6 7 7 23 

25 6 0 1 15 22 

26 8 2 7 11 27 

27 8 6 7 7 28 

28 4 7 6 7 24 

29 8 6 5 12 31 

30 7 11 0 7 25 

31 10 6 9 9 34 

32 6 7 10 5 28 

33 13 6 7 8 34 

34 12 5 7 5 29 

35 9 4 7 12 32 

36 14 7 6 11 38 

37 6 7 7 6 26 

38 7 8 9 7 31 

39 6 6 10 7 29 

40 6 6 6 7 25 

41 10 3 5 5 23 

42 2 7 7 7 23 
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43 6 6 5 7 24 

44 6 7 6 6 25 

45 16 9 9 7 41 

46 4 7 8 7 26 

47 10 5 9 7 31 

48 6 6 7 7 26 

49 14 1 7 10 32 

50 7 6 10 8 31 

51 12 8 9 8 37 

52 6 4 8 8 26 

53 8 8 6 5 27 

54 0 9 0 12 21 

55 4 2 8 6 20 

56 8 7 2 6 23 

57 6 6 5 4 21 

58 5 5 6 6 22 

59 2 7 5 5 19 

60 5 6 6 3 20 
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Appendix: VIII 

Marks obtained  control group  girls  in Pre-test academic achievements 

Roll 

No 

Marks in 

knowledge 

 Marks in 

application 

 Marks in 

comprehension  

 Marks in skill 

developments 

Total 

marks 

1 6 4 8 5 23 

2 8 13 11 10 42 

3 9 9 8 7 33 

4 7 5 5 7 24 

5 5 8 4 5 22 

6 6 8 5 5 24 

7 11 9 7 9 36 

8 6 6 7 6 25 

9 10 5 9 7 31 

10 7 6 9 10 32 

11 11 7 8 8 34 

12 11 4 6 8 29 

13 11 6 7 9 33 

14 8 5 10 6 29 

15 7 7 4 11 29 

16 8 8 9 7 24 

17 12 6 7 7 32 

18 8 6 6 8 28 

19 7 6 6 10 29 
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20 7 8 6 9 30 

21 9 8 8 6 31 

22 11 10 10 7 38 

23 5 2 7 9 29 

24 8 5 4 8 25 

25 8 8 7 7 30 

26 8 4 4 6 22 

27 6 8 4 3 21 

28 6 4 8 4 22 

29 5 8 4 6 23 

30 5 5 3 4 17 

31 6 4 8 10 28 

32 6 6 4 8 24 

33 12 10 8 7 37 

34 4 8 5 9 26 

35 7 4 9 10 30 

36 2 6 8 5 21 

37 5 8 6 10 29 

38 6 7 5 9 27 

39 6 4 9 10 39 

40 6 8 8 5 27 

41 8 6 6 5 25 

42 4 5 7 2 18 
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43 7 3 5 6 21 

44 7 5 4 8 24 

45 8 7 9 10 34 

46 6 6 4 5 21 

47 10 7 3 8 28 

48 10 12 7 6 36 

49 10 5 12 8 35 

50 8 7 3 5 23 

51 5 7 8 8 28 

52 10 4 6 6 26 

53 7 6 8 6 27 

54 8 10 4 3 25 

55 7 8 3 7 25 

56 6 5 7 3 21 

57 4 6 8 3 21 

58 7 8 4 3 22 

59 10 10 3 4 27 

60 7 3 5 9 24 

 

 

 

 



253 
 

Appendix: IX 

Marks obtained experiment group  boys  on pre-test  attitude towards Physics 

Roll 

No 

Marks in Physics 

as subject      

Marks in  home work  

and test in Physics     

 Mark in  way you 

like to learn Physics 

 Total 

Marks 

1 50 15 41 106 

2 45 22 34 101 

3 45 15 45 105 

4 40 22 46 108 

5 40 19 41 100 

6 45 16 42 103 

7 35 18 34 87 

8 34 17 44 95 

9 34 24 45 103 

10 23 23 45 91 

11 33 20 51 104 

12 45 21 51 117 

13 36 23 45 104 

14 26 32 44 102 

15 24 34 44 102 

16 26 34 45 105 

17 33 35 45 113 

18 33 34 44 111 
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19 35 27 45 107 

20 18 26 44 88 

21 24 24 43 91 

22 17 25 44 86 

23 25 24 55 104 

24 40 25 45 110 

25 27 23 45 95 

26 33 24 34 91 

27 33 23 45 101 

28 25 32 46 103 

29 25 34 44 103 

30 27 33 33 93 

31 45 25 41 111 

32 41 23 40 104 

33 44 23 45 112 

34 40 22 43 105 

35 39 25 34 98 

36 42 23 41 106 

37 35 22 43 100 

38 35 21 45 101 

39 33 23 40 96 

40 25 20 41 86 

41 32 19 44 95 
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42 27 25 42 94 

43 32 23 45 100 

44 31 25 44 100 

45 33 27 45 105 

46 26 25 45 96 

47 36 22 54 112 

48 26 22 38 86 

49 25 25 41 91 

50 33 16 43 92 

51 24 24 45 93 

52 27 23 44 94 

53 33 21 45 99 

54 42 23 43 108 

55 35 23 41 99 

56 31 22 45 98 

57 31 24 45 100 

58 33 23 51 107 

59 32 24 50 106 

60 27 23 45 95 
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Appendix: X 

Marks obtained experiment group  girls  on pre-test of attitude toward Physics  

Roll. 

NO 

Marks in Physics 

as subject      

Marks in  home work and 

test in Physics     

 Mark in way you like 

to learn Physics 

 Total 

Marks 

1 29 24 39 92 

2 28 20 42 90 

3 26 24 43 93 

4 29 23 48 100 

5 28 23 38 89 

6 40 23 41 104 

7 34 18 46 98 

8 35 20 42 97 

9 31 22 45 98 

10 33 24 43 100 

11 37 22 43 102 

12 42 23 44 109 

13 39 22 38 99 

14 36 17 49 102 

15 35 18 37 90 

16 32 21 44 97 

17 37 23 47 107 

18 35 29 45 109 

19 36 32 44 112 

20 26 28 38 92 
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21 34 23 42 99 

22 33 29 43 105 

23 38 22 47 107 

24 45 19 43 107 

25 36 29 46 111 

26 36 23 45 104 

27 33 28 38 99 

28 24 25 44 93 

29 29 27 49 105 

30 37 30 40 107 

31 34 19 44 97 

32 25 22 46 93 

33 27 29 46 102 

34 21 27 39 87 

35 33 25 35 93 

36 35 24 41 100 

37 29 24 38 91 

38 34 19 41 94 

39 37 25 42 104 

40 33 19 45 97 

41 45 27 48 120 

42 39 25 43 107 

43 39 18 43 100 
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44 30 19 58 107 

45 45 23 44 112 

46 31 28 47 106 

47 30 19 52 101 

48 36 29 45 110 

49 37 18 45 100 

50 28 26 44 98 

51 29 29 42 100 

52 38 25 36 99 

53 36 29 43 108 

54 37 28 38 103 

55 34 26 44 104 

56 36 23 45 104 

57 35 27 45 107 

58 33 23 36 92 

59 39 27 41 107 

60 35 23 44 102 
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Appendix: XI 

Marks obtained control  group  boys  on pre-test of attitude towards Physics  

Roll 

No. 

Marks in  Physics  

as  subject 

Marks in home work and 

test in Physics 

Marks in way you 

like to learn Physics 

Total 

Marks 

1 39 29 38 106 

103 

94 

98 

100 

101 

91 

106 

118 

105 

106 

92 

90 

109 

96 

89 

114 

97 

2 36 28 39 

3 37 22 35 

4 36 25 37 

5 36 21 43 

6 35 23 43 

7 26 26 39 

8 30 29 47 

9 44 19 55 

10 35 27 43 

11 40 23 43 

12 33 20 39 

13 33 21 36 

14 26 29 54 

15 29 25 42 

16 28 24 37 

17 34 19 61 

18 29 27 41 
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19 28 27 49 104 

99 

97 

96 

88 

106 

101 

120 

104 

94 

98 

102 

105 

108 

109 

111 

110 

107 

104 

97 

90 

99 

103 

20 31 26 42 

21 34 27 36 

22 26 26 44 

23 24 23 41 

24 29 28 49 

25 29 27 45 

26 40 26 54 

27 34 25 45 

28 24 25 45 

29 33 24 41 

30 34 25 43 

31 37 23 45 

32 34 25 49 

33 38 28 43 

34 35 31 45 

35 34 28 48 

36 43 24 40 

37 45 21 38 

38 29 25 43 

39 30 19 41 

40 29 25 45 

41 34 26 43 
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42 28 22 41 91 

101 

99 

90 

108 

93 

103 

112 

95 

88 

98 

88 

96 

95 

86 

96 

105 

99 

94 

43 29 27 45 

44 31 29 39 

45 34 22 34 

46 28 32 48 

47 27 23 43 

48 39 26 38 

49 42 25 45 

50 29 20 46 

51 29 25 34 

52 32 22 44 

53 29 28 31 

54 30 22 44 

55 27 25 43 

56 28 23 35 

57 34 24 38 

58 33 29 43 

59 29 26 44 

60 29 29 36 
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                                           Appendix: XII 

Marks obtained control  group  girls on pre-test of  attitude towards Physics  

   Roll  

     No. 

Marks in Physics as   

subject      

Marks in home work 

and test in Physics     

 Marks in way you 

 like to learn Physics  

 Total 

 Marks 

1 35 23 49 107 

2 43 25 40 108 

3 34 33 45 112 

4 29 26 37 92 

5 36 23 42 101 

6 26 25 86 137 

7 39 33 40 112 

8 36 22 46 104 

9 29 22 34 85 

10 32 21 48 101 

11 25 25 34 84 

12 35 23 39 97 

13 44 21 36 101 

14 25 26 41 92 

15 28 22 41 91 

16 29 26 45 100 

17 40 25 38 103 

18 23 22 38 83 

19 43 28 45 116 
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20 44 29 35 108 

21 28 25 38 91 

22 29 27 41 97 

23 44 25 44 113 

24 37 20 41 98 

25 28 29 44 101 

26 23 23 47 93 

27 44 22 41 107 

28 32 21 38 91 

29 37 22 40 99 

30 34 27 45 106 

31 36 24 38 98 

32 24 31 41 96 

33 24 34 38 96 

34 32 32 29 93 

35 34 22 33 89 

36 35 23 42 100 

37 34 34 31 99 

38 27 14 48 89 

39 32 23 41 96 

40 34 23 45 102 

41 34 23 42 99 

42 29 33 41 103 
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43 34 21 44 99 

44 25 22 40 87 

45 43 23 43 109 

46 30 21 42 93 

47 34 22 47 103 

48 43 32 45 120 

49 43 31 40 114 

50 36 22 42 100 

51 43 21 43 107 

52 30 32 37 99 

53 45 18 47 110 

54 43 21 35 99 

55 34 16 38 88 

56 26 16 39 81 

57 25 22 34 81 

58 32 31 45 108 

59 31 21 42 94 

60 39 31 38 108 
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Appendix: XIII 

Marks obtained experimental group  boys on post-test of  academic achievements 

Roll 

No. 

Marks in 

knowledge 

Marks in 

Application 

Marks in 

Comprehension 

Marks in Skill 

Development 

Total 

marks 

1 18 20 22 23 83 

2 15 18 20 23 66 

3 18 20 21 24 83 

4 15 20 23 22 80 

5 16 20 23 22 81 

6 15 20 21 23 79 

7 18 20 22 24 84 

8 13 20 23 24 80 

9 20 21 22 24 87 

10 20 21 22 24 87 

11 16 18 18 20 72 

12 18 20 22 23 83 

13 18 24 23 22 87 



266 
 

14 18 20 24 23 85 

15 16 18 20 23 77 

16 16 22 23 20 81 

17 16 20 24 23 83 

18 17 16 18 20 71 

19 16 20 18 18 72 

20 15 20 23 20 71 

21 20 18 16 23 77 

22 16 20 22 24 82 

23 18 20 22 23 83 

24 15 20 23 24 82 

25 16 20 22 23 81 

26 20 20 24 20 84 

27 16 18 22 23 79 

28 20 23 24 23 90 

29 20 24 23 23 90 

30 20 24 22 23 89 
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31 16 10 19 18 74 

32 16 20 18 18 72 

33 19 18 20 20 77 

34 16 18 16 19 69 

35 16 19 20 21 76 

36 16 19 20 21 76 

37 16 18 19 22 75 

38 18 19 22 20 79 

39 16 19 20 23 78 

40 16 20 21 22 79 

41 16 20 21 23 80 

42 18 19 20 24 81 

43 16 19 23 24 82 

44 16 19 20 21 76 

45 16 19 18 24 77 

46 19 20 24 23 86 

47 19 24 24 30 87 
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48 16 19 20 24 79 

49 18 18 21 23 80 

50 18 19 19 20 76 

51 18 19 20 24 81 

52 19 18 19 20 76 

53 19 21 24 19 83 

54 20 24 18 23 85 

55 19 23 20 19 81 

56 19 21 23 23 84 

57 16 19 18 20 73 

58 16 18 20 24 78 

59 20 23 20 18 81 

60 18 19 19 20 76 
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Appendix: XIV 

 Marks obtained experimental group girls on post-test of academic achievements  

Roll 

No 

Marks in 

Application 

Marks in 

Comprehension 

Marks in 

knowledge 

Marks in Skill 

Development 

Total 

marks 

1 16 20 21 18 75 

2 19 22 18 22 81 

3 20 22 19 23 84 

4 16 18 17 24 75 

5 16 18 22 23 79 

6 20 22 21 23 86 

7 16 20 18 23 77 

8 16 20 23 24 83 

9 18 20 19 22 79 

10 18 19 20 23 80 

11 16 12 19 23 70 

12 18 19 20 24 81 

13 19 20 22 24 85 
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14 22 23 21 24 90 

15 18 19 22 18 77 

16 19 18 22 23 82 

17 20 21 22 23 86 

18 20 18 22 23 83 

19 22 20 18 18 78 

20 20 22 16 18 76 

21 18 22 24 20 84 

22 22 24 20 18 84 

23 16 14 22 24 76 

24 22 24 23 20 89 

25 24 20 16 16 76 

26 22 22 20 16 80 

27 18 16 18 10 62 

28 16 16 14 16 60 

29 20 22 17 15 74 

30 18 16 15 14 63 
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31 16 20 21 19 76 

32 15 16 20 18 69 

33 16 17 18 22 73 

34 19 21 20 22 82 

35 15 20 21 16 72 

36 20 21 19 22 82 

37 16 20 21 23 80 

38 15 18 20 19 72 

39 20 18 21 20 79 

40 16 20 18 20 74 

41 16 17 16 20 69 

42 16 20 21 18 75 

43 16 20 18 17 70 

44 18 17 15 13 63 

45 17 18 20 16 71 

46 18 17 15 16 66 

47 16 18 17 15 66 
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48 16 18 18 15 67 

49 17 18 15 17 67 

50 16 19 15 16 66 

51 18 20 21 21 80 

52 16 15 18 20 69 

53 16 18 19 20 73 

54 18 21 17 18 74 

55 20 23 22 21 86 

56 18 15 15 13 61 

57 20 21 20 19 80 

58 17 16 20 21 74 

59 17 18 19 20 74 

60 17 20 21 23 81 
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Appendix: XV 

Marks obtained control group  boys  on post-test of  academic achievements 

Roll 

No. 

Marks in 

knowledge 

Marks in 

Application 

Marks in 

Comprehension 

Marks in Skill 

Development 

Total 

marks 

1 12 12 10 5 39 

2 12 16 10 8 46 

3 10 12 16 8 44 

4 12 14 16 18 60 

5 10 12 14 10 46 

6 16 15 10 12 44 

7 16 18 18 10 62 

8 9 9 13 15 46 

9 10 9 9 15 43 

10 10 10 14 16 50 

11 16 16 15 10 57 

12 13 15 11 11 50 

13 14 16 12 10 52 
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14 14 14 15 10 53 

15 13 14 16 11 54 

16 14 14 12 10 50 

17 13 13 15 12 50 

18 12 10 16 10 48 

19 10 10 16 16 52 

20 15 14 15 15 59 

21 13 12 18 10 53 

22 12 10 15 18 55 

23 8 8 13 18 47 

24 13 10 12 12 47 

25 12 10 18 15 55 

26 12 12 12 13 49 

27 8 10 15 18 51 

28 10 10 13 14 49 

29 9 13 13 9 44 

30 16 10 13 14 53 
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31 12 15 15 11 53 

32 15 10 15 10 50 

33 12 13 16 15 56 

34 10 12 15 14 51 

35 13 14 12 15 54 

36 17 13 15 15 51 

37 14 12 16 16 56 

38 16 14 15 12 57 

39 15 16 10 14 55 

40 13 12 14 11 50 

41 17 18 16 15 66 

42 15 13 12 14 54 

43 12 14 13 12 51 

44 11 14 12 13 50 

45 11 14 16 12 53 

46 10 15 14 18 47 

47 10 08 10 12 40 
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48 12 13 10 09 44 

49 10 12 15 18 55 

50 16 17 15 16 64 

51 08 11 13 16 48 

52 12 10 18 16 56 

53 13 12 10 15 50 

54 10 16 13 14 53 

55 07 08 10 12 37 

56 12 10 08 10 40 

57 10 14 13 10 47 

58 12 12 16 13 53 

59 12 10 16 13 61 

60 12 13 12 08 45 
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Appendix: XVI 

Marks obtained control  group  girls   on post-test of academic achievements  

Roll 

No. 

Marks in 

knowledge 

Marks in 

Application 

Marks in 

Comprehension 

Marks in Skill 

Development 

Total 

Marks 

1 16 10 12 16 54 

2 12 16 13 10 51 

3 10 13 14 13 50 

4 10 15 16 10 51 

5 16 13 12 10 51 

6 16 13 14 10 53 

7 10 12 16 18 56 

8 16 12 14 10 50 

9 16 13 15 14 58 

10 15 16 10 10 51 

11 10 15 16 18 59 

12 10 16 13 14 53 

13 16 15 13 17 61 
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14 10 15 14 16 55 

15 16 13 19 10 58 

16 15 12 14 10 51 

17 20 14 13 10 57 

18 15 16 12 13 56 

19 15 16 13 18 62 

20 13 15 16 17 61 

21 16 15 16 13 65 

22 15 14 16 20 65 

23 15 16 14 15 60 

24 14 14 12 15 55 

25 13 13 14 10 50 

26 12 14 10 15 51 

27 12 13 14 10 49 

28 15 12 13 10 50 

29 10 08 05 07 30 

30 05 10 15 15 45 
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31 18 14 16 20 68 

32 16 14 18 18 66 

33 18 14 16 17 65 

34 14 17 13 10 54 

35 14 13 18 18 63 

36 10 15 16 08 49 

37 18 16 13 12 59 

38 12 14 10 18 54 

39 18 15 17 20 70 

40 16 18 15 15 64 

41 18 16 14 12 58 

42 10 12 15 16 53 

43 14 15 13 16 58 

44 14 16 15 16 61 

45 10 08 12 12 42 

46 12 16 15 14 57 

47 16 15 14 10 55 



280 
 

48 12 15 18 10 53 

49 16 15 10 14 55 

50 18 15 10 16 59 

51 15 15 10 10 50 

52 13 14 11 10 48 

53 12 14 16 12 54 

54 12 13 15 11 51 

55 15 16 14 12 57 

56 12 12 15 11 50 

57 15 16 14 11 56 

58 14 16 11 10 51 

59 12 13 16 15 54 

60 12 13 16 10 51 
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Appendix: XVII 

Marks obtained  experiment group  boys  Post-test of attitude towards physics 

Roll 

No. 

Marks in  Physics  

as subject 

Mark in home work and 

test in Physics 

Mark in way you like to 

learn Physics 

Total 

Marks 

1 68 39 77 184 

2 75 38 100 213 

3 81 38 95 214 

4 74 32 98 204 

5 77 30 76 183 

6 70 34 95 199 

7 74 32 93 199 

8 74 35 82 191 

9 55 36 78 169 

10 56 32 93 181 

11 65 36 96 197 

12 64 36 96 196 

13 71 35 66 172 

14 63 34 90 187 

15 75 38 91 204 

16 43 35 94 172 

17 55 36 96 187 

18 59 31 95 185 
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19 65 32 94 191 

20 63 31 96 190 

21 78 37 91 206 

22 75 36 80 191 

23 78 34 89 201 

24 63 35 96 194 

25 73 38 99 210 

26 70 33 93 196 

27 66 36 76 178 

28 66 33 97 196 

29 65 35 90 190 

30 74 30 93 197 

31 67 34 83 184 

32 72 38 87 197 

33 74 35 88 197 

34 59 38 98 195 

35 74 37 69 180 

36 64 38 90 192 

37 67 37 90 194 

38 60 38 99 197 

39 66 35 95 196 

40 70 32 90 192 

41 65 34 88 187 
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42 61 36 92 189 

43 78 35 90 203 

44 65 37 91 193 

45 70 36 90 196 

46 65 38 96 199 

47 67 32 92 191 

48 65 30 93 188 

49 76 33 96 205 

50 71 35 94 200 

51 56 35 99 190 

52 65 34 88 187 

53 68 31 67 166 

54 68 30 97 195 

55 71 29 99 199 

56 63 34 77 174 

57 69 34 95 198 

58 65 32 95 192 

59 65 31 77 173 

60 65 32 97 194 
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                                                  Appendix: XVIII 

Marks obtained  experiment group  girls  Post-test of attitude towards Physics 

Roll 

No. 

Marks  in Physics 

as subject 

Mark in home work 

and test in Physics     

 Mark in way you like 

to learn Physics  

 Total 

Marks 

1 66 38 78 182 

2 73 32 96 201 

3 67 36 93 196 

4 56 34 88 178 

5 76 35 97 208 

6 67 35 89 191 

7 60 36 94 190 

8 67 32 78 177 

9 71 36 89 196 

10 61 36 97 194 

11 49 38 86 173 

12 67 34 93 194 

13 70 38 97 205 

14 69 35 96 200 

15 66 35 87 188 

16 65 31 92 188 

17 67 32 92 191 

18 65 31 86 182 
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19 60 37 89 186 

20 69 36 93 198 

21 69 37 96 202 

22 67 35 77 179 

23 73 34 98 205 

24 72 33 94 199 

25 66 32 98 196 

26 65 33 96 194 

27 75 35 98 208 

28 66 36 98 200 

29 65 34 67 166 

30 71 30 79 180 

31 67 35 95 197 

32 75 38 89 202 

33 72 37 88 197 

34 75 38 97 210 

35 71 37 96 204 

36 66 38 67 171 

37 73 35 97 205 

38 74 32 99 205 

39 55 34 67 156 

40 54 36 92 182 

41 76 35 94 205 
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42 69 32 86 187 

43 56 36 96 188 

44 63 38 88 189 

45 65 33 77 175 

46 53 30 93 176 

47 65 38 97 200 

48 66 28 85 179 

49 65 35 66 166 

50 71 34 98 203 

51 66 39 92 197 

52 66 39 95 200 

53 57 36 89 182 

54 65 34 98 197 

55 54 37 96 187 

56 69 37 98 204 

57 65 37 98 200 

58 69 37 96 202 

59 65 36 95 196 

60 61 38 99 198 
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Appendix: XIX 

Marks obtained control  group  boys  on post-test  of attitude towards Physics 

Roll  

No. 

Marks in  Physics as 

subject 

Marks in home work 

and test in Physics     

 Marks in way you 

like to learn Physics  

 Total  

Marks 

1 41 26 44 111 

109 

100 

103 

114 

94 

112 

134 

100 

101 

125 

103 

125 

119 

136 

112 

119 

122 

2 30 25 54 

3 29 26 45 

4 32 28 43 

5 36 23 55 

6 38 24 32 

7 23 34 55 

8 45 24 65 

9 41 16 43 

10 46 23 32 

11 36 33 56 

12 29 32 42 

13 37 32 56 

14 51 22 46 

15 56 25 55 

16 41 26 45 

17 43 21 55 

18 55 25 42 
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19 44 23 55 122 

115 

130 

122 

124 

144 

114 

136 

133 

138 

141 

115 

113 

118 

116 

122 

121 

133 

114 

114 

103 

90 

125 

20 46 23 46 

21 44 31 55 

22 45 23 54 

23 55 24 45 

24 56 34 54 

25 45 35 34 

26 56 33 47 

27 54 25 54 

28 56 26 56 

29 71 26 44 

30 47 23 45 

31 44 25 44 

32 45 27 46 

33 43 28 45 

34 43 25 54 

35 42 23 56 

36 47 32 54 

37 34 24 56 

38 47 23 44 

39 45 26 32 

40 34 24 32 

41 46 26 53 
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42 47 27 46 120 

132 

104 

112 

120 

106 

133 

110 

116 

118 

133 

120 

127 

124 

126 

141 

140 

120 

122 

43 45 23 64 

44 43 25 36 

45 42 24 46 

46 47 26 47 

47 34 27 45 

48 56 23 54 

49 43 26 41 

50 36 24 56 

51 34 27 57 

52 44 24 65 

53 43 32 45 

54 44 27 56 

55 45 23 56 

56 56 26 44 

57 53 33 55 

58 54 32 54 

59 45 32 43 

60 45 32 45 
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                                                 Appendix: XX 

Marks obtained control group  girls  on post-test of academic achievements 

Roll 

No. 

Marks in Physics 

as subject 

Marks in home work 

and test in Physics    

 Marks in way you 

 like to learn Physics 

 Total 

Marks 

1 55 32 43 130 

97 

124 

117 

121 

149 

119 

135 

115 

127 

128 

128 

128 

113 

111 

129 

95 

117 

2 29 23 45 

3 56 24 44 

4 55 21 41 

5 34 32 55 

6 36 31 82 

7 44 32 43 

8 32 32 71 

9 45 33 37 

10 46 23 58 

11 55 23 50 

12 55 24 49 

13 45 30 53 

14 47 22 44 

15 43 18 50 

16 54 22 53 

17 30 16 49 

18 54 23 40 
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19 54 28 51 133 

127 

112 

103 

95 

96 

104 

105 

103 

139 

162 

141 

100 

86 

134 

94 

120 

132 

133 

115 

131 

145 

134 

20 45 32 50 

21 45 29 38 

22 45 21 37 

23 34 23 38 

24 34 26 36 

25 43 27 34 

26 43 23 39 

27 44 23 36 

28 43 25 71 

29 56 29 77 

30 56 29 56 

31 34 23 43 

32 29 23 34 

33 56 23 55 

34 34 23 37 

35 56 24 40 

36 53 24 55 

37 56 32 45 

38 36 23 56 

39 34 32 65 

40 45 35 65 

41 43 34 57 
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42 45 35 65 145 

116 

105 

112 

123 

119 

144 

101 

110 

114 

110 

131 

122 

122 

122 

106 

122 

124 

88 

43 43 34 39 

44 33 16 56 

45 52 22 38 

46 45 23 55 

47 43 32 44 

48 45 34 65 

49 45 22 34 

50 43 23 44 

51 56 23 35 

52 43 22 45 

53 54 23 54 

54 44 24 54 

55 54 23 45 

56 44 24 54 

57 43 24 39 

58 45 23 54 

59 34 23 67 

60 24 24 40 
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                                                             Appendix: XXI 

                                 Key of Pre-test of academics achievements  

1 b 16 b 31 C 46 d 61 Power 

2 a 17 a 32 N 47 d 62 Centripetal force 

3 a 18 d 33 K 48 a 63 Work 

4 d 19 b 34 O 49 c 64 P.E 

5 b 20 b 35 Thermal 

expansion 

50 c 65 Input 

6 c 21 b 36 More force 

require 

51 Vectors 66 6 x 1024   kg 

7 d 22 b 37 Area 52 Direction 67 Efficiency 

8 b 23 b 38 Inertia 53 ∑T=0 68 Pressure 

9 a 24 d 39 Third law 54 Inertia 69 Linear expansion 

10 d 25 b 40 Increase 

friction 

55  F = G m1 m2/R2 

 

70 Hooks law 

11 d 26 A 41 Friction 56 Kinetic friction 71 Due  to buoyant 

force 

12 b 27 D 

,B 

42 More 

density 

57 Third 72 None 

13 d 28 G 43 Pascal 58 Momentum 73 Metals 

14 a 29 M 44 b 59 In equilibrium 74 M.A 

15 a 30 L 45 a 60 Kinetic energy 75 lever.pulley,wedge 

Questions 76 to 100 (Skill development ability observed during practical) 
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Appendix: XXII 

 Key of Post-test of academics achievements   

1 a 16 b 31 C 46 a 61 Direction 

2 d 17 d 32 B.D 47 b 62 F = G m1 

m2/R2 

3 a 18 a 33 N 48 d 63 None 

4 d 19 b 34 A 49 c 64 Third 

5 c 20 d 35 More density 50 d 65 In equilibrium 

6 d 21 b 36 More force 

require 

51 M.A 

 

66 Kinetic 

7 b 22 d 37 Increase friction 52 Centripetal 

force 

67 Momentum 

8 b 23 d 38 Inertia 53 ∑T=0 68 Pressure 

9 a 24 d 39 Third law 54 Inertia 69 Kinetic Energy 

10 a 25 b 40 Increases 

Friction 

55 Lever, 

pulley, 

wedge 

70 Work 

 

11 b 26 M 41 Pascal law 56 Kinetic 

friction 

71 Due  to buoyant 

force 

12 d 27 L 42 Thermal 

expansion 

57 Strain 72 Hooks law 

13 a 28 E 43 Less Area 

Pascal 

58 Vectors 

Momentum 

73 Metals 

14 a 29 K 44 c 59 Output 74 M.A 

15 a 30 O 45 a 60 6 x 1024   kg 75 Power 

Questions 76 to 100 (Skill development ability observed during practical) 
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Appendix: XXIII 

Names and   Certificates from Experts for Validation 
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Appendix: XXIV 

The study conduction certificates from Principals of institutions  
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Appendix: XXV 
LESSONS INQUIRY METHODS (SPECIMENS) 

LESSON NO: 1 

Subject   : Physics 
Topic     : vernier  callipers 
Class     : 9th  
Time     : 40 Minutes  

Invitation (objectives) 

After completion of this lessons will able to: 

1. Know about Principle, constriction and function of vernier calliper. 

2. Application of vernier callipers. 

3. Procedure for calculation of objects with vernier calliper.    

4. Measure the length and diameter of cylindrical objects. 

Support material: Vernier calliper, solid metal cylinder, simple microscope, white 

paper, pencil, and scale. 

Engage and explore: 

1. Make appropriate groups. 

2. Give each group, white paper, pencil, and scale. 

3. Give the students. 

a. Give a simple measuring scale asked them measure length of given pencil.  

b. Checked the calculation of students. 

c. Asked the students what is least count of the scale. 

d. How we can measure length less than 0.1mm of object. 

e. What types of the instrument which used measure length up to 0.1mm or 

0.01cm of objects? 
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Explain and Elaborate   

1. Give the Vernier calliper, solid metal cylinder, simple microscope white paper, 

pencil, and scale each group.  

2. Tell them to: 

a.    Discus about the construction, and function of vernier calliper. 

Teacher takes the vernier calliper in his hand than explain a vernier calliper is an 

instrument with the help of which we can measure the length and diameter of a cylinder. 

We can also determine the internal diameter of a glass tube or pipe. The vernier calliper 

consists of two pairs of jaws. The large pair of jaws measures the length and external 

diameter of a cylinder or a sphere. The smaller pairs of jaws are used to measure the 

internal diameter of a tube. It has two scale main scale and vernier scale.  Also calculate 

the least count of vernier calliper   

Least Count =    Smallest division on main scale/Total no. of div.on the vernier scale 

Diagram.      

 

 1.   Determine the zero error if any than get the Zero correction. 
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b. Open the jaws of and put the given cylinder in the jaws length wise in such a 

way that the jaws touch the two ends of the cylinder. 

c. Read the main scale reading just to the left of the zero line of vernier scale, 

this gives the complete main scale division in cm. 

d. Note the number of vernier division which joins with any of the main scale 

division. 

e. Multiply this number with vernier constant and then add this fraction to 

reading, of steps. This gives the observed length of the cylinder. 

f.  Similarly find the diameter of the cylinder. 

g. Take this observation at different points and apply zero correction to get 

correct value of the diameter. Calculate the mean diameter. 

No of obs  Quantity to be 

measure  

Main scale 

reading 

R(cm) 

No. of vernier div 

coinciding with 

any main scale 

reading(n) 

Factor to 

added  

X=n xL.C 

Total Reading 

R+ X R+X± 

l.C 

1 Length      

2       

3       

4 Diameter       

5       

6       

Concept application (Evaluate) 

Give the students different solid cylinders and asked them to calculate the length and 

diameter of these cylinders. 
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                                     LESSON NO: 2 

 Subject   : Physics 
Topic     : Pressure of Liquid 
Class     : 9th  
Time     : 40 Minutes  

Invitation (Objectives) 

How can you will be able to understand that 

1. The liquid exerts pressure. 

2. The liquid pressure at a point inside the liquid depends on the depth and density of the 

liquid. 

3. Pressure and its factors.   

For teacher only 

Arrange the supportive materials prepare charts as given in the introductory activity. 

Prepare a ruler from paper (1-10cm) and stick on the beaker for introductory activity. 

Supportive material 

      Pepsi plastic bottles, scissors, nails, two syringes (For the size of nozzles), stone, 

Thread, colour, Water & transparent plastic tube. 

Engage and Explore 

4. Make appropriate groups. 

5. Give each group plastic bottles, water, water tube, nails, and scissors. 

Tell them. 

a. Cut the top of the bottle and make holes at different heights towards one side of 

the bottles. 

b. Put the bottle at a suitable place in front of the students so that everybody can see 

it easily. 
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c. Invite two students. 

i. Tell one student to put your finger on the holes of the bottles firmly. 

ii. The other students pour water in the bottle. 

iii. The first student to remove your finger from the hole as when the bottle. 

iv. Ask the class to observe the speed with which the water spurts out from the 

holes. 

6.   Guide Monitor. 

7.   Discuss, elaborate and illicit that: 

a. Liquid exerts pressure on the walls of the walls of the container in which it  is 

kept. 

b. The speed with which the water spurts out was the greatest for the lowest 

holes as shown in fig.1. 

c. The pressure is defined as force exerted per unit area. 

d. The experiment shows that water pressure increase with depth. 

Conception inventions (explains and elaborate) 

1.    Give a beaker to each group. 

2.    Tell them to 

a. Fill it with water. 

b. Take a small stone and tie it to thread 

c. Drop the stone in to the water and tie the other end of thread to a stick 

placed on the water surface. 

d. Find out the height note it. 

3. Tell them to calculate pressure exerting on the stone with the formula.  
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 P=ρgh 

4. Considered the stone as an area of the as imaginary cylinder with bottom area      A and 

height, as shown in the displayed chart. 

5. Take height of water column from the stone from the surplus as h, 

6. Find the volume i.e. Ah=Area x Height  

7.  Find the force exerted on the stone  

        W=mg   as    (density= mass/ volume) and (volume =area x height) 

         m =p x v=p x Ah 

         W=A h p g    Where p is density of water 

8.  To calculate the force exerted per unit area i.e. Pressure  

         Pressure =force/Area = Ahpg/A =hpg  

9. Discuss, elaborate and elicit that 

a. The Perpendicular force exerted per unit area is Pressure  

b. Liquid exert pressure. 

c. The pressure of a liquid at a point inside the liquid depends upon the density.  

Conception Application (Evaluate) 

1. Give each group plastic transparent tube, two syringes and water. 

2.  Tell them to: 

a. Fill the syringe with colour water and then insert the nozzle in the plastic tube. 

b. Close the one end of the tube with thumb and pump out the water into the tube. 

c. Continue the process and fill the tube by syringes. 

d. Remove your thumb and insert nozzle of the syringe in the other half filled 

syringe in the other half filled syringe. 



312 
 

3.   Make sure that no air in the tube exists. 

4.   Press the one plunger of syringe and observe the position of the other plunger. 

5.   Discuss, Monitor and elicit that 

a. Liquid exerts pressure. 

b. The force exerted on the one syringe plunger is transmitted to the liquid that 

pushed the other syringe plunger, so it moved out and pressure transmitted equally in 

all the direction. 

1.     The pressure inside the liquid depends on ____.      (mass ,depth     ,force). 

2.    The Pressure applied to a portion of liquid contained in vessels is equally transmitted 

to ________the portion of liquid. (in one,  all,  down). 

Figure for warm up, Introductory and Reinforcement activity. 

3.   In this tank where pressure of water will be maximum and minimum?  

 

Figure: 
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LESSON NO: 3 

Subject   : Physics 
Class    :           9th   
Topic    : Centripetal force 
Time    : 40 Minutes 

Invitation (objectives) 

To make the students understand 

1. The concept of centripetal force. 

2. Explain the concept with the help of daily life examples. 

Supportive materials 

A mass attached to a string, cork having a narrow hole, string and wooden block having 

hook, cotton reel, plastic bottles of large size and colored water. 

For teacher only 

Arrange the supportive materials; write the questions of the evaluation activity on 

separate sheets for each group. 

Engage and Explore 

1. Make appropriate number of groups. 

2. Provide a mass attached to a string to each group 

3. Tell the group to: 

a. Hold the free end of string and move it around. 

b. Feel the force exerting on the mass by your hand. 

c. Then let the string go and observe the motion of the mass. 

4. Monitor and guide. 
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5. Discuss, elaborate and elicit that: 

a. The force applying on the mass by the hand and make the mass move on the 

circle in centripetal force. Generally, 

b. The force, which is applied toward the center of a circle and makes the object 

move round the circle, is called a centripetal force. 

c. When the force is removed, the body starts moving in a straight line. It means 

that to keep the body move in a circle, a centripetal force is necessary. 

Concept inventions (explains and elaborate) 

1. Give a cork having narrow hole, a string, a wooden block and cotton reel to each 

group. 

2. Tell the groups: 

a. Tie a loop at the one end of the string. 

b. Thread the other end through the cotton reel. 

c. Hold the cotton reel with weight hanging down. 

d. Whirl the cork slowly around slowly at first, then faster and faster. 

e. Note down the applying force by observing the hanging weight. 

f. Give symbols to applying force Fc, mass of cork  m  and whirling speed v 

g.  Find the relation Fc =  mv2/r 

h. Verify the relation between the applying force Fc and the speed v by 

increasing the speed of cork and observing the length of hanging mass string 

3. Discuss, elaborate and elicit that: 

a. The cork moves in the circle under the action of the centripetal force provides by 

the hanging weight. 
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b. If we double the speed of the body moving round a circle keeping radius and mass 

constant. The centripetal force applying increases up to four times. 

c. The increase in centripetal force felt from the motion of hanging weight going up 

and up as the body gains speed. 

 

Reinforcement activity 

1. Provide two plastic bottle and colored water to each group. 

2. Tell the group to: 

a. Place the bottle in front of them. 

b. Pour the color water in one of the bottle and fill it up to middle. 

c. Insert the second bottle in the first bottle and make it tight. 

d. Place the bottles in erect position so that the empty bottles come on the top upside 

down. 

e. Whirl the lower bottle for some time. 

f. Moving around the bottle faster and faster. 

g. Stop whirling the bottles and quickly change the position of the bottle so that the 

water containing bottle is come on the upper position. 

h. Observe the motion of water. 
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3. Ask. 

a. Why the water did not fall when it was circling? 

b. Why and when dithers water start falling? 

4. Monitor and guide. 

5. Discuss, elaborate and elicit that: 

a. Whirling the bottle, the water inside start circling on the bottle sides. 

b. Just like the phenomena of death well the water was circling on the sides of 

the bottle under the influence of centripetal force provided by bottle sides. 

c. As the water was in circular motion it did not fall down. 

d. When we stop whirling the bottle the centripetal force, which had been keep 

the water circling, stopped, so the water start dropping in the lower bottle. 

Concept Application (Evaluate) 

1. Complete the statement by choosing the correct answer from the given distracters 

i. To keep a body move in a circle there must be a force on it__________ 

a. Directed away from the center. 

b. Directed at normal to the radius. 

c. Directed toward the center. 

ii. The planets carrying their atmosphere with them go on moving in their orbit 

under the influence of centripetal force provided by____________ 

a. The gravitational attraction. 

b. The electrostatic force. 

c. Centripetal acceleration. 
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iii. When a car moves along a round track, the necessary centripetal force is 

provided by____________________ 

a. The brakes of the car. 

b. The force of friction between the tiers and the road. 

c. The engine of the car. 

iv. The direction of the force producing centripetal acceleration is_____________ 

a. Opposite to that of centripetal acceleration. 

b. Perpendicular to the centripetal acceleration 

c. The same as that of the centripetal acceleration. 

v. During the circular motion changing the radius of circular part of the body, the 

centripetal force applying will be ___________, 

a. Decrease with increase of the radius. 

b. Remains unchanged. 

c. Increase with the increase in radius of the circular path. 
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LESSONS LECTURE METHODS (SPECIMENS) 

																																																									LESSON NO: 1   

Subject   : Physics 
Topic    :        Calculation Venire Caliper  
Class    : 9th  
Time    : 40 Minutes 

Objectives 

 After studying this lecture student will be able to: 

1. What is function of venire caliper? 

2. What is application venire caliper? 

3. How the students measure with venire caliper? 

	Teaching	aids	

                Chalk, black board, White board, Marker, & duster. 

Teaching	method	

Lecture Method 

Previous	knowledge	testing	

 In order to test the previous knowledge of the student and motivate towards the 

lesson I shall ask the following questions from them.  

1. How we measure physical Quantities? 

2. What instrument is used to measure the length and diameters? 

3. What is minimum length we measure with ordinary scale? 

4. How measure the length less than 1 mm? 
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5. What instrument is used to measure the length up to 0.1mm or 0.01 cm? 

 Presentation: Vernier Calliper  

  Using walk, talk and chalk method I shall present my lesson during which I also  

Make use of black board where it required. 

Black board summary 

The summery of the topic is written on the black board and also we make the  

Figure on black board. 

Evaluation	questions:	

 After the presentation I shall ask the following questions: 

1. What is vernier caliper? 

2. Define the least count of vernier caliper? 

3. What are uses of vernier caliper? 

4. What is Zero error? 

Home assignments: 

 At the end I shall assign the following task to the student. Write the notes of 

vernier caliper and also write in your notebook show me tomorrow. 
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																																																					LESSON:	2	

Subject			:	 Physics	
Topic    :       Pressure of liquid. 
Class    : 9th  
Time    : 40 Minutes 

Objectives 

 After studying this lecture student will be able to: 

1. Define the pressure?  

2. Factor on which the pressure depends?  

3. Application of increasing and decreasing the pressure? 

(i) Teaching	aids		

      Chalk, black board, White board, Marker, chak & duster. 

(ii) Teaching	method	

Lecture Method 

(iii) Previous	knowledge	testing:	

 In order to test the previous knowledge of the student and motivate towards the 

lesson I shall ask the following questions from them.  

1. Define force? 

2. Define area? 

3. Define density? 

4. Define volume? 

5. Define weight? 

At this stage I shall announce the topic today. 
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 Presentation: Pressure of liquid 

Using walk, talk and chalk method I shall present my lesson during which I also make 

use of black board where it required. 

Black board summary 

The summery of the topic is written on the black board and also we make the  

Figure on black board. 

Evaluation	questions	

 After the presentation I shall ask the following questions: 

1. In order to evaluate/Judge their achievement? 

2. Define liquid pressure? 

3. Name of factors which liquid pressure depends? 

4. What is unit of pressure? 

5. What for formula liquid pressure? 

Home	assignments		

 At the end I shall assign the following task to the student. Write the notes of 

liquid pressure and also write in your notebook show me tomorrow. 
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LESSON: 3 

Subject	 			:				Physics	
Topic      :    Centripetal force. 
Class    :    9th  
Time    :    40 Minutes 

Objectives 
 After teaching of this lesson the students will be able to: 

1. The concept of centripetal force. 

2. Explain the concept with the help of daily life examples. 

Teaching	aids	

Black Board /White board, Marker, Chalk & Duster 

Teaching	methods	

Lecture Method 

Previous knowledge testing 
1. Define the circular motion?  

2. Define force? 

3.  What difference between acceleration and centripetal acceleration? 

Presentation:  Centripetal force  
      I shall present my lesson by applying walk, talk and chalk method. Meanwhile, I 

shall   also make use of blackboard as and when required. 

Black board summary  
 By considering   

a. Tie a loop at the one end of the string. 

b. Thread the other end through the cotton reel. 
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c. Hold the cotton reel with weight hanging down. 

d. Whirl the cork slowly around slowly at first, then faster and faster. 

e. Note down the applying force by observing the hanging weight. 

f. Give symbols to applying force Fc, mass of cork  m  and whirling speed v 

g. Find the relation  

                     Fc =   mv2/r 

Evaluation questions 
In order to evaluate/judge the achievement of students, I shall ask following 

questions at end of presentation. 

1. What meant by Centripetal force? 

2. What is direction of centripetal force? 

3. What factors that centripetal force depends? 

Home work 
 At end I shall assign following task to students as their homework do write your 

notebook and learn by heart the addition of vectors.  
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