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ABSTRACT 

 This study aimed to explore the effectiveness of Active Learning Method 

(ALM) on students learning in Physics at secondary school level. The objectives of 

the study were: 1) to identify the difficult chapters/contents and difficult 

experiments in the Physics subject of grade 9th; 2) to investigate various factors 

undermining the teaching-learning process in Physics subject of grade 9th; 3) to 

find the effectiveness of ALM on students’ academic achievement in Physics and 

on students’ attitude towards Physics over the categories of male/female, and 

public/private. The hypotheses tested were: 1) the students and teachers face 

difficulties in the teaching and learning of grade 9th Physics contents and 

practicals; 2) there are teachers and resources related factors that undermine the 

teaching-learning process in grade 9th Physics; 3) ALM has no significant effects 

on students’ academic achievement and on students’ attitude towards Physics of 

grade 9th over the categories of male/female, and public/private. A multistage 

research design was used, consisted of a survey research design (Stage-I) and a 

pretest-posttest equivalent control group design (Stage-II). All the physics teachers 

and physics students at secondary school level of district Haripur were considered 

as the population of the study.  Twenty (20) physics teachers of grade 9th and 400 

physics students of grade 10th were randomly selected from twenty (20) secondary 

schools as sample of the study for stage-1. Four (4) English medium secondary 

schools were selected on the basis of survey research design (Stage-I).  Further, 

Eighty (80) Physics students of grade 9th from each school were randomly selected 

and were equally divided into experimental and control groups such that each 

group consisted of 40 students. On the whole, 320 Physics students were randomly 

selected from four schools and were equally divided into 160 students each in the 



 

 

xxvi 

 

experimental and control groups. Five (5) self-constructed research instruments 

were utilized including: two checklists and a questionnaire for stage-I; Physics 

Academic Achievement Test (PAAT) and Physics Attitude Scale (PAS) having 

reliability coefficients 0.82 and 0.94 for stage-II. The experimental group was 

taught through ALM and control group through TTM for twelve (12) weeks in the 

year 2013-14. The collected data were analyzed through SPSS version 17. The 

teachers and students faced difficulties in some Physics course (contents and 

practicals). Besides, hurdles were recognized for the teachers in teaching grade 9th 

physics. The ALM was found more effective in improving students’ academic 

achievement and students’ attitude towards Physics than TTM; the experimental 

group of the public and private schools (male and female students) taught Physics 

through ALM were found better than those taught through TTM in academic 

achievement and in attitude towards Physics. The Government and NGOs can play 

their role to construct new classroom with sufficient furniture, independent physics 

lab full of apparatus and upgrade the school library with latest Physics related 

books to develop students’ interest in learning. Physics teachers need to apply 

ALM in their routine teaching to improve students’ performance. 
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CHAPTER 1 

INTRODUCTION 

 This chapter is about introduction of the research study. It provides the 

background of the study. Further, this chapter is organized into various sections 

including: statement of the problem, objectives and research hypotheses, 

delimitations, and significance of the study. The last two sections provide the 

limitations and operational definitions related to this study. 

 The researcher, being a science teacher, taught physics at the secondary 

level for more than 10 years. He also had examined the practical work related to 

various physics practicals. What were the ground realities, what sorts of methods 

the teachers were using for teaching science subject generally and physics subject, 

specifically? The teachers were weak in instructional skills and had inadequate 

practical skills. They lacked competence, utilizing only lecture method to finish 

the course for the following examinations instead of promoting understanding. 

Consequently, the teachers were forced to teach and cover the lengthy syllabus in 

a rush to fulfill examination requirements. The students have to learn through 

traditional teaching-learning methodologies, and they practiced almost rote-

learning.  The teachers were using the lecture method of teaching, using boards for 

writing the topics or numerical problems, using dictation for finishing courses, 

often recommended a course-guide for students to read.  

 Practical work was given less attention and rarely happening in most 

schools due to one reason or the other (Banu, 2011). The teachers were mostly 

using demonstration method for practical work and there was less involvement of 

the students, the students were just passive listeners as a result; hardly any basic 

scientific skills were developed in the students. Relatively, no meaningful learning 
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took place. The teachers were also not trained about interactive teaching-learning 

methodologies. And the students’ poor performances in the examination were due 

to these dark spots or non-interactive teaching learning methodologies. These 

strategies are still in practice on the part of the science teachers as well as students. 

Moreover, Physics is considered to be a complex and difficult subject for both 

students and teachers, because of its abstract nature.  

 Physics subject is considered very difficult among science subjects 

including biology, chemistry and physics at secondary level. For both the physics 

teachers and students, the understanding of various aspects of physics is very 

difficult due to its abstract nature. Teaching is an active, scheduled and organized 

demonstration of thinking, facts, abilities and techniques for learners in order to get 

maximum learning experiences. Appropriate teaching strategy is indispensable and 

necessary for effective instruction. According to Ainsworth (2006), teaching of 

science entails more specific instructional methods because knowledge of scientific 

process and concepts involve understanding and theoretical relationship of several 

scientific representations.  

 According to Tytler (2003), the teaching-learning methods must 

necessarily engage students actively to make them capable in making the 

relationship of scientific concepts and theories with their daily life situations or 

practices. The highly recommended method for teaching of science is active-

learning method, which includes: problem solving method, inquiry-based 

teaching, laboratory-teaching method, play way method, group learning, peer-

tutoring and project- based learning. However, unluckily, instructors imparted 

knowledge to the classes using lectures and this was in practice since long (Mazur, 

2008). Students face a lot of problems in learning science subjects via the lecture 
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format of instruction. Therefore, lecture method is considered less suitable to 

promote science learning. Among all science subjects, physics is believed to be the 

most difficult and challenging subject for both students and teachers. World 

widely, the students’ interest for studying science and their enthusiasm for taking a 

physics subject at school and college is on decreasing. Nevertheless, these 

decreases in admission and promotion rates in Physics can be observable at all 

levels even in the advanced countries e.g., Germany, UK, USA, and the 

Netherlands (Osborne, Simon & Ollins, 2003, cited in Semela, 2010). 

 The teacher can provide help to overcome these hurdles in science classes 

by taking some remedial actions of improving teaching-learning methods. By and 

large, there are unceasing worries from specialists and theoreticians about the 

enhancement of favorable environment for learning to happen. In this context, 

Vygotsky (1978) supported for a social environment in the classrooms for students 

to do activities with peer collaboration, and Burke (1993) reinforced for producing 

students the chance to process information and materials, and creates sense out of 

it. In addition, Bandura (1977) suggested model of group behavior that could be 

acquired via observation. Past experience was highly stressed by Kolb (1984). 

Black and William (1998) put emphasis on the configuration of learning 

objectives, teaching-learning process and assessment techniques. Active learning 

can be used under four (4) wide groups of learning strategies: individual activities; 

paired activities; informal small groups; and student cooperative assignments or 

projects. Active learning is an important means for developing student skills and 

makes them active participants in the learning process.  

 Additionally, students’ roles change from silent receivers of information to 

active participants in tasks included: analysis, synthesis, and evaluation along with 
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developing values, attitude, and skills. So, active learning put emphasis on 

developing students’ skills and exploring students’ own values and attitude (Sivan, 

Leung, Woon & Kember, 2000). Active learning involves learners in the learning 

process. According to Bonwell and Eison (1991), it needs learners to do 

meaningful learning tasks and think about their own doing. In reality, it talks about 

the classroom tasks. The active learning basic components are learners’ activity 

and involvement in the learning process, which is contrary to the conventional 

lecture format, where students silently take information from the teacher (Prince, 

2004).  

 Active learning also develops advanced learning by advancing the opinion 

that science is a process and not a set of facts to learn by rote, supporting the 

students own understanding to learn the subject, responsibility of learning is 

shifted from a teacher to the student, and learning experience is given more 

emphasis through involving students in doing work rather than mere answering 

(Meyers, & Jones, 1993; Allen, Duch & Groh, 1996; Bonwell & Sutherland, 1996; 

Svinicki, 1998). 

 According to Meyers and Jones (1993), the active learning comprises of 

three (3) components, including basic elements, learning strategies, and teaching 

resources. The basic five elements are speaking, listening, reading, writing and 

reflecting, which encompass intellectual tasks that let learners explain the query, 

associate and appropriate the novel information. The learning strategies which 

combine the basic five elements are: small-groups, cooperative-work, case-studies, 

simulation, discussion, problem solving and journal-writing. The teaching 

resources: the teacher utilizes these resources to motivate learners to interact and 

take part in the activities actively. 
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 The researcher has treated the experimental group using active learning 

methods or instructional strategies (discussed in chapter 2) through incorporating 

the 5E learning cycle format of lesson planning in this study. As there are five 

phases of 5E learning cycle, but according to Bybee et al (1989), the sequence of 

5E stages and its functions are given as:  

Engagement Object, event or question used to engage students. Connections 

facilitated between what students know and can do. 

Exploration Objects and phenomena are explored. Hands-on activities, with 

guidance. 

Explanation Students explain their understanding of concepts and processes. 

New concepts and skills are introduced as conceptual clarity and 

cohesion are sought. 

Elaboration Activities allow students to apply concepts in contexts, and build 

on or extend understanding and skill. 

Evaluation Students assess their knowledge, skills and abilities. Activities 

permit evaluation of student development and lesson effectiveness. 

Adapted from Bybee et al. (1989). 

 

So, the main activities/strategies in a single 5E learning cycle lesson plan format 

were incorporated sequentially in the following order: 

Phases  Strategies Incorporated 

Engagement Group work, KWL-Charts, interactive lecture: Brainstorming, 

and questioning and answering techniques 

Explore  Group work, interactive lecture; questioning/answering 

techniques, and hands on activities 

Explain Lab work/hands on activities, questioning/answer techniques,  

and discussion (think-pair-share) 

Elaborate Group work (problem solving techniques, questions/answer 

techniques and think-pair-share) 

Evaluate Summative assessment; problem solving techniques, short test, 

and one minute paper 
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1.1  Statement of the Problem 

 There were deep-rooted problems in science teaching at the secondary 

school level. Most of the problems were in the instructional methodologies. On the 

whole, traditional approaches of teaching and learning were dominant. The 

traditional methods of teaching science at the secondary level employ a lecture 

method of teaching in which majority of the students only jotting down notes and 

listening to the teacher lecture passively. However, modern outlooks of teaching 

and learning challenge this traditional pedagogic practice and put a stress on the 

teacher and learner to play their active role in transferring and in constructing 

knowledge.  

 A paradigm shift from teacher-centred to the learner-centred is required to 

meet this need. Consequently, it can be achieved through the application of active 

learning method based on the constructivist paradigm where learner construct, 

reconstruct knowledge, and make their own views concerning the lessons they 

have been exposed to (Baldwin, 2009). Active learning method is being used at all 

grades levels and in all subject areas across the world, but its ability as a substitute 

to the traditional teaching method has not been fully investigated at secondary 

level in our country. Moreover, the existing amounts of researches are not 

sufficient to lay down a foundation for policy making concerning the application 

of this method in curriculum and instruction in physics. Therefore, this study was 

designed to find the effectiveness of active-learning method on students learning 

in physics of grade 9th pertaining to relatively large sample at secondary school 

level. 
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1.2  Objectives of the Study  

The study was conducted to achieve the objectives given below:  

01. To identify the difficult chapters/contents and difficult experiments in Physics 

subject of grade 9th at the secondary school level (Phase-1) 

02. To investigate various factors undermining the teaching-learning process in 

Physics subject of grade 9th at the secondary school level (Phase-1) 

03. To find the effectiveness of active learning method on students’ academic 

achievement in physics of grade 9th at the secondary level (Phase-II) 

04. To find the effectiveness of active learning method on students’ academic 

achievement in physics of grade 9th over the categories of male/female and 

public/private at the secondary school level (Phase-II) 

05. To examine the effectiveness of active learning method on students’ attitude 

towards Physics of grade 9th at secondary school level (Phase-II) 

06. To examine the effectiveness of active learning method on students’ attitude 

towards physics of grade 9th over the categories of male/female, and 

public/private at secondary school level (Phase-II)  

1.3 Hypotheses of the Study  

 The following hypotheses were tested to achieve the objectives of the 

study: 

01. The students and teachers face difficulties in the teaching and learning of 

Physics contents and practical of grade 9th at the secondary school level. 

02. There are teachers and resources related factors that undermine the teaching-

learning process in Physics subject of grade 9th at the secondary school level. 

 



8 

 

 

03. ALM has no significant effects on students’ academic achievement in Physics 

of grade 9th over learning skills ((knowledge, understanding, application, 

problem solving, observation, and reasoning)  as compared to TTM at the 

secondary school level 

The null hypothesis No.03 was further divided into the following five (5) sub-

hypotheses: 

H01: There is no significant difference in post-test learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of 

academic achievement of public school male students taught Physics through 

ALM, and those taught through TTM of grade 9th at secondary school level. 

H02: There is no significant difference in post-test learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of 

academic achievement of private school male students taught Physics through 

ALM, and those taught through TTM of grade 9th at the secondary school level. 

H03: There is no significant difference in posttest learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of 

academic achievement of public school female students taught Physics through 

ALM, and those taught through TTM of grade 9th at the secondary school level. 

H04: There is no significant difference in post-test learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of 

academic achievement of private school female students taught Physics 

through ALM, and those taught through TTM of grade 9th at the secondary 

school level. 
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H05: There is no significant difference in post-test learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of 

academic achievement of students taught Physics through ALM, and those 

taught through TTM of grade 9th at the secondary school level. 

04. ALM has no significant effects on students’ academic achievement in Physics 

of grade 9th over learning skills (knowledge, understanding, application, problem 

solving, observation, and reasoning) as compared to TTM over the categories of 

male/female, and public/private at the secondary school level 

The null hypothesis No.04 was further divided into the following two sub-

hypotheses: 

H06: There is no significant difference in post-test learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of 

academic achievement of male and female school students taught Physics 

through ALM, and those taught through TTM of grade 9th at the secondary 

school level. 

H07: There is no significant difference in post-test learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of 

academic achievement of public and private school students taught Physics 

through ALM, and those taught through TTM of grade 9th at the secondary 

school level. 

05. ALM has no significant effects on students’ attitude towards Physics (Physics 

subject and its usefulness, Physics classwork and homework, Physics teacher, 

physics contents and test, and Physics laboratory work) as compared to TTM 

of grade 9th at the secondary school level. 
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The null hypothesis No.05 was further divided into the following five sub-

hypotheses: 

H08: There is no significant difference in post-test attitude towards Physics 

(subject and its usefulness, classwork and homework, teacher, contents and 

test, and laboratory work) of public school male students taught Physics 

through ALM, and those taught through TTM of grade 9th at the secondary 

school level.  

H09: There is no significant difference in post-test attitude towards Physics 

(subject and its usefulness, classwork and homework, teacher, contents and 

test, and laboratory work) of private school male students taught Physics 

through ALM, and those taught through TTM of grade 9th at the secondary 

school level. 

H010: There is no significant difference in post-test attitude towards Physics 

(subject and its usefulness, classwork and homework, teacher, contents and 

test, and laboratory work) of public school female students taught Physics 

through ALM, and those taught through TTM of grade 9th at the secondary 

school level. 

H011: There is no significant difference in post-test attitude towards Physics 

(subject and its usefulness, classwork and homework, teacher, contents and 

test, and laboratory work) of private school female students taught Physics 

through ALM, and those taught through TTM of grade 9th at the secondary 

school level. 
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H012: There is no significant difference in post-test attitude towards Physics 

(subject and its usefulness, classwork and homework, teacher, contents and 

test, and laboratory work) of students taught Physics through ALM, and 

those taught through TTM of grade 9th at the secondary school level. 

06. ALM has no significant effects on students’ attitude towards Physics (subject 

and its usefulness, classwork and homework, teacher, contents and test, and 

laboratory work) as compared to TTM over the categories of male/female, 

and public/private of grade 9th at the secondary school level. 

The null hypothesis No. 06 was further divided into the following two sub 

hypotheses: 

H013: There is no significant difference in post-test attitude towards Physics 

(subject and its usefulness, classwork and homework, teacher, contents and 

test, and laboratory work) of male and female school students taught 

Physics through ALM, and those taught through TTM of grade 9th at the 

secondary school level. 

H014: There is no significant difference in post-test attitude towards Physics 

(subject and its usefulness, classwork and homework, teacher, contents and 

test, and laboratory work) of public and private school students taught 

Physics through ALM, and those taught through TTM of grade 9th at the 

secondary school level. 
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1.4  Significance of the Study  

 Due to inadequate research studies on ALM in physics education in 

Pakistan, This study might provide a new paradigm of Active Learning Method 

(ALM) in comparison to the Traditional Teaching Method (TTM) in learning 

physics in particular and science in general. In this context, this study might have 

diverse significance and implications given in the following entities: 

01. Theory and practice: The findings of this study are of theoretical and practical 

importance and may be useful in generating additional knowledge of active 

learning method effectiveness in the subject of physics. The results of this may 

add to the theory and practice of teaching at the class and school. 

02. Educators: this research study may be useful in improving the quality of 

teachers-training in revising the teacher education programs. 

03. Education planners: This study may be helpful in providing guidance to the 

education officers and the heads of the educational institutions to build their 

science teachers’ capacity by conducting science teachers’ training and 

workshops on active learning methodologies. 

04. Curriculum planners: this study will be significant for curriculum planners and 

developers, textbook writers and the science experts to develop better and more 

effective curriculum by concentrating their time and attention upon integrating 

ALM at secondary physics/science courses that may contribute towards more 

interesting science, refining effective learning, and improving the quality of 

science/physics textbooks. 

05. Policy makers: Policy makers would highlight the importance of active 

learning methods in physics and integrate the outcomes of the study in the 

science education program because they have a vital role in framing and 
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employing a feasible education policy for the country. Their efforts might work 

as a beacon light for the government.  

06. Future researchers: Last but not the least, the findings of this research will help 

as a reference material and a guideline for forthcoming investigators who wish 

to carry out the similar experimental study by extending it to other levels either 

in combination with other methods of teaching or in isolation. 

1.5   Delimitations of the Study 

Due to lack of resources and time constraints, this study was delimited to:  

01. Twenty (20) secondary schools, (400) physics students of grade 10th and 

twenty (20) physics teachers of grade 9th of urban and semi urban area of 

Tehsil Haripur, district Haripur (Survey stage) 

02. English medium secondary schools of urban area in the district Haripur 

(Experimental stage) 

03. Four (4/9) chapters: 4, 7, 8, and 9 of the physics subject of grade 9th at the 

secondary school level (Experimental stage) 

04. Learning in physics was further delimited to two dependent variables: students’ 

academic achievement in physics and students’ attitude towards physics 

(Experimental stage) 

05. Interactive lecturing (ALM) coupled with 5E learning cycle lesson plan format, 

KWL-Charts, brainstorming, question answer technique. Further, group work, 

lab work/hands on activities, students’ presentation, problem-solving 

techniques, and discussion (think-pair-share) techniques were used. 

Furthermore, an evaluation was done through short tests and one minute paper 

technique of the active learning (Experimental stage)   
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1.6  Limitations of the Study 

 Though the study produces significant results in the area of the 

effectiveness of ALM on students learning in physics, yet this study acknowledged 

certain limitations including:  

01. The first limitation of the study is the utilization of “disproportionate stratified 

random sampling technique” for stage-I. This might effects the study findings 

due to choosing different sampling fractions for each stratum. 

02. The second limitation (Stage-I) is the “small sample size” from whom the 

information have been gathered about the perceptions of teachers and students 

concerning the difficult physics course (contents and practicals) and teachers’ 

perceptions about the undermining factors during the teaching learning of 

grade 9th physics. This might limit the generalization of the results of the study. 

03. The third limitation (Stage-I and Stage-II) is due to the ignorance of the 

“location (urban//rural)” in the study. Four strata i.e. male/female, 

public/private have already been taken, but other strata like urban and rural 

have been overlooked. The ignorance of location might affect the 

generalization of the study results.  

04. The fourth limitation is the selection of the “English medium” secondary 

schools for the conduction of the experiment (Stage-II), while Urdu medium 

schools were ignored. This ignorance might influence the results of the study. 

05. The fifth limitation of the study (Stage-II) is the “lengthy class”. The pupils 

were instructed in the classroom for the period of seventy (70) minutes, which 

may impact the performance of the pupils as a result of the boredom and 

fatigue. Rearrangement of the duration of class might control over these 
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factors. It might improve the influence of treatment (ALM) on the students’ 

learning in physics. 

06. The sixth limitation is the absence of “rich environment of Physics lab” in the 

school (Stage-II). No separate physics lab exists in the school at secondary 

level, where students could perform experiments and hands on-activities. 

Consequently, both the treatment and control groups were instructed in the 

common classrooms to perform the experiment. It might influence the study 

effectiveness and findings. 

07. The seventh limitation is the design of the study (Stage-II). A pre-test and post-

test controlled group design was utilized. This study conducted pretests and 

posttests twice (before and after the experiment) to study the effectiveness of 

ALM. It is essential to explore whether this effectiveness on students learning 

in physics continue after the completion of the experimentation. Thus, other 

supplementary data gathered after the post-program might update us regarding 

the longitudinal effect of the ALM approach.  

1.7   Operational Definitions 

 The operational definitions used in this study are given below: 

01. Academic achievement: Academic achievement of students is operationally 

defined as the scores obtained by the students on the Physics Academic 

Achievement Test (PAAT) used in the study. 

02. Active learning method: The Active Learning Method (ALM) can be 

operationally defined as a method of teaching utilizing more than a single 

instructional strategy in order to engage students actively in learning process 

and holds students responsible for their own learning while teacher facilitate 

maximum students’ participation to achieve the desired learning goals 
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03. Attitude towards Physics: The attitude of students towards physics is 

operationally defined as the score obtained by the students on the Physics 

Attitude Scale (PAS) used in the study.  

04. Effectiveness: The term “effectiveness” refers here to the extent to which a 

model produced better results in terms of the student academic achievement. 

05. Semi-urban area: A semi-urban area is partly urban or between urban and rural. 

It has some characteristic of urban areas.  

The operational definitions for six factors of learning skills (knowledge, 

understanding, application, observation, problem solving, and reasoning) are given 

below: 

06. Knowledge or remembering skill: The act of being able to recall appropriate 

previously learned scientific information is called knowledge skill. The learned 

information may be date, scientific definition, name of scientists, relationships 

between physical quantities, classifications and categories, theories and 

structures, and methodology.  

07. Understanding skill: The act of being able to grasp the meaning of science-

related materials, translating knowledge into new context, stating a problem in 

one's own words, interpreting information and facts, inferring causes, and 

predicting consequences based on prior learning. 

08. Application skill: The act of being able to use the learned scientific information 

and materials such as rules, methods, concepts, principles, formulas, laws, and 

theories into novel and different situations to solve new problems or respond to 

concrete situations that have a single or best answer. 
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09. Observation skill: The act of being able to watch an activity and draw 

inferences or being able to record data via the use of five senses and 

appropriate instruments during the scientific activity. Sub skills include 

collecting evidence, identifying similarities and differences, classifying, 

measuring, and identifying relevant observations. 

10. Reasoning skill: The act of being able to think about scientific phenomena in a 

logical way in drawing of inferences or conclusions through the use of 

reasoning.  Scientific reasoning or reasoning skills involve in generating, 

testing and revising hypotheses or theories. 

11. Problem solving skill:  The act of being able to analyze scientific problems, to 

generate a range of possible solutions, to evaluate the alternatives 

systematically before choosing and implementing the best. Problem solving 

skills are: making judgments, analytical skills, decision making, collecting 

information, and planning. 
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CHAPTER 2 

REVIEW OF RELATED LITERATURE 

 This chapter presents the review of related literature. It covers the 

conceptual framework to the study in terms of science education, physics 

education, practical work, the taxonomy of instructional strategies: the teacher-

centered and students-centered methods of teaching, active learning, and attitude 

towards science. It highlights the theoretical framework in terms of various 

theories about active learning. It also encompasses the procedural framework for 

utilizing active learning strategies in the classroom. Lastly, it explains the previous 

studies conducted within the context of active learning strategies in the physics 

classroom. 

2.1  Science Education 

 All societies have means to train their young generations and enable their 

complete participation in society, and are capable to involve and improve it to 

become more social (Savater, 2004). 

 Science has a vital role to play in the modern world. The particular aspects 

that science offers for education have been manifested for several ages, and now it 

is time to make this a reality. According to Chalmers (1999), science is the success 

to the work of men and women around the world, working with care, wisdom, 

playfulness and creativity. Science has its own: structures, beauty, awe and 

wonder, and ways of thinking and working. It presents a powerful way of looking 

at the world. The content of school science and its related pedagogical approaches 

are unable to fulfill the requirements, motivational patterns, and students’ interests 

(Gräber, 1998; 2002; Jenkins & Nelson, 2005).  



19 

 

 

 Moreover, according to Black and Atkin (1996), Morell and Lederman 

(1998), science learning is not consider as important or motivating factor for the 

students of those countries where PISA and TIMSS results were high. This is true 

for the physics and chemistry education, and for the learners who possibly will 

never choose science-related professions, but, will require science in their future as 

literate citizens (Roth & Lee, 2004; Holbrook & Rannikmae, 2007). 

 Science is meant for knowledge derived from Latin word “scientia”. 

However, Webster’s new college thesaurus defines science as “knowledge 

achieved through study or practice”, “knowledge covering general truths of the 

operation of general laws, particularly as achieved and verified via scientific 

method and related to the physical world” (Science definition; n, d). 

2.1.1 Nature and purpose of science education  

Science is a means of understanding nature. Scientific study may start by making 

new scientific queries that lead to scientific investigations, which are rationally 

established and conducted methodically. Scientific conclusions are drowning on 

basis of logical reasoning and careful analysis of empirical evidence. Few queries 

in science are answered through indirect instead of direct observation by assessing 

the constancy of a novel evidence with results predicted by models of natural 

processes (Canul, 2006). 

 According to Jacques and Poisson (2001), the scope of science education 

varies across the world, and the stress is on shifting the constituents: science 

content, methodologies of teaching, scientific instruments and values. Israel and 

Japan highly stress on technology, while England puts more emphasis on the social 

aspect of education, although science education related to the science content and 

development of the scientific attitude. The country like China emphasizes on six 
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(6) areas including the domains of knowledge, operational skill, scientific process 

skill, application, creative, and attitude in their science education. 

 Science education shall emphasize on emerging critical thinking in learners 

closely related to nature. It makes the students able to observe the nature with 

queries in mind and draw conclusion on the basis of rational thinking and 

verification. It may also enable the learners pledge a change for the betterment of 

different types of requirements. It aids students to be knowledgeable citizen 

capable to query different sensitive issues connected to science and enable them to 

give their personal share for the improvement of the society (Faize, 2011). 

 Science education, according to Hodson (1998), is the selection and 

education of the future scientists and is considered as a way of answering to the 

questions relating to environmental problems, social crises, and economic needs. It 

gives students the essential scientific knowledge assisting them in obtaining the 

solutions to the majority of the environmental and socioeconomic problems. But 

science education not only supplies complete and ample information about 

agriculture, environmental problems, nourishment and diet but also with the basic 

scientific skills relating to career (Mohanty, 2004). 

 For school science education Gluckman (2011) has pinpointed four general 

aims: pre-professional training; to get the learners ready for a science job, 

utilitarian aim; to equip learners with practical knowledge, democratic/citizenship 

aim; to build learners science mastery to empower learners to participate in debates 

and issues concerning science, and cultural/intellectual aim; to develop learner’s 

scientific thinking skills and knowledge of science towards their intellectual 

enculturation.  
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 The Pakistan science curriculum 2006 of grades IX and X planned for the 

subjects: Physics, Biology, and Chemistry has stated these purposes of science 

teaching; to understand the living and physical world with a scientific mind, to 

have information of understanding the nature and restrictions levied by means of 

scientific method, to enable the learners to use science knowledge in daily life 

problems in a logical way, to show respect for logical thinking, scientific  

evidence, intellectual honesty, to develop student’s capabilities of rational 

expressions orally or written, to enable students for team work, and to use science 

concepts and apparatus in a wise and accountable fashion (Government of 

Pakistan, 2006).  

2.1.2 Physics education 

Physics is known to be a core subject among all the sciences (Wenham et al, 1984) 

and it imparts students with logical thinking and provides the important theories 

and principles to understand the mechanics of how the things mankind relies on the 

work. Physics beholds all the technology because it stresses on discussing 

phenomena concerning the interaction of matter and energy, and this interaction is 

essential for the technological requirements of the dynamic society (Zhaoyao, 

2002; Juceviciene & Karenauskaite, 2004). 

 Physics is defined as the study of the nature of matter, energy, and their 

mutual interactions. It is also defined as science of observation and measurement 

that enables us to understand the world at large and the laws of nature. Physics is 

one of the natural science subjects given as a linear subject starting from grade 9 to 

12 in Pakistani schools, but this study is limited up to the secondary school level. 

At secondary level the science subjects are divided into three branches of science 

subjects named: Biology, Chemistry, and Physics. Here I have to discuss the 
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Physics subject. Physics subject has divided into two bodies of knowledge; 

theoretical knowledge and practical knowledge. The general literature related to 

physics will be discussed here, while the practical aspect of Physics will be 

discussed in the next section.  

 Education at the secondary school level is crucial and demanding because 

general science is shifted to a discipline based program of study at this stage. The 

students choose Physics as a separate discipline right at this stage aiming to follow 

their coming professions in basic sciences or engineering, medicine, and 

technology as pre-professional courses at a higher level. Consequently, the 

students shall provide with appropriate physics conceptual background to enable 

them to come across the academic challenges and pre-professional courses 

subsequently the secondary level (Government of Pakistan, 2006). 

 Science education, according to Millar (2004) has mainly two (2) 

objectives: to help learners to have an understanding of science content knowledge 

according to their interests, requirements, and abilities; and to develop an 

understanding of students’ techniques by completing this knowledge. But to 

Scanlon, Morris, Paolo, and Cooper (2002), the building of this knowledge is 

difficult for science learners because they need to develop together their theoretical 

and practical understanding through proper activities. The teacher best 

instructional method is considered to be a requisite for effective teaching (Klafki, 

2000). Consequently, physics teachers must have knowledge of instructional 

strategies, practical work, problem-solving skills, and learners’ preconceptions to 

boost the learners’ interests in learning (Asikainen & Hirvonen, 2010). But the 

interest of learners in the subject of physics at secondary school level may be 

influenced through some reasons:  the learner-teacher relationship in a given 
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subject is responsible towards learners’ interests and achievement (Igboke; 2004); 

and teacher qualifications, laboratory facilities, and gender have very important 

and sound effects on learners performance in Physics subject at the secondary 

stage (Onah & Ugwu, 2010).  

2.1.3 Practical work 

In Pakistan, science practical is considered an important part of the science 

curriculum for science subjects such as Chemistry, Biology, and Physics both at 

the secondary and higher secondary level. Students perform practical work as an 

important part of the Physics in grade 9th and grade 10th courses and an examiner 

evaluate the practical work, which is assigned a maximum marks of ten (10) 

included in the students’ transcript. They are directed to retain practical notebooks 

about all their practical work included: the experimental arrangement utilized, 

observations, calculations and analysis. But in Pakistan, Physics teachers at 

secondary school level do not provide learners with experimental work in the 

classroom teaching; instead they arrange separate practical classes to perform 

practical. Moreover, during teaching Physics contents, they do not offer practical 

demonstration frequently (Faize, 2011) and it is always done in haste and with 

little motivation (Zaman, Bhatti & Ghias, 2012).  

 Practical work is an active learning method that requires learners to embroil 

in working or observing material objects and materials that have a vital and unique 

role in improving learners’ intellectual skills, positive attitude, and understanding 

of scientific concepts (Brown, Collins & Duguid, 1989; Tobin, 1990; Garnett, 

Garnett & Hacking, 1995; Lunetta, 1998). 
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 The physics main purpose is to discover the laws that lead specific 

phenomenon or to confirm a given law that has been derived from theory. To this 

end, demonstration of experimental work is essential for comprehending physics 

principles. Moreover, practical work performed through one’s own hand includes 

“learning by doing.” Therefore, an honest laboratory practice is necessary for a 

systematic scientific training of young minds (Trivedi & Sharma, 2013). 

 Practical work is “the learning experiences in which students interact with 

materials or with secondary sources of data to observe and understand the natural 

world” (Lunetta, Hofstein & Clough, 2007; p. 8). It is any science teaching-

learning activity that embroils learners either working in small groups or separately 

aimed at using or observing real materials and objects, as opposite to the virtual 

world (SCORE, 2008). 

2.1.4 The aims of practical work 

In revising the reasons and justifications for or indeed aims of practical work 

referred to the comments of Solomon (1980) in general can summarize most 

instructors’ first thoughts. Practical work is the important part of science as 

cooking is in the kitchen, but to what extent it remains the part or portion of 

science education. Subsequently, many investigators have categorized the reasons 

for performing practical in science education. According to Shulman and Tamir (as 

cited in Sharpe, 2012), the aims of practical are: to stimulate and retain interest, 

satisfaction, open-mindedness, attitude, and science curiosity; to promote 

innovative-thinking and problem-solving skill; to stimulate elements of scientific-

thinking and the scientific method (framing hypotheses and creating assumptions); 

to cultivate theoretical understanding and cognitive  skill; and to improve practical 
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skills (planning and performing studies, observations, recording data, and 

analyzing and interpreting results).  

 The aims of practical work, according to Anderson (as cited in Sharpe, 

2012)  are: to nurture knowledge of the human creativity of science in order to 

boost learner cognitive and aesthetic understanding; to develop science inquiry 

abilities, which can be carried to other problem-solving spheres; to aid the learner 

appreciate and partly follow the role of the scientist; and to aid the learner develop 

the appreciation for the scientific knowledge and for knowing the uncertain nature 

of scientific theories and models. 

 Boud, Churches and Smith (1986) given the following aims of laboratory 

work: to teach elementary practical abilities, to inculcate learner’s confidence in 

the subject, to acquaint the learners with the laboratory equipments and techniques 

of measurements, to show the materials imparted during classroom teaching, to 

make the learners able to take observation, to make the learner able to solve the 

problem by utilizing the experimental data, to make the learners able to transcribe 

reports on experimental work, to cultivate learner’s interest, to improve learner’s 

problem-solving skills, to utilize  practical work as a discovery method, to develop 

students-staff relationship, and strengthen theory-practice connection. To 

Johnstone and Shuaili (2001), the aims of laboratory work at the school level are: 

the development of observational abilities, manipulative abilities, experimental 

data interpretation abilities, the abilities to design experiments, interest of learners 

in the subject, learners enjoyment of the subject, and a sensitivity of reality towards 

chemical phenomena.   
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 The practical work helps both in improving theoretical understanding and 

problem-solving skills. Practical activities, according to Mbajiorgu and Reid 

(2006), are considered as an important part of the theory classes. Several goals for 

practical work comprising: practical abilities (safety, hazards, risk assessment, 

methods and procedures, apparatuses, and observations); transferable abilities 

(organization, group-working, time management, communication, presentation, 

information-retrieval, data-processing, numeracy, and designing-strategies); and 

intellectual abilities (phenomena clarification, development of theoretical 

knowledge, making linkages with daily-life occurrences, fostering interest towards 

physics, and seeing Physics at work). 

 Pakistan wants a scientific society, scientists and technologists to sustain a 

growing-economy to resolve a wide range of environmental, social, and 

geopolitical challenges in national and international perspective. Moreover, science 

has got global importance in the job market. In the nutshell, the greater the 

developments in science and technology greater the demand for the functional 

literates in science subjects (Akbar, 2012). 

2.1.5 Undermining factors in science education  

According to Chisman (1984), science education in Pakistan has got these 

problems: mostly (90%) schools lacking in facilities; science teachers’ 

insufficiency at secondary level; unavailability of well-trained science instructors; 

demotivated science instructors; outdated science courses; substandard transcribed 

science textbooks; science teachers’ usage of conventional teaching method; 

absence of liaison  amongst different agencies and bodies, for instance, curriculum 

wing, textbook boards, examination boards, resource centers, etc.; meager 
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educational assessment system in science program; and shortage of good 

governance in the science education. 

 The studies of Rehman (2003), Memon, (2007), and Halai (2008) have 

highlighted many problems relating to the deterioration in science education. The 

study conducted by Halai (2008) in Pakistan on curriculum  reform, reported some 

causes of backwardness in science education: the teaching is an underpaid 

profession, and teachers have a very poor social status which lead to stop the 

intellectuals and scientists from adopting the teaching as an occupation; low 

budgetary allocations for education, insufficiency of science teachers and 

pedagogical knowledge, absence of science laboratory and apparatus; substandard 

teachers-training. These studies also highlighted the problems that: educational 

qualifications to become a teacher are very low; the teacher-trainers are not well-

trained and skilled; they are unable to appropriately train the prospective-teachers, 

the system of check and balance for the teachers-training program is weak and 

deficient; the basis of teacher recruitment is hard to justify; the teachers are 

employed politically and sometime even a bribe is utilized (Rehman, 2003; 

Memon, 2007; Halai, 2008). 

 Further, Halai (2008) commented that some non-science teachers (who 

never studied science in school) teach science subjects because of the deficiency of 

science teachers. Shortage of science teachers even in few advanced countries, for 

instance, Sweden, UK, Canada, and USA produce additional workload for the 

teachers that forces them to teach a huge number of classes with a huge number of 

learners and concentrate chiefly on to covering the curriculum for the exam and 

unable do justice with their teaching (p. 118).  
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 The learning process lacking proper teaching methodology is unsuccessful. 

In Pakistan, according to Chaudhry (1993) and Iqbal (2004), the most favorable 

teaching method for science teachers is lecture method and majority of the science 

teachers are capable in this method and remain inexperienced in teaching science 

via active learning methodologies (Akhtar, 2004; Iqbal, 2004; Rehman, 2004; Bibi, 

2005). Further, the physics teachers in Pakistan remain expert in applying lecture 

and demonstration methods. However, they are not competent in applying active 

learning methodologies in the classroom, which is the pre-requisite for the teaching 

of science subjects (Faiz & Dahar, 2011). Moreover, teaching according to Sadiq 

(2003), is geared around the memorization of the fundamental ideas and concepts 

and its reproduction during the exams. 

 Lords  (2006), Mehmood (2007), Ishak and Mohamed (2008), Kasanda 

(2008), and Rajib (2013) mentioned some problems in the learning physics: lack of 

content knowledge on the part of physics teachers is the main cause for students; 

low performance in physics content knowledge at secondary level; incompetent 

science teachers flop to provide active learning, therefore, produce science students 

with meager content knowledge; over-loaded science curriculum; high stress on 

the success in examination and less emphasis on appropriate understanding; 

insufficient experience in learning Physics; congested science classrooms; lengthy 

science syllabus; and shortage of resources.  

 The researchers such as Thair and Treagust (1999), Millar (2004), 

Asikainen and Hirvonen (2010), Nivalainen et al. (2010), Halai (2008), and 

Ranade (2008) have found several causes about learners’ weak content knowledge 

in Physics: lack of content knowledge of Physics teachers; lack of instructional 

knowledge, i.e.  variable views about teaching and learning physics; lack of 
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science teachers; overcrowded classes; lack of lab apparatus and practical work; 

textbooks poor quality; an exam led education system; absence of activity-based 

teaching; meagre means of teaching; and poor academic atmosphere. 

 Ibeh et al. (2013) mentioned that lack of qualified/professional physics 

teachers, inadequate instructional materials, equipment, teaching aids and tools; 

lack of management/government intensive funding, lack of motivation of teachers 

and students, and uncomfortable classrooms are the problems creating a hindrance 

to improve attitude of secondary school students towards physics.  

 Problems of teaching Physics in some countries, including Pakistan (Cuseo, 

n, d) are: lack of qualified physics teachers in schools; old equipment in teaching 

laboratories, if any; no computers used; no system of apparatus maintenance; lack 

of lab development plans and resources; and physics mainly taught as a lecture 

course. Despite the fact that there are clear cut directives for the teachers to 

perform demonstrations while teaching Physics at the secondary level curriculum. 

But the teachers utilized frequently transmissive teaching to help learners to 

understand physics concepts and theories due to some constraints, including: 

absence of the necessary apparatus; high workloads of the teachers, and 

overcrowded classrooms (Banu, 2011). 

 Unluckily, in Pakistan, practical work ensures no suitable place in the 

pedagogy of science. The causes recognized (Woolnough, 1991) relating to laxity 

of practical work are: overcrowded science classrooms; science teachers weak 

practical abilities; time constraints to design science activities and practical work; 

examination system centers on theory and offers least value to experimental work 

that led to the weak practical abilities of learners.  
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2.2   Taxonomy of Instructional Strategies 

 Taxonomy is a classification scheme for conceptually describing a domain 

of objects, ideas, or organisms. Objects or ideas are grouped together based on 

shared characteristics. The shared characteristics or attributes of the classes, 

organize the domain of information. The taxonomy of instructional strategies 

(Jonassen, Grabinger & Harris, 1990; Joyce, Bruce, Weil, & Marsha. 2000) groups 

the instructional strategies into two main kinds: traditional teacher-centered 

instructional approaches and modern instructional approaches also called learner-

centered instructional approaches, but it is difficult to keep all instruction into two 

kinds of teacher-centered or direct instruction and learner-centered or indirect 

instruction. For any instructional method to be right for a particular lesson depends 

upon the nature of the students age and developmental stages, what students 

previously familiar with, what students require to be familiar with to succeed in the 

lesson, content or subject matter, lesson objectives, the limitations of time, space 

and physical resources, and class physical organization (Prince, 2004; Braxton, 

Jones, Hirschy & Hartley, 2008). In short, effective instructional strategies should 

fulfill all the learning styles and developmental needs of the learners (Prince, 

2004). Before describing these approaches in detail, the understanding of teaching 

method and teaching strategy is very important in the context of teaching and 

learning. 

 Teaching-method, according to Broudy (1963) is defined as “the proper 

organization of the sequence of acts generally denoted by instruction” (p. 34). It is 

a type of content presentation in the classroom (Sharma, 2004).  Teaching-strategy, 

according to Colletter and Chiapiappett (1989) is “the way a lesson is approached 

or the general design that will be utilized to get a given set of objectives” (p. 333). 
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It is a general plan for a lesson that comprises structure, expected student behavior 

in terms of teaching and sketch of designed tactics essential to gadget the strategy 

(Stones & Morris, 1992). Teaching-method, according to Sharma (2004), is 

established on “the classical or traditional” theory of organization while teaching-

strategy is established on “modern theory of organization.” Content and mode of 

presentation are the chief components of the teaching-method, whilst behavioral 

objectives and learning conditions are the key components of teaching-strategy. 

Mastery over the subject-matter is the hub of teaching-method, while the 

attainment of learning objectives is the center of the teaching-strategy (Sharma, 

2004).  

2.3  Teacher-Centred Instructional Strategies 

 Teacher-centered approach has many synonyms like: ‘traditional teaching 

method (TTM)’, ‘teacher-centered teaching’, ‘instructor-centered teaching’, 

‘transmissionnist model of teaching’, ‘conventional method of teaching’,  

‘directive teaching approach’, ‘classic model of a classroom teacher’, ‘the 

traditional education’, ‘back-to-basics’, or ‘customary education’. Teacher-

centered approach is related to the teacher be there as the controller of the whole 

learning atmosphere. The teacher enjoys the authority and charge and performed as 

an instructor by delivering lectures and that of decision makers by planning the 

content of the curriculum and the specific objectives. They consider learners as 

having “knowledge holes” which are to be filled with requisite facts and figures. In 

this traditional approach, the teachers consider that they are only agent that causes 

learning to take place (Novak, 1998). It is focused on rote learning and 

memorization and those students are considered good who do well in 
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examinations. Since examinations chiefly test memory, good students are those 

who have a good memory. 

 The TTM begins with the instruction of the teacher, and then practice of 

students (Weltman & Whiteside, 2010). In this traditional approach of teaching, 

learners receive information passively from the instructor and internalize it by rote 

learning. But various educationalists were of the views that learners need only 

transmission of information (Wang, 2012). Learning is frequently competitive and 

mostly linked inside the classroom. The content of the lessons and its delivery are 

chiefly substantial and students got mastery over the knowledge via rote learning 

(practice and drill). Subject-matter needs not to be learned in context (Johnson & 

Johnson, 1991; Theroux, 2002). The traditionalists mostly favor rows seating 

arrangement and consider it useful for transmission of information.  

 In traditional teaching method, importance is given on acquisition of 

information and the teacher primary role is to offer information and evaluation 

(Huba & Freed, 2000). There is an inconsiderable or pin drop silence in the class 

following this type of organization.  The teacher transfer information and learners 

become silent automatically to grasp the required information from the teacher. 

Assessment comes after teaching process to note whether the learners grasped the 

information provided to them by the teachers. The teacher judges the student’s 

learning through evaluation (Hayo, 2007) to enable the teachers to find out 

students shortcomings or subject-matter they did not master during learning. 

 As reported by Safdar (2013), the teaching of science subjects in school at 

all levels in Pakistan depends greatly on the presentation of information in a lecture 

format which leads only towards the recording and the memorization of what is 

taught. Consequently, the educational process is directed from the teacher head 
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(through using textbooks, etc.,) to the learners’ heads, and it also overlooks the 

inborn capability of learners to build their own understandings. Further, it directs 

towards memorization of knowledge where concepts are not connected and learned 

material is rapidly forgotten merely as there are few connections amongst ideas 

and concepts.  

 In a teacher-centered instruction class, these elements (Cuban, 1983; Doyle, 

2008) can be observed: it emphasizes memorization and rote learning; teacher talk 

surpasses learner talk throughout teaching; teaching happens commonly with the 

entire class; the teachers rely heavily upon the textbooks to direct them towards 

decision making relating curriculum and teaching objectives; the furniture 

including chairs and desks is typically arranged into rows fronting the writing 

board; learners are not allowed to move from their seats in the classroom; and the 

teacher is the sole source of all knowledge and usage of lecture time is chiefly 

decided by the teacher. 

 Many existing traditional teacher-centered instructional strategies or 

methods, which are very important for teachers, favor conventional teaching styles. 

These are included:  lecture method, demonstration method, chalk and talk method, 

rote learning method, note taking method, textbook method, chalkboard method, 

explicit teaching method, drills and practice method, compare and contrast method, 

didactic question method, and expository method etc. But details of a few methods 

are given below:  
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2.3.1 Lecture method 

The term lecture is a noun having meaning “action of reading” dates back from the 

14th century, derived from Latin word lectus. The lecturers utilized the word 

“lectern” denotes the reading desk. Lecture is a set up for teachers to share 

knowledge with learners directly and is always a method of selection for the 

introduction and explanation of newer concepts (Lecture method, n, d).   

 According to Sidhu (1995), lecture is the method of “providing material via 

speech, therefore lecture is another name of speech. The speaker speaks and the 

listeners listen and everything is portrayed in words. Consequently, the speaker 

provides the thoughts and the audience proceeds them, so it is one way of the flow 

of communications” (p. 66) and learners are just busy in listening and occasionally 

pen down some notes throughout the lecture, combined the information and 

organize it (Farooq, 2012).  

 Moreover, it is the ancient teaching method depends upon the philosophy 

of idealism. The teacher explains the topic to the learners and often put stress on 

the presentation of the content through utilizing gesticulations, simple procedures, 

by altering voice, facial expressions and the variation in location. The teacher asks 

questions to make passive students attentive and more active (Sharma; 2012).  

2.3.2 Demonstration method of teaching 

Demonstration is an old-fashioned method of science teaching and a connotation 

for the outward showing of a feeling or an explanation and justification through 

experimentation. Demonstration is a real show of a bit of apparatus to show its 

proficiencies. It contains "showing what or showing how". Performing an activity 

with the intention of enabling the learners to watch how it is done and to make 

them ready to transmit theory to practice (Wehrli & Nyquist, 2003). Using this 
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teaching method various scientific procedures, processes and phenomenon are 

being shown to the students. This method covers the drawback or limitations found 

in the lecture method in which much importance was paid to the teacher. This 

method established a kind of environment where learners obtained plenty of 

chances to get developed. 

 Moreover, a demonstration, according to Nwokocha and Osuji (2008) 

represents “a show or an exhibition normally performed by teacher whereas the 

students just watch over. It comprises doing of an act during the presence of the 

students either as a means of showing them how doing it themselves, or to show a 

principle” (p. 73). The real things are those that associated with the five senses. 

These can be demonstrated to students through: taken apart, put together, labeled, 

given names, seen, touched and even used. Demonstration is the showing of 

something to a person or group. Hence the main source of communication is sight 

instead of hearing. It is valuable for showing the facts, revising a lesson, and 

presenting techniques and methods of operating something (Olatunji, 2005). 

Additionally, the chief purpose of this method is to facilitate learners to improve 

skills which may be utilized to fulfill particular responsibilities, e.g. exhibition of 

activities in Biology, Chemistry, and Physics classes etc.  

2.3.3 Chalk and talk method of teaching 

The deficiency of a good education is one of the major reasons of poverty at the 

global level.  Having a suitable infrastructure for education (schools) is merely the 

winning of half of the war. Teacher-training is an important and frequently the 

neglected component. For achieving a proper education leaners require to have 

methods of teaching that encourage and provide liberty to the learners during 
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schooling and this is wherever the “chalk and talk” teaching become unsuccessful 

(Anwar, 2013).  

 A traditional teaching method of utilizing writing board (blackboard) and 

teacher’s speech as its central point is called “chalk and talk” method, which is in 

practice across the globe inside classrooms. However, this formal and slightly 

boring teaching-method has emanated under inspection. The majority of 

individuals recommending that for engaging and inspiring the learners, the teachers 

should not make only this method in practice. This method is better for brighter 

learners and not suitable for average, slow learners, and children having no pre-

schooling (Anwar, 2013; Chalk & Talk, n, d). This method involves two essential 

senses of pupils, namely hearing, and vision.  

 According to Dees (2012), chalk and talk is a strategy in which students get 

thinking instead of talking out. Chalk and talk is very easy and the rule is talk with 

the chalk. Several learners are given chalk in order to come to the writing-board 

and transcribe responses to a question or supportive details related to a certain 

topic. When they finish, they hand over the chalk to another learner to add more 

answers or supporting information. Once everyone in the class has come to the 

writing-board learners can go up a second turn if they want. This strategy is like a 

silent form of classroom discussion.  

 Concisely, having no uses of supporting materials the chalk and talk 

method flops to motivate student’s interests in learning. Education wishes to be 

more practical and must permit students to express themselves and learn 

individually at their own speed (Anwar, 2013).  
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2.3.4 Rote learning 

Traditional paradigm instructions based on methods of Rote Learning (RL) have 

been evident for centuries. RL method of teaching has many synonyms like ‘brain-

antagonistic teaching methods, ‘conditioned learning’ and ‘programmed learning’. 

RL or rote memorization is a form of learning in which learners are given facts, for 

instance, dates, localities, rules and regulations, or principles and formulas and 

read that information times and again till it is learnt (Brooks, 2014). It is also 

known as learning by reprise and repetitions. Consequently, the materials are 

memorized via the repetition of tasks, for example, reading or recitation through 

the use of flashcards and additional learning materials. However, this method is 

contrasting to problem-solving or critical-thinking where learners are compelled to 

use the thoughts they have learnt to answer theoretical problems. The philosophy 

behind RL is that the learner sends information to memory through continuous 

repetitions of the materials and will then be able to retrieve information when 

required (Hed & Osborne, 2014).  

 Moreover, RL is predominant in numerous religious schools all over the 

world since major religions appeared earlier the advent of print. The religions like 

Dharmic religions of Hinduism and Buddhism primarily transferred their sacred 

knowledge via spoken communication lacking the opportunity of writing; 

Abrahamic religions of Chadarim or Jewish Yeshivot utilize it during teaching 

Torah; and  Muslims’ religion Islam (through Muslim madrasas) utilizes it and 

learn Quran by heart. Similarly, mathematics (multiplication tables), phonics in 

reading, cases or statutes in the law, composition in medicine, and music in singing 

is learned mostly through RL. Examples of RL are flashcard, outline, and 
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mnemonic device used for recalling the course material (Cohn, 1979; Schunk, 

2008).   

 RL is used in special education where students who are mentally retarded 

like dyslexia or dysgraphia frequently need rehearsal to learn novel things. It is 

used in learning a foreign language and the practice of reading for an exam is 

basically a kind of rote learning (Hed & Osborne, 2014). In the sciences, it is most 

frequently used to learn complex material like periodic-table in chemistry, names 

of phylum in biology and remembering of physics formulas respectively. Physics 

is taught at the secondary school level using mostly traditional-teaching 

methodologies, which is almost discarded. The significance and utility of learner-

centered methodologies are universally recognized. 

2.4   Learner-Centred Instructional Strategies 

 Learner-centered approach has got many synonyms like: ‘child-centered’, 

‘facilitative teaching approach’, ‘Learner-centered instructions’, ‘modern teaching 

approaches’, ‘students-centred instructional strategies’, ‘interactionist model of 

teaching’, ‘constructivist-driven approach’, ‘progressive approach’, ‘information-

age model’, ‘process and product oriented’, ‘block scheduling’, ‘and experiential 

knowledge. Further these phrases have been used synonymously for “active 

learning methods” and the active learning is an essential element of “learner-

centered” or “learning-centered” teaching (Weimer, 2002). 

 The emphasis on classroom has gradually moved from a teaching-centric 

methodology to a learning-centric methodology for over a period of decade (Barr 

& Tagg, 1995). Accordingly, the traditional-teaching paradigms shift to learner-

centered by concentrating on learners and learning more than teachers and teaching 

(Wohlfarth et al., 2008).  
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 Further, through learner-centred paradigm shift, the teacher and learners 

become active participants. The teacher imparts the responsibility of learning and 

learners and the learners work together or do exercises in pairs or groups according 

to the demand of the activity. The classroom atmosphere is busy and noisy because 

the learners remain busy in discussions performed in groups (Jeanne, 2009). Both 

the teaching and assessment go parallel. Learning centered assessment change over 

the effort of instruction and assessment from teaching to learning (Huba & Freed, 

2000). In a learning-centered instruction learners effect the content, tasks, 

resources, and speed of learning. This learning model considers learners as the hub 

of the learning process and the teacher offers learners the circumstances to learn 

individually and from one another and trained them in the abilities they needed. 

Furthermore, Saulnier, Landry, Longenecker & Wagner (2008) concluded that 

learner-centered methodology developed educational events and activities for 

learners in order to achieve better learning and realistic assessment.  

 In a nutshell, the following elements may be observable in learner-centered 

instruction classroom including: student on-task conversation is equal to teacher 

talk; teaching takes place independently or in small groups but not teacher-driven 

to the whole class; different teaching aids are presented to empower learners to 

utilize them; learners interact with the teacher to decide lesson direction; furniture 

is arranged in order to facilitates learners group work or independent work; and 

during activities, the learners can roam freely inside the classroom. 
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2.4.1 Learning 

Despite the variety of learning theories, different learning theorists defined 

learning differently through their epistemological positions they hold. The term can 

be easily defined in the light of the main learning theories (behavioral, cognitive, 

and constructivist). To Behaviorists, learning is the process by which a 

comparatively lasting change in potential behavior happens as a result of practice 

or experience or a relatively permanent change in behavior as a result of 

experience” (Ertmer & Newby, 1993; Atkinson, Atkinson, Smith, & Bem, 1993; 

Raygor, 2005). This alteration in behavior is grounded in an individual’s 

communicational experience with the situation.  

 To cognitivists (Wittrock, 1992), learning is the creation of relations 

between novel information and prior information retained in the long standing 

memory system (Deubel, 2003). But Rumelhart and Norman (1978) defined 

learning from three different viewpoints, i.e. they believe learning to be: the 

gathering of facts that contains the acquisition and the remembering of measurable 

facts; schema-formation processes with the help of models and comparisons; and 

the contribution and development of the prior schema through the use of exercise 

and concepts (Deubel, 2003:67). 

 Contemporary cognitive psychologists argue that learning is a constructive, 

not receptive process (Glaser, 1991). The constructivism grasps that understanding 

comes by involvements and interaction with the environment, and that the pupil 

practices a foundation of prior information to construct new understanding. The 

constructivists believe learning to be a dynamic process where individuals build 

novel conceptions or thoughts built on their earlier gathered information and 

experiences (Eryaman & Genc, 2010). In a “constructivist classroom, the teacher is 



41 

 

 

no longer the “authority” but instead is a guide or facilitator who supports learners 

in learning” (Wirth & Perkins, 2008; p. 10). 

2.4.2 Active learning 

The abrupt changes that persist to take place in modern society in general and in 

academia in specific, acclaim that learning must be a constant process. Studies 

conducted largely acclaimed that learners learn effectively when they involve with 

the course material and actively contribute in their learning. In addition, it is 

necessary to create new ways of transmitting the knowledge to students in order 

actively involved them in teaching learning process, which is only possible through 

learner-centered instructional approaches or through active learning 

methodologies. This method emphasis is on students’ maximum involvement in 

the learning process and it helps to construct knowledge rather than only to 

consume it. Before going to discuss active learning, it will be beneficial to throw 

light on learning, theoretical perspective of learning and conceptual perspective of 

learning. 

2.4.3 Theoretical foundation of active learning  

Meanwhile, we are facing speedy and important changes in every part of life 

nowadays. In this context, instructional approaches that encourage teaching to 

learners (how to access, assess and use information) are very significant. It is 

momentous to comprehend the theoretical framework that active learning 

techniques are constructed upon. Active learning is built on the theory of 

constructivism that has been employed to explain teaching-learning processes in 

the last half century and is often mentioned as “learner-centered instruction” and 

has been supposed as a vital shift from traditional-instruction and has got 

substantial attention (Jonassen, 1994; Ercan, 2004; Prince, 2004; Acıkgoz, 2007). 
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Additionally, constructivist based teaching methodology inside a learner-centered 

background have been broadly acknowledged (Jonassen, 1994; Acıkgoz, 2007; 

Tuna & İncekara, 2010).  

 The philosophical originator of the constructivist approach is Dewey 

(1933/1998). Moreover, Bruner (1990) and Piaget (1972) are acknowledged as the 

main philosophers amongst the cognitive-constructivists. However, Vygotsky 

(1978) is recognized as the chief theorizer amongst the social-constructivists. 

Constructivism is the theoretical and systematic locus that information ascends by 

a procedure of active construction (Mascolol & Fischer, 2005). In constructivist 

classrooms, the learners asking each other questions to build up their knowledge. It 

is based on how we all make sense of our world (Brooks, 1999).  

 Active learning reflects the theories and philosophies of constructivism. 

Active learning is mainly guided by the three features of the constructivist’s view: 

knowledge is not a product to be gathered, but an active and growing process in 

which the student makes an effort to make sense out of the world: learners achieve 

knowledge in their own individual ways (Gurney, 1989) i.e. students gain 

knowledge that enable them to utilize that knowledge in the future (Bransford et 

al., 1990); and the significance of collaboration and social-negotiation of meaning. 

 Learning occurs in a social-environment. Subsequently, theoretical growing 

comes through debating our viewpoints with others, changing our inner pictures in 

reply to that process of mediation (Bednar, Cunningham, Duffy & Perry, 1991). 

Moreover, corporate understandings and common connotations are established by 

communication amongst peers and teachers, which is the cultural side of 

knowledge. In brief, active learning methodologies are completely based on 

theories and philosophies of constructivism. Knowledge is not a product to be 
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gathered, but an active and growing process in which the student makes effort to 

sense out of the world and learners achieve knowledge in their own individual 

ways.  

2.4.4 Conceptual ground of active learning  

Let us commence by defining active learning and recognizing its important 

topographies. There are numerous new ways to learn than by telling. Learning is 

not just bucketing knowledge into the learners’ heads rather it needs thoughts. As 

Confucius earlier documented that learning devoid of thought is risky. By the 

similar analogy, “Instruction lacking thought is a waste of time!” almost twenty 

five (25) centuries back Confucius agreed that learning is an active practice and 

reminds us of that notion by transcribing the following proverb: 

 What I hear, I forget. What I see, I remember. What I do, I understand. 

Something well understood and clearly learnt may need learners; to hear it, see it, 

ask questions relating it, and debate it with others. Entirely learners need to do it by 

working out the stuffs through: creating their personal instances, believing their 

personal hypotheses, representing their personal abilities, evaluating their personal 

proficiencies, defining the potentials of the struggles, and relating what they have 

got learnt and impart others what they have got learnt in novel circumstances. 

 This method puts emphases on a close connection with peers and teachers, 

and contains an activity cycle and feedback system that allots constant chances to 

utilize their learning in the classroom chores. It is a cyclical process in the sense 

that learners continuously fluctuate between “periods of action and periods of 

reflection”. Pupils learn by doing, however, they learn more intensely when they 

take the time to observe and reflect upon activities and to extract meaning from the 

information. This approach considers learners as the hub of the teaching that 
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changes the concentration from teaching to learning and encourages an atmosphere 

of learning that is useful for learners’ metacognitive development to make them 

more independent and critical thinkers (Bransford, Brown & Cocking, 2000). 

 Devoting “merely a semester on reading a textbook or a little time on a 

homework assignment frequently ineffective to provide the desired level of 

understanding” (Wirth & Perkins, 2008; p. 12). To engage students actively, a 

good and caring teacher will encounter unfamiliar pedagogical approach of “active 

learning method of teaching” that will enhance, promote and facilitate effective 

learning. Further, active learning or active-hands-on teaching-strategies and 

learning-activities  are  scheduled to take learners out of their books, sometimes 

out of their seats, sometimes out  of  their  classroom,  sometimes  out  of  their  

school,  and  sometimes  out  of  their  common  ways  of  thinking and these 

events (Silberman, 1996; Buehl, 2001) are proposed to prepare learners active 

contributors in their personal learning. 

 The research of Chickering and Gamson (1987) proposes that learners must 

do beyond only listening; they have to read, write, debate or stay busy in solving-

problems. Therefore, an active learning approach, according to Meyers and Jones 

(1993), “engages learners in providing opportunities to meaningfully talk and 

listen, write, read, and reflect on the content, ideas, issues, and concerns of an 

academic subject” (p. 6). Additionally, active learning, according to Prince (2004), 

is any teaching-method which involves the learners in the educational process and 

it needs learners to do meaningful learning tasks and ponder what they are doing. 

So, active learning has core elements: learner undertakings and participation in the 

learning procedure.  
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 To Bonwell and Eison (1991), active learning is “everything that engages 

learners in doing things and keeps thinking about the things they are doing” (p. 2). 

But it is any course related activity performed by the learners during the period of 

the class except merely observing, listening and writing (Felder & Brent, 2009). It 

comprises any method that makes the learners busy in the learning process and 

makes learners accountable for their personal learning (Yoder & Hochevar, 2005; 

Michel, Cater & Varela, 2009). Active learning is looking for new knowledge and 

arranges it in a meaningful manner and clarifies it to other learners (Allen & 

Tanner, 2005). 

 Active learning consisted of a learner-centered atmosphere that increases 

the learner’s motivational level to provoke thinking and exceed facts and 

detachments (Brody, 2009). Morris and Armbruster (as cited in Collins & O'Brien, 

2003) outlined active learning as the process of learning through engaging the 

learners in some task that forces the learners to reflect upon their thoughts and how 

can they be able to use those thoughts. It compels the learners to frequently 

observe their personal levels of understanding as well as skills to deal with 

problems and thoughts on a particular subject. The information is obtained through 

learner’s participation; therefore the process involves the learners intellectually, 

often bodily, and involves learners through the practices of problem-solving, 

thinking, and receiving of information (Collins & O'Brien, 2003).  

 The role of teacher during implications of active learning methodologies is 

to spend maximum time to stimulating deep learning and a lesser proportion of 

time in conveying information that leads towards surface learning (Eison, 2010). 

The teacher might provide chances for learners to utilize and show what the pupils 

are learning; and to get quick responses from peers and the teachers.  
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 Active learning, according to Petrina (2007) and Westwood (2008), directs 

the center from the instructor to the learner and transfer their subject matter to 

learners’ efficient involvement with the activities, i.e. the teachers’ roles change 

from providing knowledge to supporting and facilitating learning and to that of 

more resourceful individuals (Westwood, 2008). Additionally, the learners also 

discarded the conventional role as passive receivers of information and rehearse 

how to achieve knowledge and abilities that can be meaningfully used. The teacher 

organizes the favorable learning atmospheres to enhance learner’s engagement in 

activities and permits them enough time for reflection and knowledge construction 

(Westwood, 2008). Learner silent receiver of information being shift to the active 

participant in the activities that comprise: reading, writing, debate, or problems-

solving which stimulate analysis, synthesis, and evaluation of the subject matter of 

the class besides developing skills, values and attitudes (Petrina, 2007). According 

to Sivan et al. (2000), the active learning is an essential method for improvement in 

learner skills and it highlights the development of learners’ skills as well as 

examines their personal outlooks and standards.  

 Active learning methods generate a conducive learning atmosphere and 

permit the teacher to confirm that the learners acquire both the necessary 

information and the skills so as to do struggle for acquiring knowledge. To 

promote active learning, a conducive classroom management is necessary, which 

according to Khan, Khan, and Majoka (2011) consisted of four (4) main elements: 

“content-management, conduct-management, covenant-management and time-

management. These elements generally cover all sorts of situations compulsory for 

effective teaching-learning process” (p. 581). It changes the classroom pace 

creatively through increasing learners’ participation, stimulation, enthusiasm, 
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responsiveness, and practicality of the classroom (Stewart-Wingfield & Black, 

2005; Binek-Rivera & Mathews, 2004). From an intellectual standpoint (Anderson 

& Krathwohl, 2001; Hackathorn et al., 2010), learners taught experientially might 

include in higher-order thinking for example analysis, synthesis, and evaluation.  

 Active learning is learner-centered and an activity-based approach that 

sensibly clarifies quantifiable observations becomes the foundation for developing 

learner Physics understanding. The active learning outlook has three basic 

assumptions: learning by its nature should be an active process; different people 

learn differently; and learners can make the learning meaningful through 

discovering knowledge for themselves and make it their own (Zull, 2011). Further, 

Zull (2011, p. 15) utilizes “the term meta-cognition to emphasize the importance 

for learners to think about what they are doing or to understand our own 

understanding.” 

 In a nutshell, active learning instructional strategies, according to Eison 

(2010), can be produced and used to involve learners in (1) creative thinking (2) 

talking with a colleague in a small group or whole class, (3) explaining thoughts 

via writing, (4) discovering own values and attitudes, (5) providing and receiving 

feedback, and (6) reproducing upon the learning process. Noticeably, “active 

learning instructional strategies can be completed by learners: either in-class or 

out-of-class; working either in group or as individuals; and either with or without 

the usage of technology tools” (Eison, 2010, p. 1). 
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2.5  Active Learning Methods and Techniques 

 The appropriate active learning methods are: interactive lectures (IL) 

method, cooperative learning (CPL) or group learning method, discovery learning 

method, activity-based method, team-based learning, problem-based learning, 

project method of teaching, interactive demonstration, play way method, inquiry-

based teaching method and problem solving (PS) method. While some active 

learning techniques are: brainstorming, question answer techniques, K-W-L model 

of learning, think-pair-share (TPS), discussion, problem solving (PS) techniques, 

one minute paper (OMP)/free write, student presentations, written assignments, 

laboratory work and hands on activities, role playing and simulation, students 

games, flip charts, peer tutoring, peer instruction with clickers, computer 

programming (ICT), watching film/video, concept mapping/graphic organizers, 

scaffolding, group working, small group instruction, thematic instruction, debates, 

worksheets and handouts, etc. Details of few active learning methods and 

techniques are given in the following sections. 

2.5.1 Interactive lecturing 

Interactive Lecturing (IL), according to Steinert and Snell (1999), includes a 

growth exchange amongst lecturers, learners and the content of the lecture. IL can 

stimulate active learning, increase interest and enthusiasm, give student and 

teacher feedback and rise their level of gratification.  For Macdonald, Hoyt, 

Imazeki, and Teed (2012), an interactive-lecture is an easy approach for teachers to 

mentally involve and engage learners as active participants. During this method, 

the teacher breaks the lecture at least once per class to have learners absorb in an 

activity that permits them to work with the material rightly. 
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 A lecture can be shared by incorporating techniques of think-pair-share, 

demonstrations, and role playing in order to allow all of the learners to participate. 

Dividing up the lecture utilizing these techniques can offers format change to 

involve learners as well as permit learners to immediately use content and offers 

feedback to the teacher on learner (Macdonald et al., 2012). Furthermore, an 

interactive-lecture can convey new material in an effective way, clarify challenging 

concepts, arrange concepts and thinking, test principles, model problem solving, 

and foster enthusiasm for learning (Frederick, 1986; Foley & Smilansky, 1980; 

Gage & Berliner, 1991; Saroyan & Snell, 1997). 

 Giving an interactive-lecture engages generating and gathering interactive 

learner tasks with the more conventional parts. In highly ILs, the conventional 

lecture sections are short with either arranged or unstructured shared events. 

Macdonald et al. (2012) mentioned procedural steps of IL. These steps are as 

under. 

a) Pre-instructional planning 

 Interactive lectures do not just happen, i.e. they are always planned. As far 

as the planning of IL is concerned, the following points must be kept in mind: the 

teacher must choose content and establishes the learning objectives of interactive 

lecture; considers the incentive structure; shapes the general classroom 

environment for involvement; and consider the logistics of the lecture (Sullivan & 

McIntosh, 1996; Macdonald et al., 2012). The teacher must incentivize a 

performance based grade policy for each course for all students round the whole 

academic year through effective classroom management.  
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b) Select engagement triggers and learning tasks for interactive segments 

 The second step in providing an IL is to choose an engagement triggers and 

learning activities for shared sections. The teacher starts the shared section with an 

engagement trigger that arrests learner concentration, which can simply be done 

through inquiring a stimulating question. The teacher can use: meaningful visuals, 

physical supports, meaningful textual passages, photographs, news clips, or a clip 

from television shows or movies. The actual shared-section and task must depend 

on completion of learning that might include: interpreting graphs by giving 

students real data; making calculations through focused on task; making 

predictions from demonstrations; brainstorming by eliciting answers to judge 

learners prior knowledge about the topic; trying ideas together by letting the 

learners produce greater thoughts prior to the teacher begins the lecture.  

c) Select and adapt from IL techniques 

 The third step is to select and adapt from IL techniques. By the introduction 

of interactive teaching techniques, traditional lecture can be modified to include 

active elements (Steinert & Snell, 1999; Macdonald et al., 2012). The most 

commonly used interactive techniques in every sort of education included: make a 

pause during discussion among learners, instantaneous mastery tests over lecture 

material, utilize demonstrations, responding to learner’s questions; dividing the 

class into smaller groups; questions/answers techniques; use of written materials; 

starting up debates, reaction panels and guests; utilize imitations and role-plays; 

audiovisual aids; utilizing effective presentation skills; think-pair-share; one-

minute write; question of the day; concept test; skeleton notes; and experiments. A 

single interactive technique may be applied in the activity, or it may be blend of 

some of the above techniques in one class period. 
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d) Structure and manage the interactive class session 

 The fourth step of developing an IL is to decide how to build the interactive 

class period, which is only possible through interactive techniques. Some 

interactive techniques like think-pair-share or objective questions can be applied a 

number of times in a class period while other techniques like prolonged 

simulations may be the main items for the whole class.  For the last part of the 

class, carry out a simulation that inquires the learners to relate all the thoughts they 

have learnt up to that point during the period. Finally, end the period with a one-

minute-paper, including the questions: "what are two questions that learners still 

have no answer in today's topic?" The teacher will examine the most meaningful of 

these in the next lecture.  

e) Select methods for collecting, organizing, and responding to feedback 

 The last step is to decide ways and means for collecting, organizing, and 

responding to a response. IL gives teachers a number of ways to get feedback on 

how well learners are learning the content prior to take an exam. Many interactive 

practices need learners to generate output that might be assessed. The assessment 

that has high rewards for learners having all the responses correct, low rewards for 

having low performance and no rewards for incorrect responses. In responding to 

questions with multiple-choice answers like concept-tests, teacher takes feedback 

first through students raising their hands and counts it, second through having 

students simultaneously hold up cards, third by having students use finger signals 

(Paulson, 1999) and lastly through using electronic classroom response systems. 

Written feedback from think-pair-share and question of the day’s activities enable 

teachers to assess quickly student learning. 
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 The major advantages of IL adopted from the work of researchers (Piaget, 

1978; Vygotsky, 1978; Deci & Ryan, 1985; Kraft, 1985; Collins, Brown & 

Newman, 1989; Dweck, 1989; Lepper & Hodell, 1989; Rogoff, 1990; Scardamalia 

& Bereiter, 1991; Murray, 1991; Spaulding, 1992; Butler, 1992; Feden, 1994; 

Elmore, et al., 1996; Brown, Pressley, Van Meter, & Schuder, 1996; Steinert & 

Snell; 1999; Macdonald et al., 2012) are: it encourages active participation both of 

teachers and the students; it cares for development and individual differences and 

motivates students extrinsically and intrinsically; it utilizes time maximally and 

helps to involve a maximum number of students in the activities. IL disadvantages 

(Russell, Hendr-Icson & Herbert, 1984; McKeachie, 1994; Newble & Cannon, 

1994; Steinert & Snell, 1999) are: students are difficult to control during the 

delivery of a lecture; it is difficult to cover the whole course using this method of 

teaching; and it creates anxiety for a teacher to answer all the questions posed by 

the brighter students and not a suitable method for low graders due to their limited 

knowledge. 

2.5.2 Cooperative learning 

Cooperative Learning (CPL) method is not new. It has been used for the most part 

of this century, especially in the USA (Johnson, Johnson & Smith, 1991). It is a 

teaching strategy which concurrently addresses academic and social skill learning 

by learners. It is a good-tested teaching approach and has been informed to be 

greatly fruitful in the class. 

 According to Kagan (1989), CPL belongs to a set of instructional strategies 

that comprise cooperative learner-learner interaction over subject being an 

essential part of the process.  Johnson et al. (1991) define CPL, as the utilization of 

small groups of learners to work collectively to make best use of their personal and 



53 

 

 

members learning. CPL is believed to be extremely effective when performed 

properly.  

 CPL is a teaching and instructional approach where learners are divided 

into groups to work on a specific task to promote learner-learner interaction aimed 

to increase learners’ knowledge (Slavin, 1980; Tuan, 2010). These learner groups 

are not formed on the basis of ability rather there are learners of a variety of levels. 

The learners work on activities together, and teachers remained busy in monitoring 

these groups wisely in order to examine learners’ participation (Mehmood & 

Rehman, 2011).  

 According to Kagan (1994), CPL is a teaching procedure closely related to 

a small and heterogeneous group of learners interacting to attain the common 

objectives. CPL involves learners working together in small groups to complete 

shared goals (Gillies, 2007). Learners interact to learn and are accountable both for 

their partners as well as for their own learning. To be genuinely cooperative, each 

kind of group needs the presence of five basic components. These are: positive 

interdependence (swim together or a sense of sink), face-to-face interaction, 

individual and group accountability, interpersonal and small-group skills, and 

group processing (Johnson & Johnson, 2002).  

 CPL is a sort of active learning method where learners collectively work in 

small group to do particular activities. Many researchers (Davis, 1993; Slavin, 

1996; Vidakovic, 1997; Vidakovic & Martin, 2004; Barkley, Cross & Major, 2005) 

have worked on CPL. Following is a list of CPL strategies derived from their 

work: think-pair-share, Jigsaw, round Robin, three-step interview, numbered heads 

together, brainstorming, three-minute review, team pair solo, partners, circle the 

sage, composition pairs, book report pairs, problem solvers, note-taking pairs, 
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group grid, sequence chains, dyadic essays, peer editing, send-a-problem, three-

stray, one-stray, and, etc. the detail of some of them will come later in the 

literature. 

2.5.3 Problem solving method  

A problem is an activity that needs the learner to reason over a condition that will 

be perplexing but not impossible. Generally, to solve the challenge the learner 

interacts with other group members. A problem is any state where learners have a 

chance to create a difference to keep things better. Moreover, a problem-solving is 

transforming a current real situation, i.e. “the Now-state” into an anticipated 

upcoming situation, i.e. the Goal-state (Heylighen, 1998; Rusbult, 2008). The 

condition in which the student by information and the skills at that time cannot 

react directly to it, and he has not, find his way to achieve the goal, this is a 

problem (Seif, 2001). 

 Problem solving (PS) is thinking that is directed toward the solution of a 

specific problem that involves both the formation of responses and the selection 

among possible responses.  The PS method, according to Woods, Wright, 

Hoffman, Swartman and Doig (1975) and Woods (1980) is the procedure for 

getting a reasonable solution to an unseen problem. A PS method, as the name 

suggests, is a method where students learn by working on problems. This method 

permits the learner to learn fresh knowledge through fronting the glitches to be 

solved, as opposed to burdened subject matter (Orhan & Ruban, 2007).  

 The PS, according to Mayer and Wittrock (2006, p. 287), is “the cognitive 

processing leading at obtaining a goal when no solution method is obvious to the 

problem solver.” This description contains of four portions: a) PS is cognitive, 

which means that it happens inside the learners cognitive system and can simply be 
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derived from the behavior of the learner, b) PS is a process, which means that it 

encompasses using cognitive processes to cognitive representations in the learners 

cognitive-system, c) PS is directed, which means that it is steered by the learner’s 

goals, and d) PS is personal, which means that it hinges on the information and 

ability of the learner. In a nutshell, PS is the mental processing focused at 

converting a problem from the known state to the goal state when the learner is not 

directly conscious of the solution technique e.g., PS happens when learner of high 

school desires to know how the brain functions after reading a biology textbook, or 

solves a complicated mathematical problem.   

 A lot of research has shown the effectiveness of PS methods in science 

learning and process skills. It developed students’ scientific process skills. Study of 

Elvan, Ezgi and Mustafa (2010) has shown that, in classrooms where the teacher 

applied the PS method, there was an increase in brainstorming; increase in time for 

defining, sharing and presenting the problem; and increase in learner selected 

inquiry questions and learner planned investigations (Chin, 1997). 

 Problems, according to Schacter, Gilbert and Wegner (2009), may be of 

two types ill-defined and well-defined. The ill-defined problems are considered 

those which do not have obvious goals, solution-paths or anticipated solution, 

while the well-defined problems are those which have particular objectives, plainly 

defined solution-paths, and obvious anticipated solutions and permit for additional 

preliminary planning. Different approaches developed by different educationists to 

guide problem solving method are as under: 

a) The PS method for Physics has five steps developed by Heller, Joan and Reif 

(1984) can be described as: direct the problem; define the physics; design the 

solution; implement the plan; and assess the answer.  
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b) Five step PS approach: it is a simpler substitute, which may assist a team 

rapidly comprehend and attempt innovative thoughts to solve the problem at 

hand, which are:  recognize the problem, recognize design; execute strategy; 

and assess. 

c) Four (4) steps to PS as adopted by Billstein, Libeskind and Lott (1993) are 

based on the PS steps first outlined by George Polya in 1945, which are: 

comprehending the problem; designing a plan; implementing the plan; and 

looking back. 

d) The scientific PS method has six basic steps, which are: define the problem; 

design a hypothesis; trial the hypothesis; collect the data; analyze the data; and 

draw conclusions. 

e) The creative PS method has different forms of which “OFPISA” method is one 

approach suggested by Parnes (1992) having steps: observation; fact finding, 

problem finding, idea finding, solution finding, and acceptance finding. 

 Keeping in view the above steps, the procedure of the PS method according 

to Sidhu (1995) in general involves these steps: recognizing the problem; 

interpreting the problem, defining and delimiting the problem; systematically 

collecting data; organizing and evaluating the data; formulating tentative solutions; 

arriving at the correct solution; and verifying the results. These steps can easily be 

applied to the teaching of Physics subject, e.g., calculate the weight of an object 

using Archimedes’ principle or find the volume of an irregular object. 
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2.5.4 Questioning techniques 

The teaching and learning of science have been really advanced for the few 

decades. It has shifted in direction from mostly deductive-teaching to inquiry-

based teaching method. There are numerous techniques in practice to maximize 

classroom involvement, though; the best method is the usage of effective 

questioning techniques. To assess and improve each learner’s learning capability, a 

classroom structure based on frequent involvement is necessary. Education is 

highly blocked due to the absence of interaction between the teacher and the 

learners. The teachers applying this technique can develop a good teacher-learner 

relationship through a favorable learning atmosphere (Critelli & Tritapoe, 2010). 

The more perfect is the questioner, the more effective will be the method. 

 The skill of asking and follow-up questions can support the learner to 

respond the most difficult questions throughout the lectures and learners have the 

chance to examine their comprehending of the information as it is presented 

(Bligh, 2000). Due to its difficulty in large class teaching, the teachers use clicker 

or audience response systems. During using clicker’s report that the improved 

interaction via usefully presented questions may gage previous knowledge; draw 

out confusion; encourage discussion; and work out an intellectual skill (Fies & 

Marshall, 2008; Beatty & Gerace, 2009).  

 The teacher effective questioning can help in lesson content understanding 

and hence provoke learners’ interest, thoughts, and stimulate them to look for 

innovative information that would be more productive in promoting a learner’s 

thinking level (Muth & Alverman, 1992; Orlich, Harder, Callahan, Kauchak, & 

Gibson, 1994; Ornstein, 1995; Hussin, 2006). But, questions, according to Bloom’s 

cognitive domains, can be effectively categorized at various levels of learning i.e. 
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knowledge, comprehension, application, analysis, synthesis and evaluation or 

categorized simply as higher or lower intellectual questions. Lower intellectual 

queries related to remembering of facts, while higher intellectual queries permit 

learners to mentally operate learned information to produce an answer (Cotton, 

2001). 

 Wilson (2016) divides the questions into: factual, convergent, divergent, 

evaluative, and combinations questions, while Erickson (2007) divides questions 

into factual, conceptual and provocative. However, according to Livingsta (2013), 

the important question types are: open questions, closed question, funnel questions, 

probing questions or trigger questions, leading questions or reflective questions, 

rhetorical questions, and clarifying questions. Moreover, Davis (1993) enlists a 

variety of questions encompassing: exploratory questions, challenge questions, 

relational questions, diagnostic questions, action questions, cause-and-effect 

questions, extension questions, hypothetical questions, priority questions, and 

summary questions. Furthermore, questioning can take also the forms like: 

rhetorical questions, overhead questions, direct questions, relay questions, reverse 

questions, and the Socratic questions.  

 Cotton (2001, p. 1), identified the following causes for inquiring questions 

during the teaching-learning process inside the class; to arise learner’s interest and 

motivation in order to involve them actively in lessons; to assess learner’s 

preparation and check on seatwork or homework accomplishment; to cultivate the 

skills of critical thinking and questioning attitudes; to appraise and precise earlier 

classes; to foster awareness through showing novel connections; to judge 

achievement of teaching objectives; and to encourage learners to follow knowledge 

on their own. According to Bonwell and Eison (1991), the usage of Socratic 
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questioning techniques can be a useful active learning technique during a period of 

demonstration or lecture, during a problem-solving period, or purely a separate 

entity. The questioning work based upon how teacher inquires, phrases, and poses 

the questions. 

2.5.5 Discussion  

Discussion is a procedure in which two or more people communicate, explain and 

pool their information, opinions, feelings, competencies, and experiences. A 

valuable class debate contains learner explanations set apart using frequent 

inquiries and clarifications by the instructor who enable students’ participation and 

thinking development inside the entire group (Lowman, 1995). Discussions can be 

an efficient active learning strategy to assist learners think more critically relating 

the material being offered and learn to express their own views. According to 

Langer (1993, p. 36), “discussions stand in contrast to a more traditional classroom 

event called recitation, where the teacher controls the talk and has complete 

interpretive authority.” Besides in discussion, the learners have huge support in the 

development, realizing and clarification of knowledge and learners (Wilkinson, 

2009) have great interpretive authority for estimating the credibility or rationality 

of individuals’ retorts.  

 During the discussion, there is a free interchange of information and 

thoughts among the learners on a particular area or topic. It can take place among 

the participants of a dyad (pair or two individuals), small group, or whole class. 

Discussion may be spontaneous or planned. To Roby (1988), discussion may be 

classified as problematical, dialectical, and informational. Moreover, it can also be 

classified as open-ended discussions, guided discussions, and talking circles/word 

wheels/talking stick circles or discussions.  
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 Further, the discussion might be teacher-directed (Colletter & Chiapiappett, 

1989) or the learner-directed. During the teacher-led discussion, the teacher plays 

an important role and chooses those learners who desire to express on the topic and 

maintains the smooth running through the discussion (Faize, 2011), and through 

guaranteed topic-oriented discussion. Small group discussion is considered 

superior to the whole class discussion. The teacher provides modeling and 

scaffolding (Wells, 1989; O’Flahavan, Stein, Wiencek, & Marks, 1992) during the 

talk in order to improve the standard of pupils learning and also intercedes and 

stops the further advancement with chivalry for any unrelated statement or speech. 

But, according to Almasi (1994), the learner-led discussions may assist learners to 

jointly study topics completely in order to have great command and interpretive 

authority. To promote productive discussions either teacher-led or student-led, but 

it must be well-focused, well organized, and they must have the factor of flexibility 

for nurturing generative learning. 

 Discussion is the most common technique supporting active learning in the 

classroom. It is superior to lecture (McKeachie et al., 1986) in the sense to 

encourage long-term remembering of information; stimulate learners for further 

learning; permit learners use information in novel environments; and develop 

learners’ thinking skills. For achieving the above objectives, the teachers must be 

knowledgeable about other techniques (Hyman, 1980) and must produce a caring 

intellectual and emotional environment that inspires learners for taking risks 

(Lowman, 1984). It offers chances for learners to prove the knowledge they have 

learnt in the class and permit to ask, clarify, and express opinions. But teacher as a 

facilitator, provides immediate feedback and correct misunderstandings (Mehmood 

& Rehman, 2011).  
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 The purposes of discussion are: to assist learners make sense of the world 

around them; to motivate notions, curiosity, clarification, thinking and recall; to 

create chances for learners to simplify and increase their thoughts and those of 

others; to encourage constructive group-interaction and talk; to apply questioning-

techniques; precis important problems rarely; and refocus learner attention for if 

the discussion looks to be getting off track. During the thinking-process around the 

discussion, some pauses are essential to provide a conducive learning environment 

for learners (Davis, 1993).  

2.5.6 K-W-L model of learning 

A K-W-L model or chart was developed by Donna Ogle in 1986 (Ogle, 1986), 

stands for what I know, what I want to know and what I learned. It is a graphical 

organizer planned for aid in students learning and can be applied to all subjects in a 

small-group or whole-group environment (KWL table, 2014). This model assists 

learners in comprehending what they know (K), what they want to know (W) and 

what they learned (L) about a certain topic or issue. This chart can be employed to 

familiarize with new subjects or thoughts; during reading, watching videos, 

organizing for guest speakers or going on excursion tour. They can also be utilized 

as a guide for research activities (Instructional Strategies, 2002).  

 K-W-L strategy can be offer before-during-after the period for helping 

students in mastery over the subject (Szabo, 2006), and this also gives a chance to 

learners for developing existing concepts and articulate newer ideas (Koller, 

Mason & Byars, 2008). It is an active learning technique that promotes learning 

via supporting teachers to better evaluate their pupil learning levels during the 

course (Dieu, 2015). It is a useful tool to achieve the goal of formative assessment 

in the class. It permits the teacher to examine the learner’s previous knowledge on 
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a specific topic, and it makes the teacher capable to plan their lessons founded on 

this knowledge (KWL table, 2014). This model works sound in knowing the pupils 

thinking and learning separately or in groups (Struble, 2007). 

 The K-W-L strategy, according to Koller et al (2008), is utilized to trigger 

contextual knowledge prior to start a new topic and is totally learner-centered. Its 

procedure is given in the following lines.  A piece of paper or writing board is 

divided into three columns by a teacher. The initial column K, which is used for 

what the learners previously known relating a topic and that this step is to be 

finalized before studying the lesson. The next column W is for pupils to record 

what they want to learn, relating the lesson throughout the lecture, which is to be 

finished prior to the lecture or activity. The third column L stands for what the 

pupils learnt from lecture or activity, and this step is obviously done at the 

completion of the lecture or activity (KWL table, 2014). 

A sample of KWL chart can be used by the teachers for any topic or subject: 

K 

What I/We Know 

W 

What I/We Want To Know 

L 

What I/We Learned 

   

 

 The questions are ones that the children truly cared about and not the ones 

that the teacher wants them to ask. The teacher helps children arrive at their ‘real’ 

questions by making them examine problems, for example: What do I want to 

know relating this topic? What do I already know and how do I know it? And what 

might be a possible answer be?  
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 Following is an example of KWL-Chart completed by students while 

studying a topic on the “Gravity” in the Physics textbook. 

 K  W  L 

It keeps us from 

floating around. It 

makes things fall. 

What is gravity? 

Gravity is the force that pulls 

objects towards Earth.  

There is less 

gravity on the 

moon. 

Why is there less gravity 

on the moon? 

The amount of gravity depends 

on the masses of the objects 

involved. The moon has a less 

massive than the earth, so there 

is less gravity on the moon than 

there is on earth. 

Isaac Newton 

discovered gravity. 

How did Newton 

discover gravity? What 

determines how fast 

something will fall to the 

ground?  

(teacher question) 

Air resistance determines how 

fast something will fall to the 

ground. 

Adopted from http://www.nea.org/tools/k-w-l-know-want-to-know-learned.html 

 

2.5.7 Think-pair-share  

Think-Pair-Share (TPS) was first proposed and developed by Frank Lyman in 

1981. It is a quick and easy technique of engaging students in a collaborative 

activity and well suited to teachers without a lot of experience running class 

discussions or group work. TPS is an active learning tactic which involves learners 

with material on a separate level, in pairs, and lastly as a large group (Lynam, 

1981). The TPS technique involves the procedure in which the teacher asks 

questions about an activity, and learners are working on activity first independently 

about a minute; then in pairs, i.e. turn to a partner and interchange thoughts; and 

then as part of a large-group, i.e. then haphazardly pick a small number of learners 

to share both thoughts; so this development shapes learner confidence in their 

replies and inspires individual accountability.  

http://www.nea.org/tools/k-w-l-know-want-to-know-learned.html
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The steps of the TPS procedure as proposed by Angelo and Cross (1993) 

are as follows: i) teacher asks a question, offers a problem, or asks learners for an 

answer; ii) learners reply independently, taking time to silently think and transcribe 

their own response, reflection, or response; iii) learners turn to a partner and share 

what they have transcribed; iv) and learners share their answer with the bigger 

group. 

 Like other cooperative learning strategies, TPS capitalizes on the rule of 

simultaneity (Kagan, 1992). About 50% students in TPS are actively expressing 

ideas simultaneously as contrasting to a more traditional class where only active 

participants (teacher or abler pupil) reply to the teachers’ enquiry.  

2.5.8 Brainstorming 

Advertising director Alex Faickney Osborn started developing systems for creative 

PS in 1939. He was upset by workers’ incapability to design innovative ideas 

independently for an advertisement campaign. In reply, he instigated holding 

group-thinking meetings and discovered a vital advancement in the quality and 

quantity of thoughts made by workers. Osborn wrote a chapter 33 with the title 

‘How to organize a squad to create ideas’ in his famous book “Your Creative 

Power” in 1948 (Brainstorming, 2013). Many difficulties are now resolved 

spontaneously through the initial idea which originates in the mind. To reach to the 

right solution, it is imperative to expect several possible solutions. The ultimate 

way to do this is termed as brainstorming.  BS is a modern technique aimed to 

produce many ideas for the solution to a problem (Hays; n, d). It may be utilized 

for resolving a particular problem, answering a question, presenting a new subject, 

nurturing interest, and fathoming knowledge and attitudes. 
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 Brainstorming (BS), according to Zeitoun (2001), is a discussion driven 

technique and has a great importance in the teaching process, includes verbal and 

pre-writing workouts to help the student for clarifying concepts. BS is a group 

creativity atmosphere for common thoughts and an individual creativity technique 

through which struggles are directed to reach a decision about a particular problem 

through collecting a list of thoughts by member participants extemporaneously 

(Al-maghrawy, 2012; Brainstorming, 2013).  

 Using this technique, a group of learners is assigned a problem or an 

obstacle and requested to “storm their brains” for ideas. In order to intensify speed 

and extemporaneity of ideas, every individual is stimulated to call out his thought 

the moment an opening presents itself. Each BS session lasts for the minimum 

period of 5 to 7 minutes and maximum from 20 to 30 minutes. Stimulation 

develops through individual participation that stands their interest to the apex 

(Dunn, Rita & Kenneth, 1972). BS is a major teaching approach used to raise and 

improve interactive, thinking, and decision-making skills besides nurture various 

opinions and standpoints. It is equally applicable in all important areas of learning.  

 To conduct the BS session,  good leadership qualities are needed, and must 

be clear in following the setup and ground rules of the session, i.e. no cross talk or 

criticism is allowed besides it will be confirming that the decisions are realized to 

be that of the group and not forced upon them by an individual (Bartle,  2014).  BS 

can be used at three stages during the lecture: at the start of a lecture to increase 

learners’ concentration and make them to obtain the material of the day; at the end 

of a lecture to sum up and help learners frame links between what they have just 

learned and the daily life situation. Brainstorming (BS) has the following 

techniques: 
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a) Nominal group technique: in this technique the students are requested to 

transcribe their ideas in secret that is collected by the moderator and each is 

voted on by the group. Consequently, the soundest idea is selected. This is a 

much arranged type of BS that lead towards the production and prioritization of 

concepts (Brainstorming, 2013). 

b) Group passing technique (round Robin brainstorming): this is a lengthier 

technique that permits participants time to think about the problem intensely. 

Participants share ideas one by one and feel free to “pass” if they have no idea 

to contribute in that round. Every individual in a circular group transcribes one 

idea on a piece of paper and then forward it to the next individual to write some 

thought in the clockwise direction. This process carries on till everyone 

acquires their original piece of paper back. Therefore, individuals will have 

observed each idea in detail. This confirms each person’s participation.  

c) Team idea mapping method: this method works through the technique of 

association. This advance teamwork and enlarge the number of ideas, and it is 

planned in a way that all individuals contribute, and no ideas are rejected.  This 

offers a more striking tactic in writing replies than merely listing thoughts on a 

flipchart. One or two individuals working as transcribers for the group. The 

process begins with a well-defined topic and by creating a large writing space 

of (4feet x 4feet) on a wall. The topic statement is written in the middle of the 

circle. The responses are collected and then written as lines branching out from 

the middle of the circle. The finalized map, therefore, covers a record of 

important links amongst ideas (Buzan, 1974). During this merging stage, the 

individuals can explore a mutual understanding about problems as they share 

the meanings relating their novel thoughts through the association and added to 
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the map also. After taking all groups into consideration, the group can 

prioritize and can take action.  

d) Breaking the rules technique: in this technique, learners list the formal or 

informal rules that administrate a specific procedure. Participants then attempt 

to improve substitute techniques to avoid these established practices. 

e) Directed brainstorming: directed BS can be performed manually. In it, every 

learner is allotted one piece of paper and communicated about the 

brainstorming question. They are requested to create one answer and stop 

following this; all the papers are haphazardly interchanged among the learners. 

The learners are requested to explore the idea they received and to generate a 

novel idea which improves on that idea founded on the initial-criteria. The 

papers are then exchanged over again and learners are requested to refine the 

ideas by repeating the procedure for three or more rounds (Santanen, Briggs & 

de Vreede, 2004). 

f) Guided brainstorming: a guided brainstorming eliminates all reasons for 

controversy and constraint dialogues, despite encouraging critical and creative 

thinking, and improves well-adjusted atmosphere. Following a guided BS 

meeting, students develop ideas, graded for future brainstorming 

(Brainstorming, 2013). 

g) Individual brainstorming: it is a brainstorming in solitary and usually contains 

practices such as free-writing, free-speaking, word-association, and mind-map 

drawing that is a visual note-taking practice where individual draw diagram or 

drawn thoughts. Studies identified that individual BS is more successful in the 

development of ideas (Diehl & Stroebe, 1991), and is more useful and superior 
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in creative-writing to conventional group brainstorming (Furnham & 

Yazdanpanahi, 1995). 

h) Question brainstorming: questorming is the additional name applied to this 

style of investigation includes thinking over the questions, instead of 

demanding to create direct answers and short-term solutions. Theoretically, this 

method must not prevent involvement as there is no necessity to supply 

solutions. The answers to the questions make the structure for building 

expected lines of action. When the list of questions is identified, it is arranged 

in the order of priority to reach to the best solution (Roland, 1985). 

i) Pencil and paper brainstorming: students transcribe their thoughts first and then 

discuss them one by one namelessly. It helps to encourage worried and shy 

individual’s participation. 

2.5.9 One minute paper/Free write  

There are many techniques which the instructors can apply to assess pupils’ 

learning during the lecture. These are questions and answers, brainstorming, 

discussions and mini assessment techniques. The objective of each teacher during 

instruction is to search for such a strategy to assess his teaching-learning process 

quickly while teaching to a small group or large group of students. This need of the 

teacher can only be satisfied by using a strategy named “one minute paper.” 

 One Minute Paper (OMP) is also named “Half Sheet Response” offers a 

quick and extremely simple mean to gather transcribed response on pupils’ 

learning. The general process of using OMP, according to Ashakiran and Deepthi 

(2013) is that the teachers stops about two to three minutes during their lecture or 

close to the end of the lecture and inquires every pupil to answer concisely to the 

two questions (Angelo & Cross, 1993; Olmsted, 1999): “what was the most 



69 

 

 

important thing you learned during this session or class”? and “what important 

question remains unanswered?  

 Pupils then compose their replies on index cards or half-sheets of scrap 

paper and submit them to the concerned teacher (Angelo & Cross, 1993). After 

gathering of answer sheets, the instructor analyzes the replies, explains the 

responses to the questions asked and answers to them in the following period or 

individually in non-contact hours (Chizmar, John, Anthony & Ostrosky. 1998). 

OMP can be described as a very brief written activity inside the classroom, 

utilizing one-minute or less to complete. The answer is to a teacher-asked question, 

generally at the end of the period, which entice pupils to reproduce on the lesson of 

the day that gives the instructor valuable response (Ashakiran & Deepthi, 2013).  

 Importantly, the teacher can use OMP at three stages or times round a 

period of the class: at the end of the class; at the start of the class; and in the middle 

of the class. Firstly (the most frequent practice), at the end of the class is to 

retrospect on the part of the students and to think more intensely regarding the 

main concept discussed in class that day. Secondly, the teacher can use it at the 

start of class to generate students’ ideas and feelings that they already have about 

the content to be covered in the next class.  Thirdly, the teacher may use it during 

the class period, especially right after a discussion of a key point. This helps to 

stimulate student’s reflection on that point before another point is introduced.  Step 

by step procedure of OMP is given below: 

a) The teacher should select initially what he wants to emphasize on and when to 

conduct the OMP.  If it is for the learners’ understanding of a lecture, then the 

latter few minutes of the class might be the suitable time. If it is to emphasize 
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on pupils past assignments, then the initial few minutes might be more 

appropriate. 

b) The teacher should use the two basic queries: what was the very significant 

thing you have learned in this period”? And “what essential questions are left 

unanswered? Further, the teacher needs to write OMP prompts, which fits the 

course and pupils try it out on a partner or other partners before utilizing it in 

the classroom. 

c) Plan to reserve 5-10 minutes of the upcoming period to utilize the technique 

and time after to debate the outcomes.  

d) Before class, transcribe one or two OMP queries on the writing board or show 

on power point through multimedia or prepare an overhead transparency. 

e) Hand out index cards or half sheets of scrap paper at a convenient time. 

f) The teacher should instruct pupils to remove their names from the papers or 

cards so that no one knows who transcribed what. 

g) The teacher, let the pupils know how much time they required to complete it 

(two to five minutes per question is generally sufficient), what type of 

responses the instructor need (words, phrases, or short sentences), and when 

they require the feedback. 

2.6  The 5 E’s Learning Cycle Lesson Plan Model  

 Active learning is based on the concept that learners are required to 

construct their own knowledge of innovative concepts and knowledge by 

exploring, examining, testing, and refining their previous attitudes and beliefs. 

According to McElhane (1998), in experiential learning, students experience 

theories and facts instead of simply hearing about them, positive changes in 

feelings, skills, knowledge, interest and thinking can occur. But the amount of 
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learning takes place during an experience, which mostly depends on the quality of 

experience.  

 Consequently, Biological Science Curriculum Study (BSCS) established a 

model called the “5E learning cycle model” in the 1960s to create a framework for 

creating high quality active learning experiences (Bybee et al., 2006; McElhaney, 

1998) and has been in practice in elementary, middle, and high school level 

Biology science courses, since the 1980s. According to Soomro, Qaisrani, Rawat, 

and Mughal (2010), it is a common model used within science education, but can 

be applied to any subject area and using this lesson strategy (Yalcin & 

Bayrakceken, 2010; Buntod, Suksringham & Singseevo, 2010) student learnt 

additional science content, critical thinking skills and science process skills. It falls 

within the theories of constructivist teaching model (Bybee et al., 2006) and is one 

of the most practical recommended models in the application of constructivist 

learning theory (Özmen, 2004).  

 It consists of activities that increase students’ curiosity to research, respond 

to their expectations related to the subject and include the active use of their 

knowledge and skills (Ergin, 2006). It encourages the students to formulate their 

own concepts by involving them in activities at all stages (Martin, 2000). This 

learning model consists of five (5) phases: engagement, exploration, explanation, 

elaboration and evaluation (Tinker, 1997; Carin & Bass, 2005; Lorsbach, 2006). 

These phases are interrelated to each other as shown in the figure 2.1 on next page: 
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Figure 2. 1: The 5E Learning Cycle Model 
Adopted from: https://www.teachingchannel.org 

 

Each component of five “Es” is sensibly created to improve learner’s production of 

knowledge. Evaluation is not the last step. It occurs in all the four parts of the 

learning cycle.  The detail of each phase is given below: 

1. Engagement: access earlier information and involve learners with the novel 

idea through short tasks that stimulate interest. Engage learners in order to have 

a personal link to the topic and it is designed to support learners comprehend 

the learning task and make links between learning experiences. The motivation 

of the students is promoted and their interest in the subject is stimulated. 

Teachers, at this stage, pose questions, define a problem or demonstrate an 

event related to the subject and facilitate the students to comment on the 

subject so that they can identify the students’ preliminary knowledge (Bybee, 

1997; Wilder & Shuttleworth, 2005). 

2. Exploration: at this stage, the students actively generate ideas for the solution 

of the questions and attempt to find ways of solving. The teacher is the supplier 

of the materials and the guide to control their attention (Carin & Bass, 2000; 

https://www.teachingchannel.org/
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Newby, 2004). He provides a common base of tasks in which present ideas are 

recognized and theoretical variation is facilitated, and makes available learners 

a chance to study the topic by their own efforts and inquiries. 

3. Explanation: focus on a specific feature of involvement to make available 

opportunities to demonstrate theoretical understanding, process skills, or 

behaviors. The teacher helps the students to compensate missing information or 

exchange their misinformation with the new one. The teacher utilizes more 

striking techniques such as oral explanation, movie, video and demonstration 

(Campbell, 2000; Bybee et al., 2002). This stage too offers a chance for 

teachers to straightly present a concept, process, or skill to direct learners 

toward an in depth comprehension and assist learners clarify their findings in 

order to construct a sense of their personal experiences. 

4. Elaboration: at this stage, learners expand on what they have learnt and use 

their newly found data to a changed position. They test concepts in more detail 

and discover extra relationships. Supplying an end to the lesson and verifying 

student understanding is critical at this point. Through Novel experience grow 

deeper and wider understanding and application and challenge abstract 

understanding and abilities. This is the stage where the students adapt and 

implement the new information they acquired in new situations. The teacher 

provides the students to use their information in different situations, and have 

responsibility (Morse, Roberts, Szesze & Wayne, 2004). 

5. Evaluation: this is the final stage of the model in which the learners change 

their behaviors and evaluate their progress. The teacher works with learners to 

assess their understanding of scientific ideas, problem solving and inquiry 

skills and their development toward instructional objectives. The information 
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obtained from the evaluation guides the teacher in his planning for the next 

course. Besides the alternative assessment and evaluation approaches such as 

checklists, concept maps, structured teacher observation charts, student 

interviews, personal development portfolios and performance home works, the 

classical evaluation approaches can be utilized (Bybee et al., 2002). The 

learning cycle offers occasions for the teacher to constantly observe learners 

and to judge their advancement utilizing questioning-techniques and 

discussions. More traditional appraisals can be incorporated at this stage. The 

evaluation must be associated with the styles and course content of the learning 

experience.  

2.7 Attitude  

 The term attitude is used to explain the human-behavior in social 

psychology. It is the cause of one’s actions to another person or an object. 

According to Mohsin (1990), an attitude is the common set of the organisms as a 

whole to an object or situation which calls for adjustments. 

 An attitude is a tendency to react cognitively, emotionally, or behaviorally 

to a specific object, person, or situation in a certain way.  Attitudes consisted of 

three chief elements (Breckler, 1984): cognitive, affective, and behavioral as 

shown in the figure No 2.2 on next page:  
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Figure 2.2: Components of Attitude 

 Also Munby (1988) claimed that an attitude consists of mainly three 

characteristics: feeling, cognition, and behavior. The cognitive element relates 

one's beliefs; the affective element includes feelings and evaluations; and the 

behavioral element involves ways of acting towards entity. The cognitive features 

of attitude are normally measured through interviews, surveys, and other methods 

of reporting, while the affective element is more simply judged through monitoring 

physiological signs such as heart rate. Behavior, in contrast, can be measured 

through direct observation. Behavior does not always agree to a person's feelings 

and beliefs.  

 The term attitude has been forwarded by EER (1969, p.103) in these words, 

“Attitude is a psychological concept, or hidden variable, deduced from noticeable 

reactions to stimuli that are supposed to mediate stability and consistency amongst 

those responses.” An attitude, according to Sarnoff (1960), is a disposition to reply 

positively or negatively to an object. Some attitudes, according to Erdemir and 
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Bakırcı (2009), are founded upon individual’s personal proficiencies such as 

understanding and talents, while few are achieved from additional sources, but it 

does not remain similar and it varies with the passage of time. 

 Karlinger (1970, p. 484) defined attitude as “predisposes to think, feel, 

perceive and behave toward a cognitive object” and to Salta and Tzougraki (2004), 

an attitude is the predisposition to act positively or negatively towards objects 

inside the environment. Tendency to respond favorably or unfavorably towards a 

selected class of drives (Anastasi, 1970). Shrigley (1983) clarified that attitudes are 

not inborn, but acquired subsequently. Allport (1935) pointed out that an attitude 

typically provokes behavior that is the acquisitive or aversive, affirmative or 

negative favorable or unfavorable towards the object or class of objects.  

2.7.1 Theoretical perspectives of attitude  

Social psychology discusses two main opinions about the nature of the attitude 

comprising cognitive and the affective perspectives, and these two prevalent 

schools of thought struggle to clarify the relationship between attitudes and 

behavior (Smith, Walker & Hamidova, 2012). The cognitively-oriented multi-

dimensional viewpoint comprising of three different domains: affect, behavior, and 

cognition. Supporters (Krech, Crutchfield & Ballachey, 1962) of this viewpoint 

claim that human’s social-actions whether include spiritual behavior, political-

activity, means of earning a living, or buying and selling things are based on his 

attitudes. 

 The affective element of an attitude relates to the sentiments linked to the 

object (i.e., it may be liked or disliked, pleasing or displeasing). For example, 

satisfaction towards science learning leads towards positive feelings about 

scientists and science-associated tasks. The behavioral element contains the 
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willingness related to the attitude or the temper to take action about the entity. 

 Consequently, for a learner who has got a positive attitude relating to 

science would focus to study science journals for happiness or attend science 

galleries and fairs. Finally, the cognitive element comprises of one’s views 

regarding the entity, such as, an attitude relating science can include beliefs 

concerning the methods in which scientist’s affect public strategies relating 

scientific-matters (Smith et al., 2012). 

 The second theoretical viewpoint claims that attitudes would be measured 

merely inside the affective domain. Supporters of this one dimensional standpoint 

like Fishbein and Ajzen (1975) have made clear a difference by associating 

attitudes with the affective domain and beliefs with the cognitive domain. 

According to this outlook, affect denotes towards an individual’s feeling about 

assessment of an event, object, individual, or an issue. Cognition signifies their 

knowledge, opinions, beliefs, and thoughts relating to the object. The third concept 

is conation related to an individual’s behavioral intent and deeds towards an object. 

Consequently, Fishbein and Ajzen (1975) established a conceptual background to 

explain the complicated relationships among beliefs, attitudes, intentions, and 

behaviors. They categorize psychological perspective into four kinds: feelings and 

evaluation (affect), opinions and beliefs (cognition), behavioral intention 

(conation), and overt actions (behavior). A series of relationships exist with beliefs 

that lead towards attitudes that in line effect intents and that then direct to specific 

spoken behaviors.  

 To be precise, if a teacher wants to identify learners’ attitudes about science 

learning or other behaviors connected science, the teacher needs to measure their 

feelings and not what they consider to be accurate linking science (their beliefs). 
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But one must pursue their own assessment of science-related behaviors despite 

their opinions of science as societal or technical enterprise (Smith et al., 2012).  

2.7.2 Measurement of attitude 

Over the years abundant research tools have been developed in order to yield valid 

and reliable measures to assess attitudinal constructs about science. It includes 

written questionnaires, (e.g., Likert-type questionnaires wherein learners have to 

answer back to statement for instance, I enjoy learning Physics, or Physics is fun) 

and semantic differential polar-type items, personally structured and semi-

structured interviews, as well as various measures that were developed and 

implemented to assess students’ perceptions of various interactions that occur in 

the science classroom (and laboratory) learning environment. 

 Numerous types of rating-scales have been established to directly assess 

attitudes (i.e. the individual realizes that their attitude is being explored). Two 

types of attitude measurement techniques (Mountz, 2006) during the twentieth 

century were developed: observational methods and self-report assessments. 

Observational methods can be misunderstood by the investigator. In self-report 

assessments, disinformation can be provided by persons who reply to an item or 

question in a manner that they think agrees with the endorsement of the researcher 

(Dwyer, 1993).  

 Likewise, persons can perhaps respond in an assured manner to prevent 

offering a “Not Sure” answer even when they were uncertain of how to reply 

(Dwyer, 1993). Regardless of their restrictions, numerous attitude scaling 

techniques came into practices which were of a self-report measurement nature that 

were extensively applied. These scaling techniques comprised: Likert Scaling, 

Thurstone Scaling, Guttman Scaling, and Semantic Differential Technique. The 
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most extensively employed is the Likert scale. This scale utilizes fixed selection 

response layouts to assess opinions or attitudes (Burns & Grove, 1997; Bowling, 

1997) and this ordinal instrument assess degrees of agreement and disagreement 

(McLeod, 2008). 

2.7.3  Likert scale   

A technique of assigning quantitative value to qualitative data and make it 

favorable to numerical analysis. The Likert Scale (or summated rating) is a famous 

means for calculating people’s attitudes, beliefs, emotions, feelings, perceptions, 

personality characteristics, and other psychological concepts. It permits individuals 

to show their location on items along a quantitative continuum and range (Vanek, 

2012; Jamieson, 2013). Likert scaling is a bipolar-scaling technique, assessing 

either positive or negative reply to a statement. Occasionally an even-point scale is 

utilized in which the “neutral” option is not available and due to the absence of 

neutral option, it is sometimes called a "forced choice" method (Allen & Seaman, 

2007). Likert scales usually have five potential choices (strongly agree-5, agree-4, 

not sure-3, disagree-2, and strongly disagree-1) but sometimes go up to ten or 

more. Often, the categories of response are coded numerically (Adolphe, 2002; 

Jamieson, 2013). The mathematical responses to all of the statements could then be 

sum and a mean attitudinal response could be calculated.  .   

 Likert scales are widely used in social and educational research, and are 

most commonly used scale in quantitative research (Jamieson, S. (2013). The scale 

was developed by the psychologist Rensis Likert (Likert, 1932; Wuensch, 2005; 

and Jamieson, 2013). The items utilized are frequently easy to comprehend which 

lead towards stable responses. However, merely a few options are provided for 



80 

 

 

which respondents may not fully agree. It is supposed to be symmetric or balanced 

due to equivalent numbers of positive and negative points (Burns & Burns, 2008). 

2.7.4  Attitude towards science  

Science is deeply implanted in our daily life (Bak, 2001), but in what way an 

average person observes that it has fascinated increasing devotion both from the 

scientific-community and social-scientists as well. For almost 40 years, many 

papers and reviews as well as theses (Gardner, 1975; Schibeci, 1984; Simpson, 

Koballa, Oliver & Crawly, 1994; Osborne et al., 2003; Koballa & Glynn, 2007) 

were published worldwide with the goal in mind of investigating the sources, 

reasons, and theoretical constraints for developing learner’s interests and attitudes 

in learning sciences. Most of the attitudinal studies about science education are 

closely linked to elementary, middle and high school learners’ attitudes regarding 

science (Turkmen, 2007).  

 According to George (2006), the development of favorable scientific 

attitudes can stimulate learner’s interest in science education and science-related 

jobs. Morse and Morse (1995) stated that learners’ favorable attitude concerning 

science directs towards favorable attitude concerning science-curriculum, science-

teachers, science-classroom and success in science-courses (Aiken & Aiken, 1969; 

Koballa, 1988; Laforgia, 1988). Favorable or Positive attitude enables the learning 

of the subjects; however, an unfavorable or negative attitude leads towards weak 

learning outcomes.  

 One of the objectives of the secondary school science education in Pakistan 

is to improve positive attitudes regarding science. Then, what is the meaning of the 

simple phrase “attitudes toward science”? An attitude towards science, according 

to Koballa and Crawley (1985) is the positive or negative feelings regarding 
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scientific objects.  Gardner (1975; p.2) has explained attitude towards science as “a 

learned disposition to assess in certain ways, objects, people, actions, situations or 

dispositions engaged in learning science” (Eagly & Chaiken, 1993; Petty, 1995). 

 A glut of studies has been performed about attitudes toward science/physics 

and the correlation amongst these attitudes and science success (Papanastasiou & 

Zembylas, 2002; Reid & Skyabina, 2002; Gungor, Eryilmaz, & Fakioglu, 2007). 

Numerous components have been identified as core funders to the negative 

attitudes concerned the science subjects are school and science classes. The outside 

components are grade and rewards, which diverse nations impart on physics 

related professions and jobs (Woolnough, 1994).  

 Attitudes have four (4) features which are very significant in physics. 

However, these features (Mbajiorgu & Reid; 2006, Reid, 2006) including attitudes 

concerning: physics, physics-subjects, learning-physics, and scientific-method. 

Diverse attitudes scales (El-Gendy, 1984; Misiti, Shrigley & Hanson, 1991; Geban,  

Ertepınar, Yılmaz, Atlan & ġahbaz, 1994; Selvi, 1996; Boone, 1997; Morrell & 

Lederman, 1998; Francis & Greer, 1999; Pell & Jarvis, 2001;  Budak, 2001;  Reid 

& Skryabina, 2002; Nuhoğlu & Yalçın, 2004; Kan & AkbaĢ, 2005; Bilgin, 

Özarslan & Bahar, 2006; Ünal & Ergin, 2006; Kind, James & Barmby, 2007; 

Nuhoğlu, 2008; Azizoğlu & Çetin, 2009; Kurnaz & Yiğit, 2010; Hussain, 2011) 

have been established to determine learners’ attitudes concerning natural sciences. 

Some of these have been designed for attitudes concerning science lessons and 

science laboratories as cited by Kaya and Böyük (2011). 
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2.7.5 Various science attitude scales 

A plethora of studies has been conducted in science education within the past two 

decades to explore learners’ attitudes towards science (Barmby et al., 2008; Kim & 

Song, 2009; Nieswandt, 2005; Osborne et al., 2003). Science Technology 

Engineering and Math (STEM) education has got renewed awareness, investment, 

and study over the past few years (AAAS, 2010). Research studies have started 

individually, by separate investigators, by project teams, or by establishments 

(PISA, TIMSS, ROSE) about the learner’s attitude relating studying natural 

sciences. The findings reveal that learner’s knowledge about natural sciences is 

important for life and occupation, but also have shown a significant drop in their 

attention and motivation towards the study of these subjects (Keevs, 1992; 

Osborne et al, 2003; National Science Board, 2004; Zara, 2009; Ciomos, 2010). 

The learner’s interest concerning science was selected as a study zone in PISA and 

was found as the major forecaster of the school outcomes in science or for hunting 

a science related profession.  

 The research on learners’ attitude towards science was also emphasized 

through the Organization for Economic Co-operation and Development (OECD, 

2007). It considered that a learner’s scientific-literacy must contain specific 

attitudes, beliefs, which by holding and utilizing effectively can benefit the learner 

in the society and worldwide. For establishing a quantitative measure of attitudes 

towards study science, a variety of study tools have been constructed to measure 

the attitudes and beliefs about physics and science students. Below is given a brief 

description of some attitude scales:  
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 The Views of Nature of Science Questionnaire (VNOS) were developed by 

Lederman, Wade, and Bell (1998) and The Views About Science Survey (VASS) 

was developed by Halloun and Hestenes (1985, 1998). Redish, Steinberg and Saul 

(1998) designed The Maryland Physics Expectations Survey (MPEX), a 34-

statements Likert scale to examine learner attitudes, beliefs, and assumptions 

relating physics. The objective was to study how introductory physics students’ 

attitude and expectations changed due to taking a physics course. Elby (2001) 

developed The Epistemological Beliefs Assessment About Physical Science 

(EBAPS). Adams et al. (2006) designed The Colorado Learning Attitudes About 

Science Survey (CLASS) to examine the science students’ attitude. Akinbobola 

(2009) used Students’ Attitude Towards Physics Questionnaire (SATPQ), a 4-point 

scale to measure students’ attitude towards physics.  

 An attitude scale towards physics was developed by Hussain (2011), 

consisted of three important factors: think of Physics as a subject, think of 

homework and test in Physics, and think about the way you like to learn Physics. 

Liaghatdar (2011) used Simpson-Troost Attitude Questionnaire (STAQ) after 

doing the translation in Persian language in Iran to examine the students’ attitude 

relating science among Persian secondary school students.  

 In addition, TOPRA is the modified from the Test Of Science-Related 

Attitude (TOSRA). Santiboon, Chumpolkulwong, Yabosdee, and Klinkaewnarong 

(2012) used this scale to assess science learner’s opinions in learning activities in 

physics laboratory class. The researchers Adodo and Gbore (2012) used Science 

Oriented Attitude Scale (SOAS) to measure students’ attitude towards science. 

Meanwhile, Musasia, Abacha and Biyoyo, (2012) used the Form Two Students 
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Attitude Questionnaire (FTSAQ) to measure girl students’ attitude towards physics 

as a result of participation in practical work. 

 Enhancement of scientific attitude is an essential aim of the science 

education. Preparation leading to the fulfillment of this aim is impossible until the 

elements of scientific-attitude are not known. A science attitude scale comprised of 

various components or factors which are very important while measuring student’s 

scientific attitude. The researchers (Keevs, 1992; Osborne et al, 2003; National 

Science Board, 2004; Zara, 2009; Ciomos, 2010) have explored the following 

factors concerning the learners attitude towards science: age, gender, schooling 

level (elementary, secondary, high, etc.), school type (public or private), learners 

sciences results and their peers influence, self-image, social self-perception, socio-

economic status of learners family (parental qualification, occupations and 

monthly earnings), methods of teaching, attitude of parent concerning sciences, the 

learners cognitive style, learners job interest, community opinions on science and 

scientists (Gardner 1975; Cokadar & Kulce, 2008; Adesoji, 2008). 

 Moreover, other studies have mentioned some elements of attitude related 

science education include: interest, broad-mindedness, critical-mindedness, 

objectivity, intellectual-honesty and humility (Gumminghem, 1966; Anderson, 

1970). In addition, there are various elements that effect attitude and success 

among students: elements related to parental and family background; elements 

belong to individual characteristics, for example, self-concept, achievement 

motivation and locus of control; and elements connected to school life such as 

classroom environment, teachers, and managerial styles (Talton & Simpson, 1985). 

Reid and Skryabina (2002) have mentioned four (4) regions of attitude of learners: 
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attitude about the study, attitude about the subject, attitude about applications, and 

scientific attitude. 

 Clearly, the concept of attitudes towards science (constructs) is consisted of 

several components (sub-constructs). The research studies (Gardner, 1975; 

Ormerod & Duckwort, 1975; Woolnough, 1994), Osborne et al (2003) suggested a 

list of elements including: the science teacher perception, science related anxiety, 

the value of science, self-esteem at science, motivation concerning science, 

attitudes of peers and friends relating science, enjoyment of science, nature of the 

classroom learning climate, attitudes of parents towards science, achievement 

within science and failure anxiety in taking a science course, preference of learning 

approaches (pedagogy)-subject, preference for a courses, and enrollment in science 

courses in school. 

 Moreover, Fraser (as cited in Anwer, Iqbal & Harrison, 2012) developed 

“Test Of Science-Related Attitudes (TOSRA).” The author described seven 

components of this science attitude scale including: social implications of science, 

attitude to scientific-inquiry, adoption of scientific-attitudes, satisfaction of science 

lesson, leisure interest in science, job interest in science and normality of scientists. 

Anwer et al. (2012) used this scale to examine the students’ attitude towards 

science. 

In addition, Walberg (1984) revealed nine (9) diverse elements, i.e. 

learner’s ability, quality of instruction, quantity of instruction, home psychological 

atmosphere, classroom climate motivation, maturity, outside classroom peer-

group; and the time involved watching video/television media, which lead towards 

framing the learner science attitude. But, according Schibeci and Riley (1986), 

learner’s attitude towards science is the results of the components: gender, race, 
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climate of home, homework quantity, and education of the parents. To Mountz 

(2006), the constituents of learners’ attitudes in science are: job interest, 

environmental-factors, personal-relationships, laboratory-teaching, usage of the 

computer, and the world view held by each learner. The constituents of The 

Colorado Learning Attitudes about Science Survey (CLASS) established by 

Adams et al (2006) are: real world connection, individual interest, sense-making 

struggle, conceptual-connections, functional conceptual understanding, problem-

solving (general), problem-solving (confidence), and problem-solving 

(sophistication). 

 From the students’ viewpoint, homework should have clear and 

quantifiable profits.  Students win at high school and college is highly reliant on 

their capability to study successfully and competently. According to Oak (2009), 

the learners feel a sense of obligation and success on the completion of their 

homework. This sense of achievement is even further boosted because the learners 

learn to finish the things personally. Thus, homework motivates and constructs 

self-discipline in learners.  

 Previously, many studies (Osborne & Collins, 2001; Cerini, Murray & 

Reiss, 2003; Jenkins & Nelson, 2005; Barmby, Kind & Jones, 2008; Bennett & 

Hogarth, 2009) have been conducted on students’ attitudes toward science to 

explore the affective value of practical work in chemistry, biology, and physics. 

Some research scholarships have stated on the affective value of practical-work 

and declared that: it stimulates learners (Wellington, 2005); it is superior to 

scripting (Abrahams, 2009) or supports in knowing the theory (Toplis, 2012). 

However, the statements hardly go ahead to clarify why learners sustain the 

opinions associated to the lab work or practical work.  
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By conducting laboratory tasks, the learners become able to comprehend 

the nature of physics and enable to make a link between the thoughts and the real 

world (Garnett & Garnett, 1995). Laboratory application (Hofstein, 2004; Singer, 

Hilton & Schweingruber, 2005; Azizoglu & Uzuntiryaki, 2006) must be 

considered more seriously to make learning physics lessons reach higher degrees 

than just knowledge and comprehension level.  The components of attitude 

towards physics laboratory (Eryilmaz, Yildiz & Akin, 2011) are: motivation, 

students’ attendance, engagement and emotional dimension. The factor 

engagement is the behavioral dimension, which includes characteristics such as 

showing positive behaviors and efforts while the emotional dimension is a factor, 

which includes the positive attitudes on the subjects such as interest, identification, 

learning (Willms, 2003).  

2.8 Relationship between Active Learning and Attitude 

 

 A substantial number of research studies have been conducted on the active 

learning methodologies and attitude. By incorporating learner-centered 

instructional strategies, for example, active learning or inquiry-oriented learning in 

the class can improve positive change in students’ attitude towards learning 

subjects. Active learning methods may direct to enhance learner attitudes (e.g., 

Marbach, Seal, & Sokolove, 2001; Prince, 2004; Preszler, Dawe, Shuster & 

Shuster, 2007) and improve learning outcomes in comparison to quality lecture 

designs (Ebert-May, Brewer & Allred, 1997; Hake, 1998; Udovic, Morris, 

Dickman, Postlethwait,  & Wetherwax, 2002; Knight, & Wood, 2005; Freeman et 

al. 2007).  

 The studies (Jungst, Licklider & Wiersema, 2003; Qualters, 2001; Mihrka, 

2014) showed that the learners usually displayed favorable attitudes about active 
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learning, particularly when they were learnt concerning the significance of active 

learning approaches. To Akinbobola (2009), active learning method (cooperative 

learning strategy) was successful in improving learner’s attitude towards physics 

than competitive and individualistic learning strategies.  

Erdemir (2009) study shows that the active learning method (self-directed 

problem-solving strategies) having more positive attitudes toward physics for 

students learning than the traditional lecture method. Alebiosu and Michael (2011) 

found that concept maps (active learning method) were more effective in 

improving senior secondary students’ attitude towards physics.  

 Additionally, a highly motivated student is usually one with a positive 

attitude concerning the subject he/she is learning. So, to advance learner’s attitudes 

toward science (Movahedzadeh, 2011), faculty must motivate students, though 

using active learning methodologies. The study of Hussain (2011) showed that the 

active learning method (inquiry teaching method) was a more effective in 

improving students’ attitude towards Physics than the traditional lecture method.  

 The study conducted by Soomro, Qaisrani, and Uqaili, (2011) showed that 

active learning instruction (Instruction Based 5Es Learning Cycle Model) is more 

successful method in enhancing students’ attitude towards the physics subject and 

engage more students in science process skills in comparison to traditional-

teaching instruction. The students enjoy and construct more positive attitude 

towards physics subject and viewed the subject matter with a very positive attitude. 

Further, the study conducted by Marusic and Slisko (2012), suggests that the active 

physics learning paradigm (experimenting and discussion method) is a decent 

model for a major enhancement of learners’ attitudes about physics as a potential 
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job choice and this method of teaching physics may give drastically to the 

development of learners’ attitudes relating physics.  

 The study of Musasia et al. (2012) revealed that the active learning method 

(intensive practical work) outperformed the conventionally taught method in 

improving student’s attitude towards physics. Safdar and Shah (2014) measured an 

attitude (scientific attitude) gain in students towards Physics supporting active 

learning (meaningful learning model). The above studies exposed that a strong and 

close relationship exists between active learning methods and student’s attitude 

towards learning and subject matter. 

2.9 Brief Review of Previous Researches on Active Learning in Physics 

 

 A wide range of studies has been carried out at elementary and the 

secondary level all over the world on the effectiveness of active learning method 

on learners performance in physics and in science over the past two decades. 

Further extensive of evidence supported the concept that active learning works 

effectively almost in all disciplines.  

2.9.1 Research studies conducted on active learning in Physics at 

national level 

 

Many studies were conducted on active learning in Physics in Pakistan. Details of 

these studies are given below: 

01. A study was conducted by Soomro et al. (2010) to measure the effectiveness of 

the learning cycle model based on the constructive approach in the teaching of 

Physics in terms of students’ achievement in public school at the secondary 

level. 5Es learning cycle model (active learning method) was found 

meaningfully improved in achievement then learners exposed to the 

conventional teaching-lecture method. 
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02. A study was conducted by Hussain (2011), to examine the usefulness of 

teaching Physics to grade 9th by inquiry teaching method (active learning 

method) on academic achievement and attitude towards physics of boys and 

girls learners. The results showed that in learning physics, the inquiry-teaching 

method was more successful in comparison to the traditional-lecture method. 

Further, boys of the experimental group out performed girls of the 

experimental group in all domains (knowledge, comprehension, application, 

analysis, synthesis, and evaluation) of learning and attitude towards Physics. 

03. The study aim of Hussain, Ahmed, Mubeen and Tariq (2011b) was to observe 

the effects of Physics teaching through project method (active learning method) 

on students’ achievement at secondary level. The treatment group was imparted 

via the project method and the control group was imparted via the traditional-

lecture method. The experimental group was found better in performance than 

controlled group students. 

04. The study was conducted by Hussain, Azeem and Shakoor (2011) to make a 

comparison between the scientific inquiry method (ALM) and conventional 

lecture method. Three levels of scientific inquiry were established: guided-

scientific, unguided-scientific and mixed-scientific (guided & unguided). The 

pretest and posttest control group experimental design was utilized conducting 

this study. The treatment groups were imparted through scientific inquiry 

method and control group through conventional method. Scientific inquiry 

method (guided, unguided and combination scientific inquiry) was found more 

effective over students’ academic performance in Physics as compared to the 

traditional-teaching method. 
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05. A study was conducted by Khan, Muhammad, Ahmad, Saeed and Khan (2012) 

to explore the impacts of activity-based teaching on the learners’ achievement 

in Physics at the secondary level in Khyber Pukhtunkhwah. Activity-based 

teaching (active learning) was found more effective than the traditional method 

teaching for the enhancement of higher-order skills in the learners. 

06. This study of Hussain and Akhtar (2013) investigated the effectiveness of 

hands-on activities (active learning method) on 8th grade learners’ achievement 

in science. The study was carried out on 342 learners (145 male, 197 female) 

out of this total, 169 were allocated as the experimental group taught through 

hands-on activities, whereas 173 learners were allocated as control group 

taught through the traditional method. The Science Achievement test was 

practiced to gather data. Experimental group students were found better in 

science achievement than control group students. 

07. The study of Safdar (2013) revealed that the experimental method (the 

Ausubelian teaching method) was more effective in developing the learners’ 

performance in the physics subject than the traditional teaching method, which 

is also supported by Morgan (1985) and Zaman (1996). Further, the study was 

conducted by Safdar and Shah (2014) to assess the scientific attitude of the 

secondary school Physics learners, and to compare the attitude gain through the 

use of meaningful learning. The research was conducted for 35 weeks in the 

physical science classroom and laboratory of G.C.H.S Jhelum Pakistan. An 

attitude (scientific attitude) gain towards Physics was found in students in favor 

of a meaningful learning model (active learning).  
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08. Hussain, Nawaz, Abbas, Khan and Khan (2014, p. 45) undertaken a study to 

see the comparative effectiveness of Computer-Assisted-Instruction (CAI) and 

traditional-lecture method over the academic success and the curiosity of the 

learners in subject of Physics at the secondary level. CAI is an active learning 

method. A sample of total 146 students (80 female and 66 male) was randomly 

selected from two schools. The pretest was taken to equate the treatment and 

control groups. The experimental group imparted via CAI was found superior 

to the Control group imparted via traditional lecture over academic 

achievement and interest score. The gender differences were also observed; the 

female outperformed the male on academic achievement while male performed 

significantly better than female on interest inventory. 

09. The results of the study (Zaman, Choudhary & Qamar, 2015) revealed that 

advance organizer’s strategy (active learning method) is more effective in 

teaching, and learning at the secondary school level and learners performed 

better when taught by active learning method as compared to learners taught by 

traditional method. Advance organizer’s strategy is useful to improve retention 

ability of the students because this strategy is student centered and students 

have to remain active while studying through this strategy. 

10. A study was conducted by Tabassum (2015) on the title “understanding 

Physics by Physics Suite strategies in secondary schools in Pakistan.” Physics 

suite is a set of strategies, which enables the students ‘to learn to do’ in real life 

and enables them to be a socially active member of a society as well as 

psychologically sound personality. The experimental group was taught by 

Physics suite and control group through traditional method. For the data 

collection, “post-test only equivalent group research design” was utilized. The 
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experimental and control group were framed consisted of 20 students each. The 

data were analyzed after six (6) weeks using t-test. The significant difference 

between the mean scores was observed in favor of the treatment group, and the 

null hypothesis was rejected. 

11. Hussain and Shah (2015) conducted a study to see the impacts of teaching 

Physics via Inquiry-Teaching-Method (ITM) and Traditional-Teaching-

Lecture-Method (T.T.L.M) on academic achievement of male students. The 

treatment group efficiency was declared more meaningful on post-test of 

academic achievement than control group learners. Therefore, ITM (active 

learning method) was found superior as compared to TTLM for teaching 

Physics. 

2.9.2 Research studies conducted on active learning in Physics at 

international level 

 

According to Dori and Belcher (2005), greater theoretical understanding is attained 

by the students imparted through active learning method in comparison to the 

students who learnt the same courses imparted through conventional method 

teaching. Below are given some previous studies conducted on active learning in 

physics, in particular, and science in general. 

01. Eryilmaz (2004) carried out a research to study the efficacy of peer-instruction 

enriched-concept test (active learning method) on learners' achievement and 

attitudes toward physics. The Experimental group was imparted via an active 

learning method, whereas the control group was imparted via traditional 

teaching. Active learning method was found beyond traditional teaching on 

learner’s achievements. However, the experimental and control groups were 

remain the same over attitudes toward physics. 
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02. Akinbobola (2009) conducted a study to improve learners’ attitude towards 

physics through the utilization of cooperative, competitive and individualistic 

learning approaches at senior secondary school in Nigeria It was a quasi-

experimental study.  The students’ attitudes were sorted out through a 4-point 

scale called Students’ Attitude Towards Physics Questionnaire (SATPQ). The 

cooperative-learning strategy was resulted more successful in developing the 

learners’ attitude about physics than competitive and individualistic learning 

strategies. However, male and female groups were observed to be the same for 

attitude towards Physics.  

03. Erdemir (2009) tested the two problem solving strategies: the teacher-directed 

and self-directed (active learning method) over learners’ achievement and 

attitudes toward physics. The experimental group imparted through self-

directed problem-solving strategies was found superior to the control group 

imparted through teacher-directed problem solving strategy in the students’ 

achievement in physics and attitude towards physics. 

04. Adeoye (2010) investigated the impacts of the two teaching-learning strategies: 

problem-solving and cooperative-learning strategies on physics achievement at 

senior secondary-two students contrast to the traditional teaching method. 

Students taught physics through cooperative-learning and problem-solving 

strategies were found superior to the traditional teaching method in the physics 

achievement. Male was found significantly better than female in physics 

achievement. 

05. A study was conducted by Alebiosu and Michael (2011) to investigate the 

usefulness of concept maps for developing the students’ attitude towards 

physics at senior secondary-2 in Nigeria. It was a pretest-posttest control group 
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quasi-experimental design. Ninety (90) senior secondary-2 students of intact 

classes participated in the study using three validated instruments; teacher 

instructional guide, quantitative ability test, and physics attitude test for data 

collection. The concept maps (active learning method) were found more 

effective in improving students’ attitude towards physics.  

06. Selçuk, Sahin and Açıkgöz, (2011) conducted a study to explore the impacts of 

learning strategy instruction on students’ achievement, attitude, and 

achievement motivation in the course of physics. A pretest-posttest quasi-

experimental control group research design was utilized. Each group consisted 

of 75 students. The treatment group was imparted via the instruction of 

questioning, summarizing, and graphic organizers whereas the control group 

was taught through conventional method of teaching. Data collected through 

tools (physics course achievement test, the scale of attitudes towards physics, 

and the achievement motivation scale) were evaluated. The upshots disclosed 

that both the experimental and control group remain the same over the attitude 

and achievement motivation.  

07. The study of Musasia et al. (2012) involved two groups of girls from three 

sampled medium performing schools in Western Kenya. The experimental 

group was exposed to intensive practical work, whereas the control group was 

conventionally imparted the same contents. At the end, a performance test was 

conducted in both the groups. Comparison in terms of achievement on the test, 

attitude developed towards physics; science process skills learnt, and relative 

choice to pursue the subject for the two groups was made. The experimental 

group was found ahead of control group for all of the study objectives.  
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08. A study was conducted by Marusic and Slisko (2012) to measure the 

comparative effectiveness of the two teaching methods i.e. Reading, Presenting 

and Questioning (RPQ) and Experimenting and Discussion (ED) on students’ 

learning toward physics as a possible job choice. The experimental group (85 

students) imparted through ED and control group (91 students) imparted 

through PRQ were contrasted over the data obtained on the completion of a 

semester (high school project). The experimental group was found better than 

the control group students in the enhancement of the students’ attitudes towards 

physics and the ED method of teaching was found superior to both boys and 

girls in the development of their attitudes towards physics as a future job 

choice at high school.  

09. The study of Uside, Barchok and Abura (2013) specifically sought to 

determine the effects of active learning method, i.e. Discovery Experimental 

Method (DEM) on secondary school student’s achievement in physics in 

Kenya. Learners in the experimental group were instructed through the DEM 

whereas those in the control groups were instructed through the Teacher 

Demonstration Method (TDM). A significant was found in favor of the active 

learning method (DEM) by enhancing knowledge retention and instilling 

confidence in students and helpful in memorizing and applying knowledge 

accurately. 

10. The purpose of the study of Selcuk, Calişkan and Şahin (2013) was to compare 

the impacts of the problem-based learning, strategic learning (questioning and 

summarizing) and traditional learning on learner’s achievement in physics. The 

pretest-posttest quasi-experimental study strategy was used for conducting this 

research. The first experimental group (n=18) was treated with the problem-
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based learning, the 2nd experimental group (n=20) was treated with the 

strategy-based learning, and the control group (n= 20) was treated with the 

traditional teaching methods for Physics. Revised Physics Achievement Test 

(R-PAT) and the Physics Self-Efficacy Scale (PSES) were used for data 

collection. The experimental groups were found superior to the control group 

on achievement in physics at the completion of the experiment. However, the 

two experimental groups: problem-based learning and strategy-based learning 

were remained the same.   

11. Wambugu, Changeiywo and Ndiritu (2013) investigated the impacts of 

Experiential Cooperative Concept Mapping Instructional Approach (ECCA) on 

the performance of girls in Physics at secondary level. ECCA is an active 

learning method, and it is the integration of three teaching approaches: group 

learning activities, concept mapping, and experiential learning. The results 

showed that the ECCA instructional approach is a superior approach in 

improving the performance in Physics than the regular teaching method. It 

produced a significant impact on academic achievement of girls in Physics in 

secondary schools. 

12. The study of Ojediran, Oludipe and Ehindero (2014) explored the effect of 

laboratory-based instructional method (active learning method) on the learning 

outcomes of low achievers in Physics at secondary level. The outcomes 

displayed a substantial difference in favor of low-achievers treated with the 

active learning method than those treated with the conventional-teaching 

method (CTM) in the subject of Physics. 
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CHAPTER 3 

RESEARCH METHODOLOGY  

 The focus of this research was to study the effectiveness of ALM on 

students’ academic achievement in physics and students attitudes towards Physics 

of grade 9th over the categories of male/female and public/private. This chapter 

includes the methodology employed in this research under the headings: research 

design, description of variables involved in the study, population of the study, 

sample of the study, tools of the study, construction of the instruments, pilot 

testing of the instruments, topics selected for the experiment, the procedure for 

conducting an experiment, data collection, data analysis and interpretation. 

3.1  Research Design 

 To conduct this study, a multistage research design approach was utilized 

comprised of two stages. The first stage of this study was concerned with a survey 

type research to identify difficult contents, experiments, and factors that undermine 

the instructional process in Physics subject. And in the second stage an 

experimental study was conducted to find the effectiveness of ALM. Many 

researchers favored a multistage research design (Arjomand, 2010; Butt, 2011).  

The conceptual framework of this multistage research design (Stage-I: survey 

research design, stage-II: experimental research design) is shown in figure 3.1  

3.1.1 Survey study design (Stage-I) 

To Fink and Kosekoff (1985), surveys are used to gather information directly from 

people regarding their feelings, beliefs, motivations, plans, and personal, 

educational and financial background, but Shaughnessy, Zechmeister and Jeanne 

(2011) also added that feelings, opinions, and thoughts are assessed via a survey 

research design.  
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 The rationale for this survey study (objectives No. 01 and 02) was to see 

the feasibility and viability of the study and to overcome extraneous variables like: 

Physics difficult contents, medium of instruction, the teachers’ qualifications and 

experience, school administrative set up, the laboratory facilities available in the 

school and factors that undermine the teaching-learning process in Physics subject 

at the secondary school level. In the light of the feedbacks acquired from the 

students and teachers, those schools were selected for conducting the experiment 

where no or minimum undermining factors exist. Further, those Physics chapters 

and practicals were included in the experiments which were reported as difficult by 

students and teachers. 

 

 

Figure 3.1: Conceptul Framework of the Study 
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3.1.2 Experimental study design (Stage-II) 

To explore the effectiveness of ALM, pretest-posttest control group design or the 

pretest-posttest equivalent group design, which is the strongest and true 

experimental design, was adopted for the experimental stage-II. This design, 

according to Watenable, Hare and Lomax (1984) was considered to be the most 

useful design because this design comprises of two groups and both of these 

groups are formed via random assignment. A pre-test of dependent variables run 

on both groups, one of the groups is given an unfamiliar new treatment. Both of the 

groups are post-tested and compared to their post-test scores to see the efficacy of 

the treatment (Gay, 1992).  

 All the sources of internal validity, such as history, testing, instrumentation, 

maturation, differential selection, statistical regression, experimental mortality, 

selection of subjects, and maturation interaction are controlled via pre-test and 

post-test equivalent control group research design (Campbell, Julian & Stanley, 

1963; Gay, 1992; Raninga, 2009). However, not controlling these factors in the 

design may create adversative effects and can confound the effect of the 

independent variables (Tabbassum, 2004; Raninga, 2009). Moreover, for 

establishing the external validity of the experiment (Campbell et al., 1963), some 

threats to be considered like: interaction between pre-testing and independent 

variable, interaction of selection and treatment, reactive effects of experimental 

arrangements, numerous treatment interventions, and the Hawthorne effect. This is 

the strong and true experimental strategy that controls maximum sources of 

internal and external validity but the effect of testing and interaction with 

experimental variable may possibly influence (Farooq, 2001). 
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3.1.3 Description of variables involved in the study 

This experimental study was having the following variables:  

01. Independent variables: the ALM and TTM were the two independent variables 

that were used to examine the effectiveness of the method.   

02. Dependent variables: academic achievement of students in the Physics subject 

(PAAT) and attitude of students towards Physics (PAS) were the dependent 

variables. Students were pre and post-tested, and were scored on these 

variables.  

03. Controlled variables: these variables were controlled administratively via 

sample selection. These variables were: methodology variation, conditions of 

instruction, time, treatment duration, teaching materials, subject selection, the 

size of the sample, and sample average age.  

04. Uncontrolled variables: there are variables that cannot be controlled during the 

experimentation due to various constraints and they may adversely effect on 

the dependent variables. These variables are: learners’ absenteeism (during the 

experiment), anxiety level, motivation, interest, socioeconomic condition, 

home environment, prior exposure to teaching, current teaching in other 

subjects, physical resources, study habits, parental education, teacher capability 

in a specific treatment, etc. The procedure and methodologies of the study is as 

follows:  
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3.2   Population of the Study 

 A population is any collection of an identified group of human beings or 

non-human units, for example, an objects, time units, geographical areas, 

educational organizations, wheat prices or salaries’ drown by persons (Koul, 

1997). It is also called universe by some statisticians. Moreover, the target 

population, according to McLeod (2014), is the entire collection of persons from 

which the sample might be drawn. 

 All the Physics teachers and students working and studying Physics at the 

secondary school level of the district Haripur were considered as the target 

population of the study. According to Education Management Information System 

(EMIS, 2012-13; 2013), there were total 257 secondary schools in district Haripur 

including 127 public and 130 private schools. Further, 127 public schools 

consisted of 75 male and 52 female schools, whilst in 130 private schools both 

male and female exist in separate sections. There were total 11854 science 

students enrolled in 257 schools such that 5845 were in grade 10th (2955 male and 

2890 female), while 6009 were in grade 9th (3017 male and 2992 female) at 

secondary level (EMIS, 2012-13; 2013). Furthermore, 3031 Physics students out 

of 5845 were enrolled in grade 10th in Tehsil Haripur, district Haripur. 

3.3    Sample of the Study 

 A sample is the collection of individuals who participate in the study. The 

individuals who partake are called as “participants”. But McLeod (2014) defines 

sample as “the process of selecting participants from the population.”  

 Four hundred (400) physics students of grade 10th and twenty (20) Physics 

teachers of grade 9th from twenty (20) secondary schools of urban and semi urban 

area of tehsil Haripur constituted the sample of the study for stage-I, while 320 
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Physics students of grade 9th were considered as the sample of the study for stage-

II (experimental stage). The details of these two stages have been given below:  

3.3.1  Sample of the study for stage-I 

 

A disproportionate stratified random sampling technique was used for this stage-1. 

The sample was selected in two phases. At first phase, twenty (20) secondary 

schools were selected from (28) secondary schools of the urban and semi urban 

area of tehsil Haripur using the convenient sampling technique. Because rests of 

the schools were lacking Physics teachers or Physics students’ of grade 10th or both 

since these were newly established.  The convenient sampling technique employed 

is the most common form of non-probabilistic sampling technique related to 

qualitative or quantitative studies. However, it is the most frequently utilized in 

quantitative research studies. In this kind of sampling technique, the subjects or 

members or elements have been chosen from the target population upon the 

footing of their convenience or accessibility to the investigator (Ross, 2005; 

Weathington, Cunningham & Pittenger, 2010; Suen, Huang & Lee, 2014).  

 At the second phase, twenty (20) physics teachers (20 out of 35 teachers) of 

grade 9th and four hundred (400) physics students (400 out of 2031 students) of 

grade 10th were selected from twenty (20) secondary schools through stratified 

random sampling techniques. So, in this way from each school one physics teacher 

and twenty (20) physics students were randomly selected. The sample was selected 

in such a way that the number of 20 physics teachers (5 male teachers each from 

public and private sector, and 5 female teachers each from public and private 

sector), and 400 physics students (100 male students each from public and private 

sector, 100 female students each from public and private sector) in each stratum 

remained the same. This sample size was justified according to Gay (1996) and 
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Butt (2011).  The sample for the survey stage-1 is shown in the figure No. 3.2 

below:  

 

3.3.2 Sample of the study for stage-II  

On the basis of feedback received from physics students and teachers through two 

(2) check lists (Appendix-A and B) and a questionnaire (Appendix-C) in stage-1, 

only those schools were selected for the experiment, where no or minimum 

hurdles exist for the teachers as well as students in learning Physics of grade 9th at 

the secondary school level. So, to conduct this study, four English medium 

secondary schools consisted of two public schools; GCMHSS #1 (male), 

GGCMHS (female) and two Private schools; HPS& C (male) branch and HPS & 

C (female) branch were selected as a sample from the district Haripur (Appendix-

D). Eighty (80) Physics students of grade 9th from each school were randomly 

 

Figure  3.2: Sample of Physics Teachers and Students  for Survey Design Stage-I 
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selected and were randomly distributed into two equal groups of experimental and 

control (40 students in each group) on the basis of pre-test PAAT via matched 

random sampling techniques.  According to Mulongo (2013), a classroom should 

not have more than forty (40) children for the active learning approach to have a 

significant effect on students’ achievements.  In this way, 320 physics students 

from four schools were equally divided two groups of 160 students each in the 

experimental and control group. The distribution of the sample of physics students 

for the experimental stage-II over the categories of male/female, and public/private 

is shown in the figure 3.2 below: 

 

Figure  3.3: Sample of Physics Students for the Experimental Study Design Stage-II 
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3.4  Instruments of the Study 

 To conduct this research, five (5) instruments: the two checklists for the 

identification of difficult chapters/contents and practicals in the Physics of grade 

9th at the secondary school level; the questionnaire about identification of various 

elements that undermine the instructional procedure for the Physics subject of 

grade 9th at the secondary school level; Physics academic achievement test; and 

Physics attitude scale, were developed and utilized to collect data. The detail of the 

development and construction of each research instrument is as follows: 

3.4.1 Check lists for the identification of difficult contents and 

practicals in Physics subject of grade 9th for Physics students of 

grade 10th and Physics teachers of grade 9th 

 

The two checklists I and II were prepared from the contents of all the chapters and 

practicals of grade 9th Physics course based on physics textbook of the curriculum 

2006 of Khyber Pukhtunkhwah Textbook Board Peshawar, on simple ‘Yes/No’ 

response about the content taught and practical performed and on ‘Difficult/Easy’ 

response about nature of the content and practicals. The checklist-1 (Appendix-A)  

was used to collect data from grade 10th physics students about grade 9th physics 

and checklist-II (Appendix-B) was used to sort out the opinions of the grade 9th 

physics teachers on simple ‘Difficult/Easy’ response about the nature of the 

contents and practical. These check lists aim to find out the course coverage 

(contents and practicals) and its nature in terms of difficulty or easiness. The 

checklists were refined through judgmental validation and expert opinions of 

Physics teachers (Physics professors, Physics lecturers, subject specialists and 

science teachers) and researchers. 
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3.4.2 Questionnaire for teachers relating investigation of factors that 

undermine the teaching learning process in Physics subject of 

grade 9th 

This questionnaire (Appendix-C) was prepared for teachers to investigate those 

factors that undermine the teaching-learning process in Physics of grade 9th at the 

secondary school level. In order to make it refined, judgmental validation and 

expert opinions of researchers and Physics teachers (Appendix-E) were sorted out 

by the researcher.  

3.4.3 Physics academic achievement test  

After careful observation of the test items construction techniques and questions 

related to the approved physics contents of grade 9th textbook, based on 

curriculum 2006, and physics practical notebook in the mind, the researcher 

constructed Physics Academic Achievement Test (PAAT). This test was 

comprised of hundred (100) test items and six learning skills (Appendix-F). All of 

the questions on the test were multiple-choice items with four options (one key 

and three distractors). It was planned on difficult contents and practicals (difficult 

experiments) as identified by the students and teachers in the stage-I of the study.  

 PAAT was prepared by using the table of specification (see table 3.1) from 

chapter No. 4: turning effect of forces, 7: properties of matter, 8: thermal 

properties of matter, 9: transfer of heat of Physics, and Physics practicals. Form 

these chapters and practicals, 21%, 23%, 24%, 18%, and 14% items were included 

in the test. The test included 17 questions for each of the learning skills 

(knowledge, understanding, application, problem solving, and observation), while 

15 questions were included for the reasoning skill. To confirm face validity and 

content validity of the test, opinions of supervisor, researchers and physics 
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teachers (Appendix-E) were sorted out. In the light of their feedback, 9 items were 

revised.  

Table 3.1 

Table of Specification for Physics Contents and Learning Skills Included in PAAT 

Contents  
Learning skills 

Know Und App Prob Obs Reas Total 

Turning effect of forces 2 5 4 4 4 2 21 

Properties of matter 3 4 3 4 5 4 23 

Thermal properties of water 5 2 5 4 4 4 24 

Transfer of heat 4 4 3 3 1 3 18 

Practical work 3 2 2 2 3 2 14 

Total 17 17 17 17 17 15 100 

 

3.4.4 Physics attitude scale 

The Physics Attitude Scale (PAS) was used to measure student’s attitudes towards 

Physics before and after exposing them through ALM and TTM for physics 

subject of grade 9th at the secondary school level. The pre and post-test PAS were 

same, but the arrangements of items/statements were different. 

 The researcher constructed PAS (Appendix-I) test himself after studying 

the existing literature about attitudes and science attitude scales carefully.  It was a 

five point like scale and comprised of 78 items to sort out the responses of the 

students. The scores 5, 4, 3, 2, 1, were allocated for the positive statements in 

responses of ‘strongly agree’ ‘agree’ “neutral”, disagree, and “strongly disagree”. 

However, the scores 1, 2,3,4,5 were allocated for the negative statements. The 

instrument was made valid through judgmental validation. For this purpose, the 
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opinions of the supervisor, researchers, and experts were sorted out, and 6 items 

were discarded. 

3.5   Pilot Testing of the Instruments 

 A trial run of the main study is called a pilot study. According to Cohen et 

al. (2002), its main aim is to note how much time is consumed to complete the 

questionnaire (too easy or too difficult, too lengthy or too short), and to check 

questionnaire items’ clarity, and remove linguistic ambiguities. To Polit, Beck, and 

Hungler (2001), the term pilot study is used in social sciences in two forms: 

feasibility study; conducted to prepare for the major study; and the pre-testing of a 

research tool (Baker, 1994). Moreover, according to Arnold et al. (2009), this small 

scale study is helpful to plan a further confirmatory study.  

 A pilot study was performed by administering the PAAT, and PAS tests to 

hundred (100) physics students (25 male each from public and private schools, 25 

female each from public and private schools) of grade 9th in four schools (GCMHS 

Kalabut HRP, WFGS Boys Branch HRP, GGHS Kot Najeebullah HRP, WFGS 

Girls Branch HRP) other than the sample schools of the district Haripur.  

3.5.1 Pilot testing of PAAT 

The constructed test PAAT was further refined through pilot testing. Reliability 

coefficient or Cronbach alpha (α) was calculated through SPSS version 17, which 

is 0.82. The possible PAAT scores ranged from 0 to 100, with higher scores. After 

the pilot study, few unclear questions were restated to provide more clarity and 

few were removed and replaced by the new questions. 
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3.5.2 Pilot testing of PAS 

The constructed PAS was further refined through pilot testing and factor analysis. 

After the pilot study, few unclear items were restated to provide more clarity and 

few were replaced with the new items. Before factor analysis, there were 72 items. 

After factor analysis, 20 items were excluded through the factor analysis having 

factorability less than 0.3 and only 52 items left under five factors having loaded 

value or factorability 0.3 or above. Out of 52 statements, 26 were positive and 26 

were negative. The attitude scale consisted of the five factors which is the 

students’ attitude towards Physics: a) physics subject and its usefulness, b) physics 

classwork and homework, c) physics teachers, d) physics content and test, and e) 

physics laboratory work. Possible PAS scores ranged from 55 to 120, with higher 

scores indicating positive attitudes towards Physics. The reliability coefficient of 

the instrument was calculated as 0.94. Hence, the scale was completed in the light 

of expert opinions, pilot testing and factor analysis. The table of specification for 

physics attitude scale is shown below in table 3.2.  

Table 3.2 

Table of Specification for No of Items, Marks and Percentages Included in PAS 

S. No. Factors No of items Marks Percentage 

1 
Physics subject and its 

usefulness 
11 55 21.15 

2 
Physics classwork and 

homework 
11 55 21.15 

3 Physics teachers 10 50 19.23 

4 Physics content and test 10 50 19.23 

5 Physics laboratory work 10 50 19.23 

 Total 52 260 100.00 
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3.6  Topics Selected For the Experiment 

 Physics text-book of grade 9th published by the Khyber Pukhtunkhwah 

textbook board Peshawar (2006) was the syllabus for this study. The selection of 

chapter/contents was done by the feedback received from the physics students and 

physics teachers and thorough consultation with the supervisor (stage-I). As per 

feedback of the physics students of grade 10th and physics teachers of grade 9th, the 

difficult contents/chapters and practicals selected for the study were chapters: 

4,7,8,9 and experiments: 1, 3, 6, 9, 17, 19, 21 respectively.  

 The chapter 4 (The turning effect of forces) comprised the topics: forces on 

a body, addition of forces, resolution of forces, moment of a force, principle of 

moments, center of mass, couple, equilibrium, stability, exercise of chapter 4 

(objective types questions, conceptual questions, comprehensive questions, 

numerical questions), and examples given in chapter 4. Further, chapter No. 7 

(properties of matter) comprised the topics: kinetic molecular model of matter, 

density, pressure, atmospheric pressure, the simple mercury barometer, the 

atmospheric pressure, atmospheric pressure and weather, Pascal’s principle, 

pressure in liquids, Up thrust in fluids, Archimedes’ principle, elasticity, Hook’s 

law, Stress, strain and Young’s Modulus, exercise and examples of chapter 7.  

 Furthermore, chapter No. 8 (thermal properties of matter) comprised the 

topics: temperature, measurement of temperature, thermometer, thermometric 

scales, relation between various scales of temperature, heat, thermal expansion, 

thermal expansion of solids and its applications, thermal expansion of liquids, heat 

capacity and specific heat capacity; effects of high specific heat capacity of water, 

latent heat of fusion of solid, ice to water phase diagram, latent heat of 

vaporization of liquid, evaporation of liquids; application of cooling by 
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evaporation, and chapter 8 exercise and examples.  Moreover, chapter No. 9 

(transfer of heat) comprised the topics: conduction of heat and its practical 

application, thermal conductivity, convection of heat and its practical application, 

radiation of heat and its practical application, global warming, exercise and 

examples of chapter 9.  

 Along with this, the practical work included the following experiments:  to 

measure the area of cross-section by measuring diameter of a solid cylinder with 

Vernier Callipers, to measure the thickness of a metal strip or wire by using a 

Screw Gauge, to investigate the relationship between force of limiting friction and 

normal reaction, to find the co-efficient of sliding friction between a wooden block 

and horizontal surface, to determine resultant of two forces graphically by using 

Gravesend’s apparatus, to find the density of a body heavier than water using 

Archimedes principles, to find the specific heat by method of mixture using 

polystyrene cups, and to measure the specific latent heat of fusion of ice. Thirty 

(30) lessons in physics for grad 9th were prepared each for teaching through ALM 

and TTM (Appendix-J & Appendix-K).  

3.7  Procedure for the Conduction of Experiment 

 Four (4) Physics teachers from four (4) English medium secondary schools 

of the district Haripur were selected for the experiment. These teachers were 

Bachelor of Science (B.Sc) and Master of Education (M.Ed) having 15 years of 

teaching experience, and approximately of the same age (37-38 years). These 

trainee teachers participated voluntarily, however they were given pouches and 

notebooks for taking notes. These teachers were trained in the active learning 

method (ALM) and the traditional teaching method (TTM) for two weeks. In the 

first week they were provided training implementing 5Es learning cycle model of 
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active learning and in the second week they were made to present sample lessons. 

Each trainee presented three sample lessons that were observed for every step. The 

researcher provided feedback to ensure exact implementation of 5Es model in the 

experiment. All the related materials (lesson plans and required materials for 

implementation) regarding ALM and TTM were handed over to them. The concept 

map for the experimental stage-II is shown in the figure 3.4 below: 

 

 
 

Figure 3.4: Concept Map for  the Experimental Study Design (Stage-II) 
 

 The pre-test PAAT was administered by the concerned school science 

teachers in collaboration with the researcher. The PAAT responses were collected 

through the answer sheet (Appendix-G) and were marked with the help of a 

prepared key (Appendix-H). The Pre-test PAS was also administered to measure 

students’ Physics attitude before the experiment. The mean scores of the 

experimental and control group students over the pre-test PAAT for four (4) 

schools in the physics subject of grade 9th at the secondary school level is given in 

the table 3.3: 
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Table 3.3 

Pre-test PAAT Mean Scores of the Experimental and Control Groups 

School Name Group type Number of students Mean scores 

GCMHSS#1HRP 
Experimental 40 42.15 

Control 40 42.03 

GGCMHS HRP 
Experimental 40 39.80 

Control 40 39.75 

HPS&CB HRP 
Experimental 40 38.88 

Control 40 38.70 

HPS&CG HRP 
Experimental 40 42.45 

Control 40 42.23 

  

 The pre-test PAS mean scores of the experimental and control group 

students for four (4) schools to measure students’ attitude towards physics of grade 

9th at the secondary school is given in the table 3.4 below: 

Table 3.4  

Pre-test PAS Mean Scores of the Experimental and Control Groups 

School Name Group Type  Number of Students Mean Scores 

GCMHSS#1HRP 
Experimental 40 139.88 

Control 40 139.50 

GGCMHS HRP 
Experimental 40 137.00 

Control 40 136.75 

HPS&CB HRP 
Experimental 40 137.43 

Control 40 137.02 

HPS&CG HRP 
Experimental 40 138.48 

Control 40 138.08 

 

 Both the groups were taught in the classroom in order to bring harmony in 

with the environment, and all sorts of audio-visual aids were used. The experiment 

continued for 16 weeks: two (2) weeks spent for preparation of the teachers; one 
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(1) week for conducting pre-tests (academic achievement, attitude towards 

physics), 12 weeks conducting the experiment, and lastly, one week was spent on 

the post-tests PAAT and PAS. The detail regarding the conduction of the 

experiment is given in the below table No 3.5. 

Table 3.5  

Planner of 16 Weeks Activities for Conduction of the Experiment 

Duration  Detail Description of Experimental Events/Activities 

Week 1-2 Training of the physics teachers through ALM and TTM w.e.f.  

16/9/2013 to 28/9/2013 

Week 3 Conduction of pre-tests PAAT and PAS  w.e.f. 30/9/2013 to 

5/10/2013 (Winter vacation 7 days =24/12/2013-30/12/2013) 

Week 4-15 Conduction of the experiment  w.e.f. 7/10/2013 to 11/1/2014 

Week 16 

 

Conduction of the post-tests  PAAT, and PAS w.e.f. 13/1/2014 

to 18/1/2014 

  

 During the 12 weeks, the concerned school science teachers taught Physics 

to the experimental group through the ALM, while the control group through the 

TTM. Sixty (60) classes were imparted in each school for 30 lessons and for each 

lesson two consecutive periods of 35 minutes were utilized into a class of 70 minutes 

with the collaboration of the concerned school principal and physics teacher in order to 

complete the activities effectively. The schedule of 12 weeks classes is shown in the 

table 3.6 on next page: 
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Table 3.6 

The Scheduled of 12 Weeks Classes in Four Schools of District Haripur 

Name of School Days Experimental Group Control Group 

G.C.M.H.S.S 

No:1 Haripur 

Mon, Tue, Wed, Thu, 

Fri 
2nd & 3rd Class 5th & 6th Class 

G.G.C.M.H.S 

Haripur 

Mon, Tue, Wed, Thu, 

Fri 
2nd & 3rd Class 

5th  & 6th 

Class 

H.P.S & C 

(Boys) Haripur 

Mon, Tue, Wed, Thu, 

Sat 
1st & 2nd Class 5th & 6th Class 

H.P.S & C 

(Girls) Haripur 

Mon, Tue, Wed, Thu, 

Sat 
1st & 2nd Class 5th & 6th Class 

Total Classes  12x5 = 60 classes for each group and 120 classes in each school 

 

3.8  Data Collection 

 Data were collected in two stages. In survey stage-1 of the research, data 

were gathered via two checklists and a questionnaire. The researcher distributed 

the checklists and questionnaires among the students and the teachers of the 

selected schools by himself. The respondents were made clear that the data 

supplied by them will be kept secret and will be utilized only for research purpose. 

 In the experimental stage-II of the research, data were collected through 

pre-test PAAT for the formation of experimental and control group, while pre-test 

PAS was used to measure students’ attitude towards physics. During the 

experimentation, the school physics teachers delivered the instructions to the 

experimental and control group through ALM and TTM respectively. The 

researcher visited the concerned school thoroughly to observe the experimental 

procedure and provide feedback where necessary. After the completion the 
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experiment, the concerned science-teachers collected the data through post-test 

PAAT and PAS in collaboration with the researcher to find out the difference in 

students’ performance. The school principals, teaching staff (arts teachers, and 

science teachers), and supporting staff provided full co-operation and support 

throughout the study period. No discipline problems crop up during the period of 

experimentation. 

3.9  Data Analysis and Interpretation  

 Data analysis according to Polit and Hungler (1995) is “the systematic 

organization and synthesis of the research data and the testing of research 

hypotheses, using those data” (639). But according to Brink (1996), it also 

involves “categorizing, ordering, manipulating and summarizing the data and 

describing them in meaningful terms” (p. 178). 

 The collected data were analyzed for the stage-I, by using mean and 

percentages, and for experimental stage-II through mean scores, standard 

deviations, and t-tests. While for the multiple comparison, ANOVA and post-hoc 

test were applied through the SPSS package. Conclusions were drawn on the basis 

of findings and the recommendations were framed at the end. 
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CHAPTER 4 

DATA ANALYSIS AND INTERPRETATION  

 This chapter includes the analysis and interpretation of the data gathered by 

the researcher from the selected sample of teachers and students in the stage-I 

(survey stage) of the research through checklists and questionnaires to identify the 

difficult contents and experiments, and the factors that undermine the teaching-

learning process in Physics subject of grade 9th at the secondary level. And the data 

collected in the stage-II (experimental stage) form the experimental and control 

groups through pre and post-tests of Physics Academic Achievement Test (PAAT) 

and pre-and post-test of Physics Attitude Scale (PAS) of grade 9th at the secondary 

school level. Keeping in view the objectives and hypotheses of the study, the data 

gathered were analyzed and tabulated using statistical tools (mean, standard 

deviation, t-test, ANOVA and Post-Hoc analysis) through the SPSS package. The 

collected data were tabulated and interpreted. The detail of analysis of the data 

collected and their interpretations are given on the next page: 
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4.1 The Difficult Chapters/Contents (Theory and Practicals) in Physics 

Subject of Grade 9th (Objective No. 1) 

  

 The data relating to difficult chapters and difficult experiments were 

collected, analyzed and presented in the tabulated form are given below:  

Table 4.1.1 

Perceptions of Grade 10th Students regarding Grade 9th Physics Contents Taught 

and its Difficulty Level 

Chapter Name of Chapter 

Percentage 

perceptions about 

contents taught 

Percentage 

perceptions about  

contents nature 

Yes No Diff Easy 

1 Physical quantities & Measurement 90.91 9.09 39.45 60.55 

2 Kinematics 88.00 12.00 43.65 56.35 

3 Dynamics 87.92 12.08 42.25 57.72 

4 Turning effect of force  86.83 13.17 49.08 50.92 

5 Gravitation 84.93 15.08 51.05 48.93 

6  Work and Energy 83.27 16.73 44.90 55.10 

7 Properties of Matter 83.19 16.81 50.49 49.41 

8 Thermal Properties of matter 79.27 20.73 57.29 42.71 

9 Transfer of Heat 78.40 21.60 56.46 43.54 

 Mean  84.75 15.25 48.29 51.69 

 

 Table 4.1.1 shows the perceptions of 400 students of grade 10th about the 

grade 9th Physics contents taught and its level of difficulty. According to the table, 

84.75% students replied with “Yes” about the contents taught and 15.25% students 

answered with “No”. Therefore, it was concluded that the teacher taught most of 

the contents. Moreover, the average content difficulty for the students is 48.29%. 

So, the contents of chapters 4, 5, 7, 8, 9 are lying above the difficulty level and 

these are declared as the difficult content in the physics course for the students of 

grade 9th at the secondary school level. 
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Table 4.1.2 

Perceptions of Physics Teachers about the Difficult Contents in Physics Subject of 

Grade 9th 

Chapters Name of Chapters 

Percentage perceptions of 

teachers about nature of the 

contents  

Diff Easy 

1 Physical quantities and measurement 24.21 75.79 

2 Kinematics 18.33 81.67 

3 Dynamics 21.58 78.42 

4 Turning effect of force  39.44 60.56 

5 Gravitation 26.67 73.33 

6 Work and energy 31.94 68.06 

7 Properties of matter 49.74 50.26 

8 Thermal properties of matter 48.06 51.94 

9 Transfer of heat 43.75 56.25 

 Mean  33.75 66.25 

  

 Table 4.1.2 shows the twenty (20) Physics teachers’ perceptions about the 

grade 9th Physics contents difficulty level. According to teachers’ perceptions, the 

average contents difficulty is 33.75%. So, contents of chapters 4, 7, 8, 9 are lying 

above the average level and were declared as difficult contents in the Physics 

course for the Physics teachers of grade 9th at secondary school level. 

 Hence, table 4.1.1 and table 4.1.2 illustrate that chapters 4, 7, 8, and 9 of 

grade 9th physics were found the most difficult contents for both the science 

students and science teachers. The hypothesis No. 01 that “The teachers and 

students face difficulties in the teaching and learning of Physics contents and 

practicals of grade 9th at the secondary schools level” was accepted. Therefore, the 

researcher taught these four chapters in the experimental stage of the research.  
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Table 4.1.3 

Perceptions of Grade 10th Students about Grade 9th Physics Practical Work and 

its Difficulty Level 

S. No Practical Work (Experiments) 

Percentage  

perceptions about 

the practicals 

performed 

Percentage  

perceptions 

about practical 

difficulty level 

Yes No Diff Easy 

1 To measure the area of cross-section by 

measuring the diameter of a solid cylinder 

with Vernier Callipers 

66.75 33.25 76.75 23.25 

2 To measure the volume of solid cylinder 

by measuring the length and diameter of 

solid cylinder with Vernier Callipers 

83.5 16.5 32.25 67.75 

3 To measure the thickness of a metal strip 

or wire by using a Screw Gauge 

58.25 41.75 79.75 20.25 

4 To find the acceleration of a ball rolling 

down an angle iron by drawing a graph 

between 2S and T2 

80.25 19.75 30.25 69.75 

5 To find the value of ‘g’ by the free fall 

method 

58.75 41.25 73.5 26.5 

6 To investigate the relationship between 

force of limiting friction and normal 

reaction to find the co-efficient of sliding 

friction between a wooden block and 

horizontal surface 

66.25 33.75 67.5 32.5 

7 To measure the force of limiting friction 

by rolling a roller on a horizontal plane 

78.5 21.5 43.75 56.25 

8 To determine the value of ‘g’ by Atwood 

machine 

79.5 20.5 51.75 48.25 

9 To determine resultant of two forces 

graphically by using Gravesend’s 

apparatus 

64.25 35.75 57.25 42.75 

10 To verify the principle of moments by 

using a meter rod balanced on a wedge 

88.5 11.5 39.5 60.5 

11 To find the tension in the string by 

balancing meter rod on the stands 

84.25 15.75 38.5 61.5 

12 To find the weight of an unknown object 

by using vector addition of forces 

63.75 36.25 68.75 31.25 
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13 To find the weight of an unknown object 

by using the principle of moments  

83.5 16.5 33.25 66.75 

14 To study the effect of the  length of a 

simple pendulum on the time period and 

hence find ‘g’ by calculation 

81 19 28.75 71.25 

15 To prove the time period of a simple 

pendulum is independent of (i) mass of 

pendulum and (ii) amplitude of the 

vibration  

69.25 30.75 68.75 31.25 

16 To study the  relationship between load 

and extension (helical spring) by drawing a 

graph  

78 22 32.5 67.5 

17 To find the density of a body heavier than 

water using Archimedes principles 

66.5 33.5 78.75 21.25 

18 To find the density of the liquid using 5ml 

syringe 

78.5 21.5 19.75 80.25 

19 To find the specific heat by the method of 

mixture using polystyrene cups 

56.75 43.25 72.75 27.25 

20 To draw a graph between temperature and 

time when ice is converted into water and 

then to steam by slow heating 

79.5 20.5 42.75 57.25 

21 To measure the specific latent heat of 

fusion of ice  

57 43 81.5 18.5 

 Mean  72.5 27.5 53.25 46.75 

 

 Table 4.1.3 shows the perceptions of 400 students of grade 10th about the 

grade 9th Physics practical work and its difficulty level. According to the table, 

72.61% students perceived with ‘Yes’ about the experiment performed and 27.73% 

students perceived with ‘No’. This means that most of the teachers performed the 

experimental work. Moreover, the average difficulty level about practical work for 

the students is 53.25%. So, the experiment No: 1, 3, 5, 6, 9, 12, 15, 17,19, and 21 

were placed above the difficulty level and these were  declared as the difficult 

experiments in the Physics practicals for the students of grade 9th at the secondary 

school level.  
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Table 4.1.4 

Perceptions of Physics Teachers about the Difficult Experiments in the Grade 9th 

Physics Practicals 

S. No Practical work: Experiments 
teachers perceptions about 

practicals difficulty level 

Diff Easy 

1 To measure the area of cross-section by measuring 

the diameter of a solid cylinder with Vernier 

Callipers 

55 45 

2 To measure the volume of solid cylinder by 

measuring the length and diameter of solid cylinder 

with Vernier Callipers 

25 75 

3 To measure the thickness of a metal strip or wire by 

using a Screw Gauge 
75 25 

4 To find the acceleration of a ball rolling down an 

angle iron by drawing a graph between 2S and T2 
20 80 

5 To find the value of ‘g’ by the free fall method 25 75 

6 To investigate the relationship between force of 

limiting friction and normal reaction to find the co-

efficient of sliding friction between a wooden block 

and horizontal surface 

80 20 

7 To measure the force of limiting friction by rolling a 

roller on a horizontal plane 
35 65 

8 To determine the value of ‘g’ by Atwood machine 20 80 

9 To determine resultant of two forces graphically by 

using Gravesend’s apparatus 
65 35 

10 To verify the principle of moments by using a meter 

rod balanced on a wedge 
35 65 

11 To find the tension in the string by balancing meter 

rod on the stands 
30 70 

12 To find the weight of an unknown object by using 

vector addition of forces 
35 65 

13 To find the weight of an unknown object by using 

the principle of moments 
30 70 

14 To study the effect of the  length of a simple 

pendulum on the time period and hence find ‘g’ by 

calculation 

40 60 

15 To prove the time period of a simple pendulum is 

independent of (i) mass of pendulum and (ii) 

amplitude of the vibration 

35 65 

16 To study the  relationship between load and 

extension (helical spring) by drawing a graph 
35 65 

17 To find the density of a body heavier than water 

using Archimedes principles 
70 30 



124 

 

 

18 To find the density of the liquid using 5ml syringe 30 70 

19 To find the specific heat by the method of mixture 

using polystyrene cups 
75 25 

20 To draw a graph between temperature and time when 

ice is converted into water and then to steam by slow 

heating 

40 60 

21 To measure the specific latent heat of fusion of ice 75 25 

 Mean 44.28 55.71 

 

 Table 4.1.4 shows the twenty (20) Physics teachers’ perceptions about the 

grade 9th Physics practical work difficulty level. According to teachers’ perceptions, 

the average difficulty level of practical work was (44.28 %). So, for practical work, 

the experiment No:  1, 3, 6, 9,17,19, and 21 were placed above the average level and 

were declared as difficult experiments in the Physics practicals work for the Physics 

teachers. 

 Hence, table 4.1.3 and table 4.1.4 displays that experiments No: 1, 3, 6, 9, 

17, 19, and 21 of grade 9th physics were found the most difficult under the practical 

work for both the physics students and teachers. Therefore, the students and the 

teachers faced almost same difficulties in the practical work, i.e. they face greater 

difficulty for experiments 1 (To measure the area of cross-section by measuring 

diameter of a solid cylinder with Vernier Callipers), 3 (To measure the thickness of 

a metal strip or wire by using a Screw Gauge), 6 (To investigate the relationship 

between force of limiting friction and normal reaction to find the co-efficient of 

sliding friction between a wooden block and horizontal surface), 9 (To determine 

resultant of two forces graphically by using Gravesend’s apparatus)  17 (To find the 

density of a body heavier than water using Archimedes principles), 19 (To find the 

specific heat by method of mixture using polystyrene cups ) and 21 (To measure the 

specific latent heat of fusion of ice) of grade 9th Physics. The hypothesis No.01 that 
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“The teachers and students face difficulties in the teaching and learning of Physics 

contents and practicals of grade 9th at secondary schools level” were accepted. 

Therefore, the researcher will include these seven experiments in the experimental 

stage of the research. 

4.2 Factors that Undermine the Teaching Learning Process in Physics of 

Grade 9th (Objective No. 2) 

  

 There are various factors for science teachers that undermine the teaching-

learning process in Physics subject of grade 9th. To identify these factors, data 

were gathered via questionnaire from twenty (20) grade 9th physics teachers and 

were analyzed and put in the tabulated form. The detail is as under: 

Table 4.2.1 

Perceptions of Grade 9th Physics Teachers regarding the Factors that Undermine 

the Teaching Learning Process at Secondary School Level 

S. No Statements 

Percentage 

responses 

Yes No 

1 The Science/Physics teacher is not available. 45 55 

2 The Science/Physics teacher has no proper qualifications. 50 50 

3 Physics teacher does not use A.V. Aids during instructions. 60 40 

4 Physics teacher is overloaded in terms of work. 65 35 

5 Physics teacher is with inadequate experience. 70 30 

6 The teacher has less understanding of the Physics course. 65 35 

7 Teacher mostly uses chalk and talk method of teaching. 60 40 

8 Physics classroom is overcrowded. 55 45 

9 Student absenteeism is the common issue in the school. 45 55 

10 Medium of instruction is a hurdle in the subject of physics. 50 50 

11 The working environment is not favorable for teaching. 50 50 

12 There is no independent Physics laboratory. 70 30 

13 Physics laboratory lacks in basic facilities. 40 60 

14 The equipments in a Physics laboratory are mostly outdated 

and rusted. 
35 65 

15 The Physics equipments are not enough for more than a 

single student’s group. 
60 40 
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16 Laboratory attendant is not available. 50 50 

17 Lack of will to acquire science related resources on the part 

of the administration is found. 
35 65 

18 Principals do not cooperate in conducting Physics 

experiments and practical work. 
25 75 

19 The Physics classroom is not properly arranged. 45 55 

20 There is unavailability of Physics classrooms in the school. 60 40 

21 Physics classroom is not suitable for teaching-learning 

process. 
50 50 

22 There is no proper writing board in the Physics classroom. 30 70 

23 There is no alternate to overcome load shedding (cut off the 

power). 
50 50 

24 Furniture available is not sufficient for the flexible seating 

arrangement of the students. 
55 45 

25 Physics related books and literature are not available in the 

library. 
60 40 

 Mean value of responses 51.2 48.8 

 

 Table 4.2.1 shows the perceptions of Physics teachers regarding the factors 

that undermine the teaching learning process. The mean percentage for 

undermining factors presence is 51.2 %. Therefore, those factors were declared as 

undermining factors, whose percentage was located above the 51.2 %. So, the 

factors mentioned at serial No. 3, 4, 5, 6, 7, 8, 12, 15, 20, 24, and 25 having 

statements: (Physics teacher does not use A.V. Aids during instructions); (Physics 

teacher is overloaded in terms of work); (Physics teacher is with inadequate 

experience); (The teacher has less understanding of the Physics course); (Teacher 

mostly uses chalk and talk method of teaching); (Physics classroom is 

overcrowded); (There is no independent Physics laboratory); (The Physics 

equipments are not enough for more than a single student’s group); (There is 

unavailability of Physics classrooms in the school); (Furniture available is not 

sufficient for the flexible seating arrangement of the students); and (Physics related 

books and literature are not available in the library),  and whose percentages are 
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60%, 65%, 65%, 65%, 60%, 55%, 70%, 60%, 60%, 60% , and 65% respectively 

were declared undermining factors. The hypothesis No. 02 that “There are various 

factors for teachers that undermine the teaching-learning process in Physics subject 

of grade 9th at secondary schools level” is accepted.  Therefore, the researcher 

considered those schools for conducting the experiment where no undermining 

factors existed. To conduct the research, four schools of the Haripur district were 

selected in the light of the above facts. The codes are given to schools, so that their 

confidentiality is not disclosed.  

Table 4.2.2 

Physics Teachers’ Perceptions about the Presence of Undermining Factors in 

Schools at secondary level 

S. No School Code 
Perceptions about undermining factors in the school 

Yes No 

1 PBS1 36 64 

2 PBS2 48 52 

3 PBS3 64 36 

4 PBS4 56 44 

5 PBS5 64 36 

6 PBS6 36 64 

7 PBS7 44 56 

8 PBS8 52 48 

9 PBS9 56 44 

10 PBS10 56 44 

11 PRS11 60 40 

12 PRS12 36 64 

13 PRS13 36 64 

14 PRS14 64 36 
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15 PRS15 64 36 

16 PRS16 64 36 

17 PRS17 36 64 

18 PRS18 40 60 

19 PRS19 52 48 

20 PRS20 60 40 

 Mean 51.2 48.8 

 

 Table 4.2.2, shows the presence and absence of the undermining factors in 

the school. As the mean percentage of undermining factors presence and absence 

are 51.2 and 48.8 respectively. So, those schools were selected for the conduction 

of experiment where a percentage of the undermining factor absence is above 

48.8%. Hence, schools with codes PBS1, PBS6, PRS12, and PRS17 were selected 

for the experiment. Although there were some other schools having a percentage of 

absence greater than 48.8% like PBS2, PBS7, PRS13, and PRS18. But due to some 

other reasons, these schools were found not suitable to perform the experiment 

over there. 

4.3 The Pre-test PAAT Mean Scores Difference between Experimental and 

Control Groups in Learning Physics of Grade 9th 

 

 Experimental and control group were formed in this stage through the 

utilization of pre-tests of PAAT, and students’ attitude were measured through 

PAS. The data collected in this pre-treatment analysis Phase were analyzed, 

tabulated, and interpreted. The tables related to examine the pre-test PAAT mean 

scores difference between the experimental and control group students in learning 

Physics over learning skills at the secondary school are shown on the next page.  
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Table 4.3.1 

Pre-test PAAT Comparison between Public School Male Students of the 

Experimental and Control Groups 

Learning Skills   Groups  N Mean S.D S.E.M t P 

Knowledge 
Experimental  40 9.38 2.32 0.37 

0.047 0.963 
Control  40 9.35 2.44 0.39 

Understanding  
Experimental  40 7.83 2.00 0.32 

0.101 0.920 
Control  40 7.78 2.41 0.38 

Application  
Experimental  40 7.83 2.04 0.32 

0.056 0.955 
Control  40 7.85 1.96 0.31 

Problem Solving 
Experimental  40 6.60 1.71 0.27 

0.000 1.000 
Control  40 6.60 1.88 0.30 

Observation  
Experimental  40 5.63 2.01 0.32 

0.174 0.863 
Control  40 5.55 1.85 0.29 

Reasoning 
Experimental  40 4.90 1.86 0.29 

0.000 1.000 
Control  40 4.90 1.93 0.31 

The mean difference is significant at the 0.05 level 

 Table 4.3.1 shows the pre-test PAAT comparison of the two groups of the 

public school male students for the learning skills. The corresponding mean scores 

of the experimental and control group students over learning skills (knowledge, 

understanding, application, problem solving, observation, reasoning) are:  

(ME=9.38, MC=9.35 and P>0.05), (ME=7.83,  MC=7.78 and P>0.05), (ME=7.83, 

MC=7.85 and P>0.05), (ME=6.60, M=6.60 and P>0.05), (ME=5.63,  MC=5.55 and 

P>0.05) and  (ME=4.90, MC=4.90, and P>0.05) respectively. The entire table 

shows that the difference between pre-test performances on academic achievement 

of the experimental and control group students over the learning skills is not 

significant. 
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Table 4.3.2 

Pre-test PAAT Comparison between Private School Male Students of the 

Experimental and Control Groups 

Learning Skills   Groups  N Mean S.D S.E.M t P 

Knowledge 
Experimental  40 9.13 3.09 0.49 

0.039 0.969 
Control  40 9.10 2.61 0.41 

Understanding  
Experimental  40 7.50 2.38 0.38 

0.000 1.000 
Control  40 7.50 2.70 0.43 

Application  
Experimental  40 7.03 2.38 0.38 

0.000 1.000 
Control  40 7.03 2.65 0.42 

Problem Solving 
Experimental  40 5.50 2.01 0.32 

0.000 1.000 
Control  40 5.50 2.15 0.34 

Observation  
Experimental  40 5.20 2.00 0.32 

0.288 0.774 
Control  40 5.08 1.87 0.30 

Reasoning 
Experimental  40 4.53 1.85 0.29 

0.065 0.948 
Control  40 4.50 1.55 0.25 

The mean difference is significant at the 0.05 level 

 

 Table 4.3.2 illustrates the pre-test PAAT comparison between the two 

groups of the private school male students over the learning skills of the academic 

achievement. The  mean scores of experimental and control group students over 

the learning skills (knowledge, understanding, application, problem solving, 

observation, reasoning) are: (ME=9.13, MC=9.10 and P>0.05), (ME=7.50, MC=7.50 

and P>0.05), (ME=7.03, MC =7.03 and P>0.05), (ME=5.50, MC=5.50 and P>0.05),  

(ME=5.20, MC=5.08 and P>0.05) and (ME=4.53, MC=4.50 and P>0.05) 

respectively.  The whole table shows that the difference between the two groups 

for the learning skills over PAAT is not significant prior to the conduction of the 

experiment. 
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Table 4.3.3 

Pre-test PAAT Comparison between Public School Female Students of the 

Experimental and Control Groups 

Learning Skills   Groups  N Mean S.D S.E.M t P 

Knowledge 
Experimental  40 9.30 1.60 0.25 

0.000 1.000 
Control  40 9.30 1.88 0.30 

Understanding  
Experimental  40 7.55 2.34 0.37 

0.000 1.000 
Control  40 7.55 1.75 0.28 

Application  
Experimental  40 7.45 2.16 0.34 

0.000 1.000 
Control  40 7.45 2.06 0.33 

Problem Solving 
Experimental  40 5.55 1.43 0.23 

0.070 0.945 
Control  40 5.58 1.77 0.28 

Observation  
Experimental  40 5.28 1.62 0.26 

0.144 0.886 
Control  40 5.23 1.48 0.23 

Reasoning 
Experimental  40 4.68 1.82 0.29 

0.059 0.953 
Control  40 4.65 1.97 0.31 

The mean difference is significant at the 0.05 level 

 Table 4.3.3 clarifies the pre-test PAAT comparison between the two groups 

of the public school female students on academic achievement in physics of grade 

9th. The mean scores of the experimental and control group students over the 

learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning) are: (ME=9.30, MC=9.30 and p>0.05),  (ME=7.55, 

MC=7.55, and p>0.05),  (ME=7.45, MC=7.45 and P>0.05),  (ME=5.55, MC=5.58 

and P>0.05) and (ME=5.28, MC=5.23 and P>0.05), and (ME=4.68, MC=4.65 and 

P>0.05) respectively. The entire table indicates that the difference is not 

significant. Hence, both the experimental and control groups were same on 

academic achievement over the learning skills prior to the conduction of the 

experiment. 
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Table 4.3.4 

Pre-test PAAT Comparison between Private School Female Students of the 

Experimental and Control Groups 

Learning Skills   Groups  N Mean S.D S.E.M t P 

Knowledge 
Experimental  40 9.33 2.18 0.34 

0.102 0.919 
Control  40 9.38 2.19 0.35 

Understanding  
Experimental  40 7.83 2.17 0.34 

0.000 1.000 
Control  40 7.83 2.49 0.39 

Application  
Experimental  40 7.83 2.15 0.34 

0.052 0.959 
Control  40 7.85 2.17 0.34 

Problem Solving 
Experimental  40 6.70 2.03 0.32 

0.224 0.824 
Control  40 6.60 1.97 0.31 

Observation  
Experimental  40 5.85 1.92 0.30 

0.481 0.632 
Control  40 5.65 1.81 0.29 

Reasoning 
Experimental  40 4.93 1.85 0.29 

0.000 1.000 
Control  40 4.93 1.75 0.28 

The mean difference is significant at the 0.05 level. 

 Table 4.3.4 clarifies the pre-test comparison between the two groups of the 

private school female students on academic achievement in physics for the learning 

skills over PAAT. The mean scores of the experimental and control group students 

for the learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning) are: (ME=9.33, MC=9.38 and p>0.05), (ME=7.83, 

MC=7.83, and p>0.05), (ME=7.83, MC=7.85 and p>0.05), ME=6.70, MC=6.60) and 

p>0.05), (ME=5.85, MC=5.65) and P>0.05), and (ME=4.93, MC=4.93 and p>0.05) 

respectively. The complete table shows that the difference is not significant. 

Therefore, both the groups of students were identical on academic achievement 

over learning skills before the treatment. 
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Table 4.3.5 

Pre-test PAAT Comparison between Experimental and Control Groups 

Learning Skills  Groups N Mean S.D S.E.M t P 

Knowledge 
Experimental  160 9.28 2.34 0.19 

0.000 1.000 
Control  160 9.28 2.28 0.18 

Understanding  
Experimental  160 7.68 2.21 0.18 

0.049 0.961 
Control  160 7.66 2.35 0.19 

Application  
Experimental  160 7.53 2.19 0.17 

-0.051 0.960 
Control  160 7.54 2.23 0.18 

Problem Solving 
Experimental  160 6.09 1.88 0.15 

0.086 0.931 
Control  160 6.07 2.00 0.16 

Observation  
Experimental  160 5.49 1.89 0.15 

0.551 0.582 
Control  160 5.38 1.76 0.14 

Reasoning 
Experimental  160 4.76 1.84 0.15 

0.062 0.951 
Control  160 4.74 1.80 0.14 

The mean difference is significant at the 0.05 level. 

 Table 4.3.5 simplifies the pre-test PAAT comparison between the two 

groups of learners for the learning skills of academic achievement in Physics. The 

mean scores of the experimental and control group students over the learning skills 

(knowledge, understanding, application, problem solving, observation, reasoning) 

are: (ME=9.28, MC=9.28 and P>0.05),  (ME=7.68, MC=7.66and P>0.05),  

(ME=7.53, MC=7.54 and P>0.05),  (ME=6.09, MC=6.07 and P>0.05),  (ME=5.49, 

MC=5.38 and P>0.05), and (ME=4.76, MC=4.74 and P>0.05)  respectively. The 

entire table confirms that the difference between the two groups is not significant. 

Therefore, both the groups of the learners were equal on academic achievement 

over the learning skills prior to the conduction of the experiment. 
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4.4 The Pre-test PAAT Mean Scores Difference between Experimental and 

Control Groups in Learning Physics of Grade 9th for the Categories of 

Male/Female and Public/Private  

 

 The tables examine the pre-test mean scores difference between the 

experimental and control group students in academic achievement in Physics for 

the categories of male/female and public/private are given below:  

Table 4.4.1  

ANOVA for the Pre-test PAAT Comparison between Male and Female Schools of 

the Experimental and Control Groups 

Learning skills Source of 

variation  

Sum of 

Squares 

df Mean 

Square 

F P 

Knowledge  Between Groups 0.66 3 0.22 0.041 0.989 

Within Groups 1694.03 316 5.36 

Total 1694.69 319  

Understanding  Between Groups 0.14 3 0.05 0.009 0.999 

Within Groups 1652.75 316 5.23 

Total 1652.89 319  

Application  Between Groups 3.63 3 1.21 0.247 0.864 

Within Groups 1547.93 316 4.90 

Total 1551.55 319  

Problem Solving  Between Groups 0.31 3 0.10 0.027 0.994 

Within Groups 1198.74 316 3.79 

Total 1199.05 319  

Observation Between Groups 2.54 3 0.85 0.252 0.860 

Within Groups 1059.95 316 3.35 

Total 1062.49 319  

Reasoning  Between Groups 0.63 3 0.21 0.063 0.979 

Within Groups 1049.38 316 3.32 

Total 1050.00 319  

Critical value of F(3,316) at 0.05 = 2.62  

  

 Table 4.4.1 illustrates ANOVA for pre-test PAAT comparison of male and 

female schools experimental and control group students over the learning skills of 

academic achievement in Physics. For the factor of learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning), the 

corresponding calculated values of F ratio are: (0.041), (0.009), (0.247), (0.027), 

(0.252), and (0.063) respectively. These F values do not fall in the critical region, 
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which is (2.62) at the 0.05 level of significance. Since, p values (0.989), (0.999), 

(0.864), (0.994), (0.860), and (0.979) are greater than 0.05 levels of significance.  

The entire data shows that the difference is statistically not significant. Hence, over 

male and female students comparison in the learning skills of academic 

achievement, both the experimental and control group students were same in the 

academic performance prior to the commencement of the treatment. 

Table 4.4.2 

ANOVA for the Pre-test PAAT Comparison between Public and Private Schools of 

the Experimental and Control Groups 

Learning Skills 
Sources of 

Variation 

Sum of 

Squares 
df 

Mean 

Square 
F P 

Knowledge  Between Groups 0.81 3 0.27 0.051 0.985 

Within Groups 1693.88 316 5.36 

Total 1694.69 319  

Understanding  Between Groups 0.04 3 0.01 0.002 1.000 

Within Groups 1652.85 316 5.23 

Total 1652.89 319  

Application  Between Groups 3.63 3 1.21 0.247 0.864 

Within Groups 1547.93 316 4.90 

Total 1551.55 319  

Problem Solving  Between Groups 0.11 3 0.04 0.010 0.999 

Within Groups 1198.94 316 3.79 

Total 1199.05 319  

Observation Between Groups 1.263 3 0.421 0.125 0.945 

Within Groups 1061.225 316 3.358 

Total 1062.488 319  

Reasoning  Between Groups 0.325 3 0.108 0.033 0.992 

Within Groups 1049.675 316 3.322 

Total 1050.000 319  

Critical value of F(3,316) at 0.05 = 2.62  

  

 Table 4.4.2 illustrates ANOVA for pre-test PAAT comparison of public 

and private of the experimental and control group students over the learning skills 

of academic achievement. For the factor of learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning), the 
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corresponding calculated values of F ratio are: (0.051), (0.002), (0.247), (0.010), 

(0.125), and (0.033) respectively. These F values do not fall in the critical region, 

which is (2.62) at the 0.05 level of significance. Since, p values: (0.985), (1.000), 

(0.864), (0.999), (0.945), and (0.992) are found greater than 0.05 levels of 

significance.  The data reveals that the difference is not meaningful statistically. 

Hence, over public and private school comparisons on academic achievement in 

Physics over learning skills, the students of experimental and control group were 

identical in their performance prior to the beginning of the treatment.   

4.5 The Pre-test PAS Mean Scores Difference between Experimental and 

Control Groups on Students Attitude towards Physics of Grade 9th 

 

 The tables in this section, examine the mean scores difference between the 

experimental and control group students over the pre-test of the Physics Attitude 

Scale (PAS) at the secondary school level. These are given below:  

Table 4.5.1 

Pre-test PAS Comparison between Public School Male Students of the 

Experimental and Control Groups 

PAS Factors Groups  N Mean S.D S.E. M t P 

Physics subject and 

its usefulness 

Experimental  40 29.82 5.27 0.83 
0.133 0.895 

Control  40 29.97 4.81 0.76 

Physics classwork 

and homework 

Experimental  40 25.92 5.78 0.91 
0.042 0.967 

Control  40 25.97 4.83 0.76 

Physics teacher Experimental  40 28.72 5.23 0.83 
0.364 0.717 

Control  40 28.32 4.57 0.72 

Physics contents  

and test 

Experimental  40 27.92 3.74 0.59 
0.173 0.863 

Control  40 27.75 5.17 0.82 

Physics laboratory 

work 
Experimental  40 27.47 4.08 0.65 

0.000 1.000 
Control 40 27.47 4.27 0.68 

The mean difference is significant at the 0.05 level. 
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 Table 4.5.1 shows the comparison between the two groups of the public 

school male students over the pre-test PAS. The calculated mean scores of the 

experimental and control group students over physics attitude scale for the factors 

(physics subject and its usefulness, physics classwork and homework, physics 

teacher, physics subject matter and test, and physics laboratory work) are: 

(ME=29.82, MC=29.97 and p>0.05), (ME=25.92, MC=25.97 and P>0.05), 

(ME=28.72, MC=28.32 and p>0.05), (ME=27.92, MC=27.75 and P>0.05), and 

(ME=27.47, MC=27.47 and P>0.05) respectively. The entire table indicates that the 

difference is not statistically significant. Therefore, both the groups were same in 

their attitude towards Physics before the commencement of the experiment. 

Table 4.5.2 

Pre-test PAS Comparison between Private School Male Students of the 

Experimental and Control Groups 

PAS Factors Groups N Mean S.D S.E.M t P 

Physics subject and 

its usefulness 

Experimental  40 29.80 4.50 0.71 
0.127 0.900 

Control  40 29.67 4.32 0.68 

Physics classwork 

and homework 

Experimental  40 25.72 3.40 0.54 
0.030 0.976 

Control  40 25.75 3.95 0.62 

Physics teacher Experimental  40 27.37 4.87 0.77 
0.024 0.981 

Control  40 27.35 4.28 0.68 

Physics contents and 

test 

Experimental  40 27.27 3.82 0.60 
0.054 0.957 

Control  40 27.22 4.50 0.71 

Physics laboratory 

work 
Experimental  40 27.25 4.75 0.75 

0.115 0.909 
Control  40 27.12 4.95 0.78 

The mean difference is significant at the 0.05 level. 

 Table 4.5.2 exhibits that the calculated mean scores of the experimental and 

control groups over PAS factors (physics subject and its usefulness, physics 

classwork and homework, physics teacher, physics subject matter and test, and 

physics laboratory work) are: (ME=29.80, MC=29.67 and P>0.05), (ME=25.72, 
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MC=25.75 and P>0.05), ME=27.37, (MC=27.35 and P>0.05), (ME=27.27, 

MC=27.22 and P>0.05), and (ME=27.25, MC=27.12 and P>0.05) respectively. The 

entire table displays that the difference is not significant. Therefore, both the 

experimental and control group of the private school male students were same in 

their attitude towards physics at the start of the experiment. 

Table 4.5.3 

Pre-test PAS Comparison between Public School Female Students of the 

Experimental and Control Groups 

PAS Factors Groups N Mean S.D S.E.M t P 

Physics subject and its 

usefulness 
Experimental 40 29.50 3.73 0.59 

0.027 0.978 
Control 40 29.52 4.43 0.70 

Physics classwork and 

homework 

Experimental 40 25.50 4.29 0.68 
0.000 1.000 

Control 40 25.50 4.19 0.66 

Physics teacher Experimental 40 27.57 4.84 0.77 
0.350 0.727 

Control 40 27.97 5.38 0.85 

Physics contents and 

test 

Experimental 40 27.30 3.91 0.62 
0.713 0.478 

Control 40 26.62 4.53 0.72 

Physics laboratory 

work 

Experimental 40 27.12 5.20 0.82 
0.000 1.000 

Control 40 27.12 5.11 0.81 

The mean difference is significant at the 0.05 level. 

 Table 4.5.3 reveals that the mean scores calculated for the experimental and 

control group students over PAS (physics subject and its usefulness, physics 

classwork and homework, physics teacher, physics content and test, and physics 

laboratory work) are: (ME=29.50, MC=29.52 and P>0.05),  (ME=25.50, MC=25.50 

and P>0.05), (ME=27.57, MC=27.97 and P>0.05),  (ME=27.30, MC=26.62 and 

P>0.05), and (ME=27.12, MC=27.12 and P>0.05) respectively. The entire table 

specifies that there is no significant difference between the public school female 

students experimental and control groups for attitude towards Physics over pre-test 
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comparison. Hence, both the groups were same in their attitude towards physics at 

the start of the experiment. 

Table 4.5.4 

Pre-test PAS Comparison between Private School Female Students of the 

Experimental and Control Groups 

PAS Factors Groups N Mean S.D S.E.M t P 

Physics subject and 

its usefulness 

Experimental 40 29.95 4.64 0.73 
0.228 0.820 

Control 40 29.72 4.17 0.66 

Physics classwork 

and homework 

Experimental 40 25.90 4.51 0.71 
0.072 0.943 

Control 40 25.97 4.78 0.76 

Physics teacher 
Experimental 40 27.57 5.62 0.89 

0.021 0.983 

Control 40 27.55 4.78 0.76 

Physics contents and 

test 

Experimental 40 27.55 4.07 0.64 
0.102 0.919 

Control 40 27.45 4.67 0.74 

Physics laboratory 

work 

Experimental 40 27.50 4.38 0.69 
0.119 0.906 

Control 40 27.37 5.00 0.79 

The mean difference is significant at the 0.05 level. 

 Table 4.5.4 discloses that the calculated mean scores of the experimental 

and control groups over pre-test PAS (physics subject and its usefulness, physics 

classwork and homework, physics teacher, physics contents and test, and physics 

laboratory work) are (ME=29.95, MC=29.72 and P>0.05), (ME=25.90, MC=25.97 

and P>0.05), (ME=27.57, MC=27.55 and p>0.05), (ME=27.55, MC=27.45 and 

P>0.05), and (ME=27.50, MC=27.37 and P>0.05) respectively. The whole table 

specifies that there is no significant difference between the private school female 

students experimental and control groups over pre-test PAS comparison. 

Therefore, both the groups were same in their attitude towards physics at the 

beginning of the experiment.  
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Table 4.5.5 

Pre-test PAS Comparison between Experimental and Control Groups 

PAS Factors Groups N Mean S.D S.E.M t P 

Physics subject and its 

usefulness 

Experimental 160 29.76 4.52 0.36 
0.088 0.930 

Control 160 29.72 4.39 0.35 

Physics classwork and 

homework 

Experimental 160 25.76 4.53 0.36 
0.075 0.940 

Control 160 25.80 4.41 0.35 

Physics teacher 
Experimental 160 27.81 5.12 0.41 

0.023 0.982 
Control 160 27.80 4.73 0.37 

Physics contents and 

test 

Experimental 160 27.51 3.85 0.31 
0.520 0.603 

Control 160 27.26 4.70 0.37 

Physics laboratory 

work 

Experimental 160 27.33 4.58 0.36 
0.119 0.905 

Control 160 27.27 4.80 0.38 

The mean difference is significant at the 0.05 level. 

 Table 4.5.5 unveils the comparison between the two groups of the students 

over the pre-test PAS. The mean scores calculated for the experimental and control 

group students over factors of Physics attitude scale (physic subject and its 

usefulness, physics classwork and homework, physics teacher, physics subject 

matter and test, and physics laboratory work) are (ME=29.76, MC=29.72 and 

P>0.05),  (ME=25.76, MC=25.80 and P>0.05), (ME=27.81, MC=27.80 and P>0.05),  

(ME=27.51, MC=27.26 and P>0.05), and (ME=27.33, MC=27.27 and P>0.05) 

respectively. The whole table shows that the difference is statistically not 

significant. So, both the experimental and control group students were same over 

their attitude towards Physics before the treatment. 
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4.6 The Pre-test PAS Mean Scores Difference between Experimental and 

Control Groups on Students Attitude towards Physics of Grade 9th over 

the Categories of Male/Female and Public/Private 

 

 This section is related to the tables concerning the pre-test PAS analysis to 

examine the difference between mean scores the experimental and control group 

students in their attitude towards Physics for the categories of male/female and 

public/private at secondary level. These are given below:  

Table 4.6.1 

ANOVA for the Pre-Test PAS Comparison between Male and Female Schools of 

the Experimental and Control Groups 

PAS Factors 
Sources of 

variation 

Sum of 

Squares 
df 

Mean 

Square 
F P 

Physics subject and 

its usefulness 

Between Groups 2.06 3 0.67 0.034 0.991 

Within Groups 6336.44 316 20.05 

Total 6338.50 319  

Physics classwork 

and homework 

Between Groups 1.36 3 0.45 0.023 0.995 

Within Groups 6367.33 316 20.15 

Total 6368.69 319  

Physics teachers Between Groups 9.26 3 3.09 0.126 0.945 

Within Groups 7742.73 316 24.50 

Total 7751.99 319  

Physics contents and 

test  

Between Groups 14.33 3 4.78 0.257 0.856 

Within Groups 5871.63 316 18.58 

Total 5885.95 319  

Physics laboratory 

work 

Between Groups 0.51 3 0.17 0.008 0.999 

Within Groups 7005.48 316 22.17 

Total 7005.99 319  

Critical value of F(3,316) at 0.05 = 2.62 

 Table 4.6.1 clarifies ANOVA for pre-test PAS comparison of male and 

female of the experimental and control group students over their attitude towards 

Physics of grade 9th at the secondary school level. The calculated values of F ratios 

for the factors of attitude scale (Physics subject and its usefulness, Physics 

classwork and homework, Physics teacher, physics contents and test, and Physics 

laboratory work) are:  (0.034), (0.023), (0.126), (0.257), and (0.008) respectively. 
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These F values do not fall in the critical region, which is (2.62) at the 0.05 levels of 

the significance. Since P values (0.991), (0.995), (0.945), (0.856), and (0.999) are 

greater than 0.05 levels of significance. The data shows that the difference is not 

significant statistically. Therefore, over male and female schools comparison, both 

the experimental group and control group students were found same in their 

attitude towards Physics at the start of the treatment. 

Table 4.6.2 

ANOVA for the Pre-test PAS Comparison between Public and Private Schools of 

the Experimental and Control Groups 

PAS Factors 
Sources of 

variation 

Sum of 

Squares 
df 

Mean 

Square 
F P 

Physics subject and 

its usefulness 

 

Between Groups 2.06 3 0.69 0.034 0.991 

 

 

Within Groups 6336.44 316 20.05 

Total 6338.50 319  

Physics classwork 

and homework 

 

Between Groups 1.138 3 0.38 0.019 0.996 

 

 

 

Within Groups 6367.55 316 20.15 

Total 6368.69 319  

Physics teacher 

 

Between Groups 37.84 3 12.61 0.517 0.671 

 

 

 

Within Groups 7714.15 316 24.41 

Total 7751.99 319  

Physics contents and 

test  

 

Between Groups 7.50 3 2.50 0.134 0.940 

 

 

 

Within Groups 5878.45 316 18.60 

Total 5885.95 319  

Physics laboratory 

work 

Between Groups 0.637 3 0.21 0.010 0.999 

Within Groups 7005.35 316 22.17 

Total 7005.99 319  

Critical value of F(3,316) at 0.05 = 2.62 

 

 Table 4.6.2 shows ANOVA for pre-test PAS comparison of the public and 

private schools over the experimental and control group students for their attitude 

towards Physics of grade 9th at secondary school level. For the factors of attitude 

scale (Physics subject and its usefulness, Physics classwork and homework, 

Physics teacher, physics contents and test, and physics laboratory work), the 

corresponding calculated values of F ratio are:  (0.034), (0.019), (0.517), (0.134), 
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and (0.010) respectively. These F values do not fall in the critical region, which is 

(2.62) at the 0.05 level of significance. Since each p value (0.991), (0.996), 

(0.671), (0.940), and (0.999) is greater than 0.05 levels of significance. The data 

present sufficient evidence, which reveals that the difference is not significant 

statistically. Therefore, over public and private schools comparison, both the 

experimental group and control group students were same in their attitude towards 

Physics at the start of the treatment. 
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4.7 The Effectiveness of Active Learning Method (ALM) on Students’ 

Academic Achievement in Physics of Grade 9th (Objective No. 3) 

 

 To examine the effectiveness of ALM on students learning in Physics, post-

test PAAT was conducted at the end of the treatment. Data collected were 

analyzed, tabulated, and interpreted in the tables. The tables related to objective 

No. 3 to explore the effectiveness of the active learning method on students 

learning in physics over the post-test PAAT are given below:  

Table 4.7.1 

Post-test PAAT Comparison between Public School Male Students of the 

Experimental and Control Groups on Academic Achievement in Physics 

Learning Skills Groups N Mean S.D S.E.M t P 

Knowledge 
Experimental 40 13.57 2.32 0.37 10.55 0.000 
Control 40 8.12 2.30 0.36 

Understanding 
Experimental 40 13.15 1.97 0.31 7.84 0.000 
Control 40 9.02 2.68 0.42 

Application 
Experimental 40 13.10 1.74 0.27 10.61 0.000 
Control 40 8.82 1.87 0.30 

Problem Solving 
Experimental 40 12.15 2.06 0.33 8.65 0.000 
Control 40 7.62 2.59 0.41 

Observation 
Experimental 40 11.70 2.39 0.38 11.05 0.000 
Control 40 5.85 2.35 0.37 

Reasoning 
Experimental 40 9.82 2.69 0.43 8.70 0.000 
Control 40 4.57 2.71 0.43 

The mean difference is significant at the 0.05 level. 

 Table 4.7.1 explains the post-test PAAT comparison between the two 

groups of the public school male students on academic achievement in learning 

physics. The mean scores of the experimental and control group students over 

learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning) are: (ME=13.57, MC=8.12, p<0.05), (ME=13.15, 

MC=9.02, p<0.05), (ME=13.10, MC=8.82, p<0.05), (ME=12.15, MC=7.62, p<0.05), 

(ME=11.70,  MC=5.85, p<0.05), and (ME=9.82, MC=4.57, p<0.05) respectively. 



145 

 

 

The entire table indicates that the difference is significant. Hence, the null 

hypothesis H01:that “There is no significant difference in post-test learning skills of 

academic achievement of public school male students taught Physics through 

ALM, and those taught through TTM of grade 9th at secondary school level” is 

completely rejected. Thus, experimental group was found better than the control 

group after the conduction of the experiment. 

Table 4.7.2 

Post-test PAAT Comparison between Private School Male Students of the 

Experimental and Control Groups on Academic Achievement in Physics 

Learning Skills Groups N Mean S.D S.E.M t P 

Knowledge 
Experimental 40 14.50 1.81 0.29 

11.04 0.000 
Control 40 8.90 2.65 0.42 

Understanding 
Experimental 40 13.05 2.28 0.36 

9.09 0.000 
Control 40 9.05 1.60 0.25 

Application 
Experimental 40 12.95 1.97 0.31 

12.06 0.000 
Control 40 8.15 1.56 0.25 

Problem Solving 
Experimental 40 12.88 1.94 0.31 

12.94 0.000 
Control 40 7.15 2.02 0.32 

Observation 
Experimental 40 12.38 2.33 0.37 

12.63 0.000 
Control 40 6.40 1.88 0.30 

Reasoning 
Experimental 40 10.25 2.33 0.37 

9.98 0.000 
Control 40 5.50 1.91 0.30 

The mean difference is significant at the 0.05 level. 

 

 Table 4.7.2 shows the post-test PAAT comparison between the two groups 

of the private school male students on academic achievement in learning physics. 

The calculated mean scores of the experimental and control group for learning 

skills (knowledge, understanding, application, problem solving, observation, and 

reasoning) are:  (ME=14.50, MC=8.12, p<0.05), (ME=13.05, MC=9.05, p<0.05), 

(ME=12.95,  MC=8.15, p<0.05), (ME=12.88, MC=7.15, p<0.05), (ME=12.38, MC 

=6.40, p<0.05), and (ME=10.25, MC =5.50, p<0.05) respectively. The entire data 
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shows that the difference is significant. Hence, the null hypothesis H02 that “There 

is no significant difference in the post-test learning skills of academic achievement 

of the private school male students taught Physics through ALM, and those taught 

through TTM of grade 9th at the secondary school level” is completely rejected. 

Therefore, the experimental group was found better than control group after the 

conduction of the experiment. 

Table 4.7.3  

Post-test PAAT Comparison between Public School Female Students of the 

Experimental and Control Groups on Academic Achievement in Physics 

Learning Skills  Groups N Mean S.D S.E.M t P 

Knowledge Experimental 40 12.97 2.69 0.43 
7.26 0.000 Control 40 8.70 2.57 0.41 

Understanding Experimental 40 13.45 1.93 0.31 
10.66 0.000 Control 40 8.20 2.44 0.39 

Application Experimental 40 12.00 2.31 0.37 
9.84 0.000 Control 40 7.15 2.09 0.33 

Problem Solving Experimental 40 12.00 2.32 0.37 
6.71 0.000 Control 40 8.17 2.85 0.45 

Observation Experimental 40 11.60 2.33 0.37 
11.06 0.000 Control 40 5.78 2.42 0.38 

Reasoning Experimental 40 9.85 2.17 0.34 
7.14 0.000 Control 40 5.85 2.81 0.44 

The mean difference is significant at the 0.05 level. 

 Table 4.7.3 displays the post-test comparison between the two groups of the 

public school female students on academic achievement in learning physics of 

grade 9th. The computed mean scores of the experimental and control group for 

learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning) are:  (ME=12.97, MC =8.70, p<0.05),  (ME=13.45, MC 

=8.20, p<0.05),  (ME =12.00,  MC =7.15, p<0.05), (ME=12.00, MC =8.17, p<0.05),  

(ME =11.60, MC =5.78, p<0.05), and  (ME =9.85, MC=5.85, p<0.05) respectively, 

which is significant statistically. Hence, the null hypothesis H03 that “There is no 
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significant difference in post-test learning skills of academic achievement of public 

school female students taught Physics through ALM, and those taught through 

TTM of grade 9th at the secondary school level” is completely rejected. Thus, the 

treatment group of the public school female students is greater in academic 

performance than the control group over PAAT at the end of the experiment. 

Table 4.7.4 

Post-test PAAT Comparison between Private School Female Students of the 

Experimental and Control Groups on Academic Achievement in Physics 

Learning Skills  Groups N Mean S.D S.E M t P 

Knowledge 
Experimental 40 13.78 2.69 0.43 

10.24 0.000 Control 40 8.18 2.17 0.34 

Understanding 
Experimental 40 12.48 2.80 0.44 

7.57 0.000 Control 40 8.55 1.71 0.27 

Application 
Experimental 40 12.33 2.84 0.45 

9.27 0.000 Control 40 7.48 1.69 0.27 

Problem Solving 
Experimental 40 12.30 3.05 0.48 

11.21 0.000 Control 40 6.33 1.44 0.23 

Observation 
Experimental 40 11.40 2.88 0.46 

11.58 0.000 Control 40 5.70 1.18 0.19 

Reasoning 
Experimental 40 10.25 2.56 0.40 

11.53 0.000 Control 40 5.05 1.26 0.20 

The mean difference is significant at the 0.05 level. 

 

 Table 4.7.4 shows the post-test PAAT comparison between the two groups 

of the private school female students on academic achievement in learning physics 

of grade 9th. The computed mean scores of the experimental and control group for 

physics learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning) are: (ME=13.78, MC=8.18, p<0.05), (ME=12.48, 

MC=8.55, p<0.05), (ME=12.33, MC=7.48, p<0.05), (ME=12.30, MC=6.33, p<0.05), 

(ME=11.40, MC=5.70, p<0.05), and (ME=10.25, MC=5.05, p<0.05) respectively. 

The entire data shows that the difference between mean scores of the experimental 

and control group is statistically significant. Consequently, our null hypothesis H04 
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that “There is no significant difference in post-test learning skills of academic 

achievement of private school female students taught Physics through ALM, and 

those taught through TTM of grade 9th at the secondary school level” is completely 

rejected. The treatment group outperformed in academic achievement as compared 

to the control group students at the end of the experiment. 

Table 4.7.5 

Post-test PAAT Comparison between Experimental and Control Groups on 

Academic Achievement in Physics 

Learning Skills  Groups N Mean S.D S.E.M t P 

Knowledge 
Experimental 160 13.71 2.44 0.19 19.18 0.000 
Control 160 8.47 2.43 0.19 

Understanding 
Experimental 160 13.03 2.27 0.18 17.39 0.000 
Control 160 8.71 2.16 0.17 

Application 
Experimental 160 12.59 2.27 0.18 19.97 0.000 
Control 160 7.90 1.91 0.15 

Problem Solving 
Experimental 160 12.35 2.37 0.19 18.96 0.000 
Control 160 7.32 2.36 0.19 

Observation 
Experimental 160 11.78 2.49 0.20 23.05 0.000 
Control 160 5.93 2.02 0.16 

Reasoning 
Experimental 160 10.04 2.42 0.19 18.18 0.000 
Control 160 5.24 2.28 0.18 

The mean difference is significant at the 0.05 level. 

  

 Table 4.7.5 displays the post-test PAAT comparison between the two 

groups of students on academic achievement in learning physics. The calculated 

mean scores of the experimental and control group over learning skills 

(knowledge, understanding, application, problem solving, observation, and 

reasoning) are: (ME=13.71, MC=8.47, p<0.05), (ME=13.03, MC=8.71, p<0.05), 

(ME=12.59, MC=7.90, p<0.05), (ME=12.35, MC=7.32, p<0.05), (ME=11.78, 

MC=5.93, p<0.05), (ME=10.04, MC=5.24, p<0.05) respectively, which is 

statistically meaningful. The null hypothesis H05 that “There is no significant 
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difference in post-test learning skills of academic achievement of students taught 

Physics through ALM, and those taught through TTM of grade 9th at the secondary 

school level” is completely rejected. Thus, the experimental group did well in 

academic achievement as compared to control group after the treatment. 

4.8 The Effectiveness of ALM on Students’ Academic Achievement in 

Physics of Grade 9th over the Categories of Male/Female and 

Public/Private (Objective No. 4) 

  

 The tables, related to objective No. 4, explore the effectiveness of the active 

learning method on students’ academic achievement in learning physics for the 

categories of male/female and public/private over the post-test PAAT are given on 

the next page: 

Table 4.8.1 

ANOVA for the Post-test PAAT Comparison between Male and Female Schools of 

the Experimental and Control Groups 

Learning skills 
Source of 

variation 

Sum of 

Squares 
df 

Mean 

Square 
F p  

Knowledge  Between Groups 2207.06 3 735.69 124.10 0.000 

Within Groups 1873.31 316 5.93 

Total 4080.37 319  

Understanding  Between Groups 1514.76 3 504.92 102.69 0.000 

Within Groups 1553.73 316 4.92 

Total 3068.49 319  

Application  Between Groups 1847.48 3 615.83 147.42 0.000 

Within Groups 1320.01 316 4.18 

Total 3167.50 319  

Problem Solving  Between Groups 2030.06 3 676.69 119.71 0.000 

Within Groups 1786.16 316 5.65 

Total 3816.22 319  

Observation  Between Groups 2754.31 3 918.10 178.96 0.000 

Within Groups 1621.08 316 5.13 

Total 4375.39 319  

Reasoning  Between Groups 1850.01 3 616.67 110.38 0.000 

Within Groups 1765.38 316 5.59 

Total 3615.39 319  

Critical value of F (3,316) at 0.05 = 2.62 
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 Table 4.8.1 illustrates ANOVA for post-test PAAT comparison of the male 

and female experimental and control group students on academic achievement in 

learning physics of grade 9th. For each factor of learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning), the 

calculated values of F ratio are: (124.10), (102.69), (147.42), (119.71), (178.96), 

and (110.38) respectively. All the values of F ratio fall in the critical region, which 

is (2.62) at the 0.05 level of significance.  Since p<0.05, we can reject the null 

hypothesis H06 that “There is no significant difference in post-test learning skills of 

academic achievement of male and female school students taught Physics through 

ALM, and those taught through TTM of grade 9th at the secondary school level” 

and concluded that both of the groups did not score equally on the post-test. To 

show which group of the students is better in academic performance, consider the 

Post-hoc analysis in the following tables. 

Table 4.8.2 

Post-hoc Analysis for Post-test PAAT Comparison between Male and Female 

Schools Experimental and Control Groups over “Knowledge Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental 

Male Control 5.525* 0.385 0.000 

Female Experimental 0.663 0.385 0.086 

Female Control  5.600* 0.385 0.000 

Male Control Female Control 0.075 0.385 0.846 

Female Experimental  
Male Control 4.863* 0.385 0.000 

Female Control 4.938* 0.385 0.000 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.8.2 gives details about the Post-hoc analysis for post-test male and 

female comparison between the two groups over knowledge skill of academic 

achievement. For p<0.05 levels of significance, the calculated mean difference 

between the male school experimental and control group; the male school 
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experimental and female school control group; the female school experimental and 

male school control group; and the female school experimental and control group 

students were (M.D=5.525*), (M.D=5.600*), (M.D=4.863*), and (M.D=4.938*) 

respectively, which is statistically significant at 0.05 levels of significance. 

Consequently, the null hypothesis H06 is rejected. Thus, the male school 

experimental group is found better than male school control group and female 

school control group students, female school experimental group is found better in 

performance than male and female schools control group students. However, for 

P>0.05, the mean difference between male and female schools experimental 

groups, male and female schools control groups is (0.663), and (0.075),  which is 

not significant. The null hypothesis H06 is therefore, accepted. Thus, the male and 

female schools experimental groups, and the male and female schools control 

group students are found same in their academic performance for “knowledge 

skill” over post-test comparison. 

Table 4.8.3 

Post-hoc Analysis for Post-test PAAT Comparison between Male and Female 

Schools Experimental and Control Groups over “Understanding Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental 

Male Control 4.063* 0.351 0.000 

Female Experimental 0.138 0.351 0.695 

Female Control 4.725* 0.351 0.000 

Male Control Female Control 0.663 0.351 0.060 

Female Experimental 
Male Control 3.925* 0.351 0.000 

Female Control 4.588* 0.351 0.000 

*. The mean difference is significant at the 0.05 level. 

 

 Table 4.8.3 gives details about Post-hoc analysis for post-test male and 

female comparison of experimental and control group students for “understanding 

skill” of academic achievement. For p<0.05, the mean difference between male 
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school experimental and control groups; male school experimental and female 

school control groups; female school experimental and male school control groups; 

and female school experimental and female control group students were 

(M.D=4.063*),  (M.D=4.725*), (M.D=3.925*) and (M.D=4.588*) respectively, 

which is statistically significant.  Consequently, the null hypothesis H06 is rejected. 

Thus, the male school experimental group is improved in performance to male 

school control group, and female school control group students. Female school 

experimental group is improved in performance to male school control group, and 

female school control group. Whilst, for p>0.05, the mean difference between the 

male and female schools experimental groups, and the male and female schools 

control groups was (0.138) and (0.663) respectively, which is statistically non-

significant. So, the null hypothesis H06 is therefore, accepted. Thus, the male and 

female schools experimental groups performed equally, and the male and female 

schools control groups performed equally after the treatment. 

Table 4.8.4 

Post-hoc Analysis for Post-test PAAT Comparison between Male and Female 

Schools Experimental and Control Groups over “Application Skill” 

 

 Table 4.8.4 shows Post-hoc analysis for post-test male and female 

comparison of the experimental and control group students over “application skill” 

of academic achievement. For p<0.05, the mean difference between male schools 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental Male Control 4.538* 0.323 0.000 

Female Experimental 0.863* 0.323 0.008 

Female Control 5.713* 0.323 0.000 

Male Control Female Control 1.175* 0.323 0.000 

Female Experimental Male Control 3.675* 0.323 0.000 

Female Control 4.850* 0.323 0.000 

*. The mean difference is significant at the 0.05 level. 
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experimental and control group; the male school experimental and female school 

control group; the male school experimental and female school control group; the 

male school control group and female school control group; the female school 

experimental and male school control group; and the female school experimental 

and female school control group students were: (M.D=4.538*), (M.D=0.863*), 

(M.D=5.713*), (M.D=1.175*), (M.D=3.675*), and (M.D=4.850*) respectively, 

which are statistically significant. The null hypothesis H06 is, therefore, rejected.  

 Thus, over post-test comparison: the male school experimental group was 

found better than male school control group students; the male school experimental 

group was found better than female school control group students; the male school 

control group was found better than female school control group students; the 

female school experimental group was found better than male school control group 

students; and the female school experimental group was found better than female 

school control group students in the application skill of academic achievement. 

Table 4.8.5 

Post-hoc Analysis for Post-test PAAT Comparison between Male and Female 

Schools Experimental and Control Groups over “Problem Solving Skill” 

  

 Table 4.8.5 shows the Post-hoc analysis for post-test male and female 

comparison of experimental and control group students over “problem solving 

skill” of academic achievement. For p<0.05, the mean difference between male 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p  

Male Experimental Male Control 5.125* 0.376 0.000 

Female Experimental 0.325 0.376 0.388 

Female Control 5.263* 0.376 0.000 

Male Control Female Control 0.138 0.376 0.715 

Female Experimental Male Control 4.800* 0.376 0.000 

Female Control 4.938* 0.376 0.000 

*. The mean difference is significant at the 0.05 level. 
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school experimental and male school control group; male school experimental and 

female school control group; female school experimental and male school control 

group; and female school experimental and female school control group students 

were: (M.D=5.125*), (M.D=5.263*), (M.D=4.800*), and (M.D=4.938*) 

respectively, which is statistically significant. The null hypothesis H06 is, therefore, 

rejected.  Thus, over post-test comparison male school experimental group was 

found significantly better than male school control group students; and female 

control group students. Female school experimental group did well than male 

school control group students, and female school control group students in 

“problem solving” skill of academic achievement in physics. Although, for P>0.05, 

the mean difference between male and female schools experimental groups, and 

male and female schools control group students is (0.325), and (0.138) 

respectively. This difference is statistically non-significant. The null hypothesis 

H06 is, therefore, accepted. Thus, over post-test PAAT comparison, the male and 

female schools experimental group students, and the male and female schools 

control group students were found alike in “problem solving skill” of academic 

achievement. 
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Table 4.8.6 

Post-hoc Analysis for Post-test PAAT Comparison between Male and Female 

Schools Experimental and Control Groups over “Observation Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental Male Control 5.913* 0.358 0.000 

Female Experimental 0.513 0.358 0.153 

Female Control 6.300* 0.358 0.000 

Male Control Female Control 0.388 0.358 0.280 

Female Experimental Male Control 5.400* 0.358 0.000 

Female Control 5.788* 0.358 0.000 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.8.6 shows the Post-hoc analysis for post-test male and female 

comparison of experimental and control group students over “observation skill” of 

academic achievement. For p<0.05, the mean difference between male schools 

experimental and control group students; male schools experimental and female 

schools control group students; female school experimental and male school 

control group students; and female schools experimental and control group 

students were: (M.D=5.913*), (M.D=6.300*), (M.D=5.400*), and (M.D=5.788*) 

respectively, which are statistically significant.  Consequently, the null hypothesis 

H06 is rejected. Thus, over post-test comparison, male school experimental group 

was found improved in performance than male school control group students and 

female school control group students. The female school experimental group was 

found successful than male school control group students, and female school 

control group students in “observation skill” of academic achievement. 

 Though, for p>0.05, the mean difference between male and female schools 

experimental groups, and  the male and female schools control groups was (0.513) 

and (0.388) respectively,  which is not significant. The null hypothesis H06 is, 

therefore, accepted. Thus, over post-test comparison, the male and female schools 
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experimental groups, the male and female schools control group students were 

found equal in performance over the observation skill of academic achievement. 

Table 4.8.7 

Post-hoc Analysis for Post-test PAAT Comparison between Male and Female 

Schools Experimental and Control Groups over “Reasoning Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental Male Control 5.000* 0.374 0.000 

Female Control 4.588* 0.374 0.000 

Female Experimental Male Experimental 0.013 0.374 0.973 

Male Control 5.013* 0.374 0.000 

Female Control 4.600* 0.374 0.000 

Female Control Male Control 0.413 0.374 0.271 

*. The mean difference is significant at the 0.05 level. 

 

 Table 4.8.7 displays the Post-hoc analysis for post-test male and female 

comparison of experimental and control group students over “reasoning skill” of 

academic achievement. For p<0.05, the mean difference between male school 

experimental and control group students; male school experimental and female 

school control group; female school experimental and male school control group; 

and female school experimental and control group students were: (M.D=5.00*), 

(M.D=4.588*), (M.D=5.013*), (M.D=4.600*) respectively, which is statistically 

significant at 0.05 level of significance. The null hypothesis H06 is, therefore, 

rejected.  Thus, over post-test comparison: the male school experimental group was 

noticed better than male school control group, and female school control group 

students. Female school experimental group was noticed better than male school 

control group, and the female school control group students in “reasoning skill” of 

academic achievement. 

However, for p>0.05, the mean difference between the female and male 

schools experimental group students; and the female and male schools control 
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group students is (0.013) and (0.413), which is not statistically significant. The null 

hypothesis H06 is, therefore, accepted. Thus, over post-test comparison: the female 

and male schools experimental groups students were found equal, and the female 

and male schools control groups students were also found equal in their 

performance over “reasoning skill” of academic achievement. 

Table 4.8.8 

ANOVA for Post-test PAAT Comparison between Public and Private Schools of the 

Experimental and Control Groups 

Learning skills 
Source of 

variation 

Sum of 

Squares 
df 

Mean 

Square 
F P 

Knowledge  Between Groups 2219.66 3 739.88 125.65 0.000 

Within Groups 1860.71 316 5.88 

Total 4080.37 319  

Understanding  Between Groups 1509.41 3 503.14 101.98 0.000 

Within Groups 1559.08 316 4.93 

Total 3068.49 319  

Application  Between Groups 1764.03 3 588.01 132.40 0.000 

Within Groups 1403.46 316 4.44 

Total 3167.49 319  

Problem Solving  Between Groups 2088.16 3 696.05 127.28 0.000 

Within Groups 1728.06 316 5.47 

Total 3816.22 319  

Observation  Between Groups 2741.86 3 913.95 176.80 0.000 

Within Groups 1633.53 316 5.17 

Total 4375.38 319  

Reasoning  Between Groups 1850.16 3 616.72 110.40 0.000 

 Within Groups 1765.23 316 5.59 

Total 3615.39 319  

Critical value of F(3,316) at 0.05 = 2.62 
 

 Table 4.8.8 shows ANOVA for post-test public and private schools 

comparison of experimental and control group students over learning skills of 

academic achievement. For p<0.05, the calculated values of F ratio for each factor 

of learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning) was (125.65), (101.98), (132.40), (127.28), (176.80), 

and (110.40) respectively, which was  greater than tabulated F value (2.62) at the 

0.05 level of significance.  So, the null hypothesis H07 that “there is no significant 
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difference in post-test learning skills of academic achievement of public and 

private school students taught Physics through ALM, and those taught through 

TTM of grade 9th at secondary school level” is, therefore, rejected. It is concluded 

that both of the groups did not score equally at post-test. To show which group of 

students is better in academic performance, consider the Post-hoc analysis in the 

below tables. 

Table 4.8.9 

Post-hoc Analysis for Post-test PAAT Comparison between Public and Private 

Schools Experimental and Control Group over “Knowledge Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Public Experimental Public Control  4.863* 0.384 0.000 

Private Control  4.738* 0.384 0.000 

Private Experimental  Public Experimental 0.863* 0.384 0.025 

Public Control  5.725* 0.384 0.000 

Private Control  5.600* 0.384 0.000 

Private Control Public Control 0.125 0.384 0.745 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.8.9 displays the Post-hoc analysis for post-test PAAT comparison 

of the public and private schools experimental and control group students over 

“knowledge skill” of academic achievement. For p<0.05, the mean difference 

between public schools experimental and control group students; public school 

experimental and private school control group; private school experimental and 

public school experimental group; private school experimental and public school 

control group; and private school experimental and control group students are 

(M.D=4.863*), (M.D=4.738*), (M.D=0.863*), (M.D=5.725*), and (M.D=5.600*) 

respectively, which are statistically significant. The null hypothesis H07 is, 

therefore, rejected.  Thus, over post-test comparison, public school experimental 

group students was noted better than public school control group students; public 
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school experimental group students were noticed better than private school control 

group students; private school experimental group was observed better than public 

school experimental group; private school experimental group was found better 

than public school control group; and private school experimental group students 

were found better than private school control group students in “knowledge skill” 

of academic achievement.  

 While, for p>0.05, the mean difference between the private and public 

schools control groups students is (0.125), which is statistically not significant. The 

null hypothesis H07 is therefore, accepted. Thus, over post-test comparison, the 

private and public schools control group students were found alike in their 

performance over the “knowledge skill” of academic achievement in Physics at the 

secondary school. 

Table 4.8.10 

Post-hoc Analysis for Post-test PAAT Comparison between Public and Private 

Schools Experimental and Control Groups over “Understanding Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p  

Public Experimental Public Control 4.688* 0.351 0.000 

Private Experimental 0.538 0.351 0.127 

Private Control 4.500* 0.351 0.000 

Private Experimental Public Experimental 0.538 0.351 0.127 

Public Control 4.150* 0.351 0.000 

Private Control 3.963* 0.351 0.000 

Private Control Public Control 0.188 0.351 0.594 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.8.10 displays the Post-hoc analysis for post-test PAAT comparison 

of the public and private schools experimental and control group students over 

“understanding skill” of academic achievement. For p<0.05, the mean difference 

between public school experimental and public school control group; public school 

experimental and private control group; private school experimental and public 
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school control group students; and private school experimental and control group 

students are (M.D=4.688*), (M.D=4.500*), (M.D=4.150*), and (M.D=3.963*) 

respectively, which are significant statistically. Consequently, the null hypothesis 

H07 is, therefore, rejected. Thus, over post-test comparison: public school 

experimental group was found better than public school control group, and private 

school control group. The private school experimental group was observed better 

in performance than public school control group, and private school control group 

students in “understanding skill” of academic achievement. 

 However, for p>0.05, the mean difference between the private and public 

schools experimental groups students, and the private and public schools control 

groups students is (0.538) and (0.188) respectively, which is statistically non-

significant. The null hypothesis H07 is, therefore, accepted. Thus, over post-test 

comparison: the public and private schools experimental group students, and the 

public and private schools control groups students were noticed equal in 

performance over the “understanding skill” of academic achievement. 

Table 4.8.11 

Post-hoc Analysis for Post-test PAAT Comparison between Public and Private 

Schools Experimental and Control Groups over “Application Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p  

Public Experimental Public Control 4.563* 0.333 0.000 

Private Control 4.738* 0.333 0.000 

Public Control Private Control 0.175 0.333 0.600 

Private Experimental Public Experimental 0.088 0.333 0.793 

Public Control 4.650* 0.333 0.000 

Private Control 4.825* 0.333 0.000 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.8.11 displays the Post-hoc analysis for post-test PAAT comparison 

of the public and private schools experimental and control group students over 
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“application skill” of academic achievement. For p<0.05, the mean difference 

between the public school experimental and control group, the public school 

experimental and private school control group, the private school experimental and 

public school control group, and the private school experimental and control group 

students are (M.D=4.563*), (M.D=4.738*), (M.D=4.650*), and (M.D=4.825*) 

respectively, which is significant statistically. The null hypothesis H07 is, therefore, 

rejected. Thus, over post-test comparison, the public school experimental group 

was noticed better than public school control group students, and private school 

control group. The private school experimental group students was observed better 

in performance than public school control group students, and private school 

control group students in “application skill” of academic achievement. 

 While, for p>0.05, the mean difference between the public and private 

schools control groups students, and the private and public schools experimental 

groups students is (0.175) and (0.088) respectively, which is statistically not 

significant. Consequently, the null hypothesis H07 is accepted. So, over post-test 

PAAT comparison: the public and private schools control group students were 

found equal, and the public and private schools experimental group students were 

noticed same in their academic performance over “application skill” at secondary 

school level. 
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Table 4.8.12 

Post-hoc Analysis for Post-test PAAT Comparison between Public and Private 

Schools Experimental and Control Groups over “Problem Solving Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p  

Public Experimental Public Control 4.213* 0.369 0.000 

Private Control 5.375* 0.369 0.000 

Public Control Private Control 1.163* 0.369 0.002 

Private Experimental Public Experimental 0.475 0.369 0.200 

Public Control 4.688* 0.369 0.000 

Private Control 5.850* 0.369 0.000 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.8.12 displays the Post-hoc analysis for post-test PAAT comparison 

of the public and private schools experimental and control group students over 

“problem solving skill” of academic achievement in physics. For p<0.05, the mean 

difference between the public school experimental and control group is 

(M.D=4.213*), the public school experimental and private control group students 

is (M.D=5.375*), the public school control group and private school control group 

is (M.D=1.163*), the private school experimental and public school control group 

is (M.D=4.688*), the private experimental and the private school control group is 

(M.D=5.850*) respectively. The differences are statistically significant. The null 

hypothesis H07 is, therefore, rejected. Thus, public school experimental was found 

better than public school control group and private control group students. The 

public school control group was noticed better than private school control group in 

academic performance. The private school experimental was improved in 

performance than public school experimental group and private school control 

group students in “problem solving skill” after the treatment. 

 Whereas for p>0.05, the mean difference between the private and public 

schools experimental group students is (0.475), which is not significant 
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statistically. The null hypothesis H07 is, therefore, accepted.  Thus, the private and 

public schools experimental group students were noted alike in academic 

performance over “problem solving skill” at the end of the treatment.  

Table 4.8.13 

Post-hoc Analysis for Post-test PAAT Comparison between Public and Private 

Schools Experimental and Control Groups over “Observation Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P  

Public Experimental Public Control  5.863* 0.359 0.000 

Private Control 5.625* 0.359 0.000 

Private Experimental Public Experimental 0.213 0.359 0.555 

Public Control 6.075* 0.359 0.000 

Private Control 5.838* 0.359 0.000 

Private Control  Public Control 0.237 0.359 0.509 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.8.13 shows the Post-hoc analysis for post-test PAAT comparison of 

the public and private schools experimental and control group students over 

“observation skill” of academic achievement. For p<0.05, the mean difference 

between the public school experimental and control group is (M.D=5.863*), the 

public school experimental and private control group is (M.D=5.625*), the private 

school experimental and the public school control group is (M.D=6.075*), the 

private experimental and control group is (M.D=5.838*) respectively, which is 

statistically significant. Consequently, the null hypothesis H07 is not supported.  

Thus, the public school experimental group was noticed better than the public 

school control group, and private school control group students. The private school 

experimental was observed better than the public school control group students and 

private school control group students in “observation skill at the post-test 

comparison.  



164 

 

 

 Even though p>0.05, the mean difference between the private and public 

schools experimental groups students, and the private and public schools control 

groups is (0.213) and (0.237) respectively, which is statistically not significant. 

The null hypothesis H07 is, therefore, supported. Thus, the experimental groups of 

the public and private schools, the control groups of the public and private schools 

were found equivalent in “observation skill” of academic performance at post-test 

comparison. 

Table 4.8.14  

Post-hoc Analysis for Post-test PAAT Comparison between Public and Private 

Schools Experimental and Control Group Students over “Reasoning Skill” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p  

Public Experimental Public Control 4.625* 0.374 0.000 

Private Control 4.563* 0.374 0.000 

Private Experimental Public Experimental 0.413 0.374 0.271 

Public Control 5.038* 0.374 0.000 

Private Control 4.975* 0.374 0.000 

Private Control Public Control 0.063 0.374 0.867 
*. The mean difference is significant at the 0.05 level. 

   

 Table 4.8.14 displays the post-hoc analysis for post-test PAAT comparison 

of the public and private schools experimental and control group students over 

“reasoning skill” of academic achievement. For p<0.05, the mean difference 

between the public school experimental and the public school control group is 

(M.D=4.625*), the public school experimental and the private school control group 

students is (M.D=4.563*), the private school experimental and the public school 

control group is (M.D=5.038*), and the private school experimental and control 

group is (M.D=4.975*) respectively, which is statistically significant. 

Consequently, the null hypothesis H07 is rejected. Thus, the public school 

experimental group was found better than the public school control group, public 

school experimental group was viewed better than the private school control group 
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students; private school experimental group was examined better than the public 

school control group students; and private school experimental group students was 

heeded better in performance than the private school control group students in 

“reasoning skill” after post-test comparison.  

 Although for p>0.05, the mean difference between the public and private 

schools experimental groups students, and the public and private schools control 

groups students is (0.413) and (0.063) respectively, which is statistically not 

significant. The null hypothesis H07 is, therefore, supported.  Thus, the 

experimental group students of the public and private schools, and the control 

group students of the public and private schools were viewed equivalent in 

performance for “reasoning skill” over post-test comparison. 
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4.9 The Effectiveness of ALM on Students Attitude towards Physics of 

Grade 9th (Objective No. 5) 

 

 The objective No. 5 is related to finds the effectiveness of ALM on the 

attitude of the students towards Physics. The change in attitude of students towards 

Physics was due to the conduction of post-test PAS on experimental and control 

group. Data were tabulated, analyzed, and interpreted. The details are given in the 

following tables: 

Table 4.9.1 

Post-test PAS Comparison between Public School Male Students of the 

Experimental and Control Groups 

PAS Factors Groups  N Mean S.D S.E.M t P 

Physics subject and 

its usefulness 
Experimental 40 33.50 5.16 0.82 

3.41 0.001 
Control 40 29.70 4.79 0.76 

Physics classwork 

and homework 
Experimental 40 31.55 5.34 0.85 

3.97 0.000 
Control 40 27.07 4.71 0.74 

Physics teacher Experimental 40 31.55 5.38 0.85 
3.05 0.003 

Control 40 28.25 4.24 0.67 

Physics contents and 

test 
Experimental 40 32.15 6.40 1.01 

3.20 0.002 
Control 40 28.27 4.22 0.67 

Physics laboratory 

work 
Experimental 40 31.22 5.23 0.83 

3.66 0.000 
Control 40 27.20 4.58 0.72 

The mean difference is significant at 0.05 levels 

 Table 4.9.1 shows post-test PAS comparison of public school male students 

experimental and control group over attitude towards physics. The calculated mean 

scores of experimental and control group over PAS (Physics subject and its 

usefulness, Physics classwork and homework, Physics teacher, physics contents 

and test, and Physics laboratory work) is (ME=33.50,  MC=29.70, p<0.05),  

(ME=31.55,  MC=27.07, p<0.05),  (ME=31.55, MC=28.25, p<0.05), (ME=32.15, 

MC=28.27, p<0.05), and (ME=31.22, MC=27.20, p<0.05) respectively, which shows 

that the differences between mean scores of experimental group and control group 

is significant. So, the null hypothesis H08 that “there is no significant difference in 
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post-test attitude towards Physics of public school male students taught Physics 

through ALM, and those taught through TTM of grade 9th at secondary school 

level”, is completely rejected. Therefore, over the post-test comparison public 

school male students’ experimental group was found positive than public school 

male students control group in their attitude towards Physics at the secondary 

school level. 

Table 4.9.2 

Post-test PAS Comparison between Private School Male Students of the 

Experimental and Control Groups 

PAS Factors Groups N Mean S.D S.E.M t P 

Physics subject and its 

usefulness 
Experimental 40 32.57 4.76 0.75 

2.23 0.029 
Control 40 30.17 4.86 0.77 

Physics classwork and 

homework 
Experimental 40 31.87 6.31 1.00 

3.32 0.001 
Control 40 27.65 4.98 0.79 

Physics teacher 
Experimental 40 32.12 6.51 1.03 

3.16 0.002 
Control 40 28.12 4.65 0.74 

Physics contents and 

test 
Experimental 40 31.75 6.02 0.95 

3.89 0.000 
Control 40 27.47 3.47 0.55 

Physics laboratory 

work 
Experimental 40 31.07 5.31 0.84 

3.35 0.001 
Control 40 27.32 4.68 0.74 

The mean difference is significant at 0.05 levels 

 

 Table 4.9.2 shows post-test PAS comparison of experimental and control 

group of private school male students over students’ attitude towards physics. The 

calculated mean scores of experimental and control group students over each factor 

of PAS (Physics subject and its usefulness, Physics classwork and homework, 

Physics teacher, physics contents and test, and Physics laboratory work) is 

(ME=32.57, MC=30.17, p<0.05), (ME=31.87, MC=27.65, p<0.05), (ME=32.12, 

MC=28.12, p<0.05), (ME=31.75, MC=27.47, p<0.05), and (ME =31.07, MC=27.32, 

p<0.05) respectively. This shows that the difference is statistically significant. So, 

the null hypothesis H09 that “there is no significant difference in post-test attitude 
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towards Physics of private school male students taught Physics through ALM, and 

those taught through TTM of grade 9th at secondary school level”, is completely 

rejected. Therefore, over the post-test comparison, private school male 

experimental group students was noticed more positive than private school male 

control group students in their attitude towards Physics at the secondary school 

level. 

Table 4.9.3 

Post-test PAS Comparison between Public School Female Students of the 

Experimental and Control Groups 

PAS Factors Groups N Mean S.D S.E.M t P 

Physics subject and 

its usefulness 
Experimental 40 33.15 3.819 0.603 

3.73 0.000 
Control 40 29.25 5.395 0.853 

Physics classwork 

and homework 
Experimental 40 31.05 5.601 0.885 

3.56 0.001 
Control 40 26.97 4.582 0.724 

Physics teacher Experimental 40 31.40 6.800 1.075 
2.54 0.013 

Control 40 27.97 5.146 0.813 

Physics contents and 

test 
Experimental 40 31.70 6.641 1.050 

3.24 0.002 
Control 40 27.42 5.047 0.798 

Physics laboratory 

work 
Experimental 40 31.00 5.068 0.801 

2.55 0.013 
Control 40 27.77 6.170 0.975 

The mean difference is significant at 0.05 levels 

 

 Table 4.9.3 displays post-test PAS comparison of experimental and control 

group of public school female students over attitude towards physics. The 

calculated mean scores of experimental and control group students over each factor 

of physics attitude scale (Physics subject and its usefulness, Physics subject and its 

usefulness, Physics classwork and homework, Physics teacher, physics contents 

and test, and Physics laboratory work) is (ME=33.15, MC=29.25 and p<0.05), 

(ME=31.05, MC=26.97 and p<0.05), (ME=31.40, MC=27.97 and p<0.05), 

(ME=31.70, MC=27.42 and p<0.05), and (ME=31.00,  MC=27.77 and p<0.05) 
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respectively. The entire table shows that there is a significant difference between 

the two groups. So, the hypothesis H010 that “there is no significant difference in 

post-test PAS of public school female students taught Physics through ALM, and 

those taught through TTM of grade 9th at secondary school level”, is totally 

rejected. Therefore, the public school female experimental group was observed 

more positive than public school female control group students in their attitude 

towards Physics over post-test comparison at the secondary school level. 

Table 4.9.4 

Post-test PAS Comparison between Private School Female Students of the 

Experimental and Control Groups 

PAS Factors Groups N Mean S.D S.E.M t P 

Physics subject and 

its usefulness 
Experimental 40 31.62 5.09 0.80 2.27 0.026 
Control 40 29.27 4.14 0.65 

Physics classwork 

and homework 
Experimental 40 31.02 7.11 1.12 3.05 0.003 
Control 40 27.00 4.38 0.69 

Physics teacher Experimental 40 33.15 6.74 1.06 3.57 0.001 
Control 40 28.52 4.68 0.74 

Physics contents and 

test 
Experimental 40 31.22 7.46 1.18 2.24 0.028 
Control 40 28.10 4.73 0.75 

Physics laboratory 

work 
Experimental 40 30.00 4.80 0.76 2.47 0.016 
Control 40 27.30 4.97 0.79 

The mean difference is significant at 0.05 levels 

 

 Table 4.9.4 illustrates the post-test PAS comparison of experimental and 

control groups of private school female students over attitude towards Physics. The 

calculated mean scores of experimental and control group for each factor of PAS 

(Physics subject and its usefulness, Physics subject and its usefulness, Physics 

classwork and homework, Physics teacher, physics contents and test, and Physics 

laboratory work) is (ME=31.62, MC=29.27, p<0.05),  (ME=31.02, MC=27.00, 

p<0.05), (ME=33.15, MC=28.52, p<0.05), (ME=31.22, MC=28.10, p<0.05), and 
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(ME=30.00, MC=27.30, p<0.05) respectively. The data show that the mean 

difference between the two groups is statistically significant. So, the null 

hypothesis H011 that “there is no significant difference in post-test attitude towards 

Physics of private school female students taught Physics through ALM, and those 

taught through TTM of grade 9th at the secondary school level”, is fully rejected. 

Therefore, over the post-test comparison, the private school female experimental 

group was found higher than private school female control group students in their 

attitude towards Physics at the secondary school level. 

Table 4.9.5 

Post-test PAS Comparison between Experimental and Control Groups 

PAS Factors Groups N Mean S.D S.E.M t P 

Physics subject and 

its usefulness 
Experimental 160 32.71 4.75 0.38 

5.84 0.000 
Control 160 29.60 4.79 0.38 

Physics classwork 

and homework 
Experimental 160 31.37 6.08 0.48 

6.95 0.000 
Control 160 27.17 4.63 0.37 

Physics teacher 
Experimental 160 32.05 6.36 0.50 

6.16 0.000 
Control 160 28.21 4.65 0.37 

Physics contents and 

test 
Experimental 160 31.70 6.59 0.52 

6.21 0.000 
Control 160 27.81 4.38 0.35 

Physics laboratory 

work 

Experimental 160 30.82 5.08 0.40 
6.02 0.000 

Control 160 27.40 5.09 0.40 

The mean difference is significant at 0.05 levels 

  

 Table 4.9.5 exhibits post-test PAS comparison of experimental and control 

group students over attitude towards physics. The calculated mean scores of 

experimental and control group for each factor on Physics attitude scale (Physics 

subject and its usefulness, Physics subject and its usefulness, Physics classwork 

and homework, Physics teacher, physics contents and test, and Physics laboratory 

work) is (ME=32.71, MC=29.60, p<0.05), (ME=31.37, MC=27.17, p<0.05), 

(ME=32.05, MC=28.21, p<0.05), (ME=31.70, MC=27.81, p<0.05), and (ME=30.82,  
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MC=27.40, p<0.05) respectively. The entire data reveal that the difference is 

significant. So, the null hypothesis H012 that “there is no significant difference in 

post-test attitude towards Physics of students taught Physics through ALM, and 

those taught through TTM of grade 9th at the secondary school level”, is 

completely rejected. Thus, the experimental group is found higher than the control 

group students in their attitude towards Physics at the completion of the treatment. 

4.10 The Effectiveness of ALM on Students Attitude towards Physics of 

Grade 9th over the Categories of Male/Female and  Public/Private 

(Objective No. 6) 

 

 The tables related to objectives No. 06 to examine the effectiveness of 

ALM on the attitude of students over the categories of male/female, and 

public/private after the conduction of PAS. The data were tabulated, analyzed, and 

interpreted. The detail of each table is shown below:  

Table 4.10.1 

ANOVA for the Post-test PAS Comparison between the Male and Female Schools 

of the Experimental and Control Groups 

PAS Factors 
Source of 

Variation 

Sum of 

Squares 
df 

Mean 

Square 
F P 

Physics subject and 

its usefulness 

Between Groups 810.14 3 270.05 11.87 0.000 

Within Groups 7190.05 316 22.75 

Total 8000.19 319  

Physics classwork 

and homework 

Between Groups 1435.05 3 478.35 16.30 0.000 

Within Groups 9272.75 316 29.34 

Total 10707.80 319  

Physics Teachers Between Groups 1185.93 3 395.31 12.66 0.000 

Within Groups 9864.03 316 31.22 

Total 11049.95 319  

Physics contents and 

test 

Between Groups 1219.03 3 406.34 12.89 0.000 

Within Groups 9958.93 316 31.52 

Total 11177.95 319  

Physics laboratory 

work 

Between Groups 958.38 3 319.46 12.30 0.000 

Within Groups 8207.58 316 25.97 

Total 9165.95 319  

Critical value of F(3,316) at 0.05 = 2.62  
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 Table 4.10.1 shows ANOVA for post-test PAS comparison of male and 

female schools experimental and control group students. For each factor of physics 

attitude scale (Physics subject and its usefulness, Physics classwork and 

homework, Physics teacher, physics contents and test, and physics laboratory 

work) having p<0.05, the calculated values of F ratio are greater than the tabulated 

F value (2.62). So, the null hypothesis H013 that “there is no significant difference 

in post-test attitude towards Physics of male and female school students taught 

Physics through ALM, and those taught through TTM of grade 9th at the secondary 

school level”, is rejected and concluded that both of the groups did not have same 

mean score. To show which group of students have better attitude towards physics, 

consider the post-hoc analysis given in the tables below: 

Table 4.10.2 

Post-hoc Analysis for Post-test PAS Comparison between Male and Female 

Schools Experimental and Control Groups over “Subject and its Usefulness” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental Male Control 3.100* 0.754 0.000 

Female Experimental 0.650 0.754 0.389 

Female Control 3.775* 0.754 0.000 

Male Control Female Control 0.675 0.754 0.371 

Female Experimental Male Control 2.450* 0.754 0.001 

Female Control 3.125* 0.754 0.000 

*. The mean difference is significant at the 0.05 level. 

   

 Table 4.10.2 gives details about the post-hoc analysis for post-test PAS 

comparison of male and female schools experimental and control group students 

over attitude towards the physics subject and its usefulness. For p<0.05, the mean 

difference between: male school experimental and male school control group; male 

school experimental and female school control group; female school experimental 

and male school control group; female school experimental and female control 



173 

 

 

group students is (M.D=3.100*), (M.D=3.775*), (M.D=2.450*), and 

(M.D=3.125*) respectively, which is statistically significant. The null hypothesis 

H013 is, therefore, rejected.  

 Thus, the male school experimental group was noticed higher than male 

school control group and female school control group students, the female school 

experimental group was higher than male school control group and female school 

control group students over post-test PAS comparison. Whereas, for p>0.05, the 

mean difference between male experimental and the female experimental groups, 

male control group and the female control group is (0.650), and (0.675) 

respectively, which is not significant. So, the null hypothesis H013 is, therefore, 

accepted. Thus, the male and female school experimental group students, the male 

and female schools control group students were found equal in “physics subject 

and its usefulness” over PAS after the treatment. 

Table 4.10.3  

Post-hoc Analysis for Post-test PAS Comparison between Male and Female 

Schools Experimental and Control Groups over “Physics Classwork and 

Homework” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental Male Control 4.350* 0.856 0.000 

Female Experimental 0.675 0.856 0.431 

Female Control 4.725* 0.856 0.000 

Male Control Female Control 0.375 0.856 0.662 

Female Experimental Male Control 3.675* 0.856 0.000 

Female Control 4.050* 0.856 0.000 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.10.3 explains the post-hoc analysis for post-test PAS comparison of 

the male and female schools experimental and control group students for “physics 

classwork and homework.” For p<0.05, the mean difference between: male school 

experimental and control group, male school experimental and female school 
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control group, female school experimental and male school control group, female 

school experimental and control group students is (M.D=4.350*), (M.D=4.725*), 

(M.D=3.675*), and (M.D=4.050*), which is statistically significant. Consequently, 

the null hypothesis H013 is not accepted. 

 Thus, the male school experimental group was boosted as compared to 

male school control group and female school control group students, female school 

experimental group was found higher than male school control group and female 

school control group students. Although, for p>0.05, the mean difference between 

male and female schools experimental groups, the male and female schools control 

group is (0.675), and (0.375) respectively, which is not significant statistically. The 

null hypothesis H013 is, therefore, accepted. Thus, over the post-test comparison, 

male and female schools experimental group students, the male and female schools 

control group students were found alike in their attitude towards “physics 

classwork and homework” at the end of the experiment. 

Table 4.10.4 

Post-hoc Analysis for Post-Test PAS Comparison between Male and Female 

Schools Experimental and Control Groups over “Physics Teacher” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental Male Control 3.650* 0.883 0.000 

Female Control 3.588* 0.883 0.000 

Female Experimental Male Experimental 0.438 0.883 0.621 

Male Control 4.088* 0.883 0.000 

Female Control 4.025* 0.883 0.000 

Female Control Male Control 0.063 0.883 0.944 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.10.4 illustrates the post hoc analysis for post-test comparison of the 

male and female schools experimental and control group students over attitude 

towards “physics teacher.” For p<0.05, the mean difference between: male school 
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experimental and control group; male school experimental and female school 

control group; female school experimental and male school control group; male 

school experimental and female school control group students is (M.D=3.650*), 

(M.D=3.588*), (M.D=4.088*), and (M.D=4.025*), which is statistically 

significant. The null hypothesis H013 is, therefore, rejected.  

 Thus, the male school experimental group was higher than male school 

control group and female school control group students, the female school 

experimental group students was found improved than male school control group 

students and female school control group students in their attitude towards physics 

teacher. Whilst, for p>0.05, the mean difference between: female and male schools 

experimental groups, female and male schools control group students is (0.438) 

and (0.063) respectively, which is statistically not significant. The null hypothesis 

H013 is, therefore, accepted. Thus, the female and male schools experimental group 

students, female and male schools control group students were found similar in 

their attitude towards physics teachers over post-test PAS comparison. 

Table 4.10.5 

Post-hoc Analysis for Post-test PAS Comparison between Male and Female 

Schools Experimental and Control Groups over “Physics Content and Test” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental Male Control 4.075* 0.888 0.000 

Female Experimental 0.488 0.888 0.583 

Female Control 4.188* 0.888 0.000 

Male Control Female Control 0.113 0.888 0.899 

Female Experimental Male Control 3.588* 0.888 0.000 

Female Control 3.700* 0.888 0.000 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.10.5 exhibits the post-hoc analysis for post-test PAS comparison of 

the male and female schools experimental and control groups students over 
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“physics content and test.” For p<0.05, the mean difference between male school 

experimental control group students; male school experimental and female school 

control group students; female school experimental and female control group; 

female school experimental and male school control group students is 

(M.D=4.075*), (M.D=4.188*), (M.D=3.588*), and (M.D=3.700*) respectively, 

which is statistically significant. The null hypothesis H013 is, therefore, rejected. 

Consequently, the male school experimental group was found better than male 

school control group and female school control group students, and the female 

school experimental group was noticed greater than female school control group 

and male schools control group students in their attitude towards physics. 

However, for p>0.05, the mean difference between male and female schools 

experimental group, and male and female schools control group students is (0.488) 

and (0.113) respectively, which is statistically non-significant. The null hypothesis 

H013 is, therefore, accepted. Consequently, the male and female schools 

experimental group students were fond same; the male and female schools control 

group students were found equal in their attitude towards “physics content and 

test” on PAS at the completion of the experiment. 
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Table 4.10.6 

Post-hoc Analysis for Post-test PAS Comparison between Male and Female 

Schools Experimental and Control Groups over “Physics Laboratory Work” 

  

 Table 4.10.6 demonstrates the post-hoc analysis for post-test PAS 

comparison of the male and female schools experimental and control group 

students over “physics laboratory work.” For p<0.05, the mean difference between: 

male school experimental and control group; male school experimental and female 

school control group; female school experimental group and male school control 

group; female school experimental and control group students is (M.D=3.888*), 

(M.D=3.613*), (M.D=3.238*), and (M.D=2.963*) respectively, which is 

significant. The null hypothesis H013 is, therefore, not supported.  

 Thus, the male school experimental was noted better than male and female 

schools control group students, female school experimental group was noticed 

better than male and female schools control group students. Whereas, for p>0.05, 

the mean difference (0. 650) and (0.275) between male and female schools 

experimental group, male and female schools control group is not significant.  The 

null hypothesis H013 is, therefore, accepted. Consequently, the male and female 

schools experimental group students were noticed alike, and the male and female 

schools control group students were found equivalent in their attitude towards 

“laboratory work” at the completion of experiment. 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Male Experimental Male Control 3.888* 0.806 0.000 

Female Experimental 0.650 0.806 0.420 

Female Control 3.613* 0.806 0.000 

Female Experimental Male Control 3.238* 0.806 0.000 

Female Control 2.963* 0.806 0.000 

Female Control Male Control 0.275 0.806 0.733 

*. The mean difference is significant at the 0.05 level. 
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Table 4.10.7 

ANOVA for the Post-test PAS Comparison between Public and Private Schools 

Experimental and Control Group Students 

PAS Factors 
Source of 

variation  

Sum of 

Squares 
df 

Mean 

Square 
F P 

Physics subject and 

its usefulness 

Between Groups 837.54 3 279.18 12.32 0.000 

Within Groups 7162.65 316 22.67 

Total 8000.19 319  

Physics classwork 

and homework 

Between Groups 1415.70 3 471.90 16.05 0.000 

Within Groups 9292.10 316 29.41 

Total 10707.80 319  

Physics teacher Between Groups 1233.98 3 411.33 13.24 0.000 

Within Groups 9815.98 316 31.06 

Total 11049.95 319  

Physics contents and 

test  

Between Groups 1216.83 3 405.61 12.87 0.000 

Within Groups 9961.13 316 31.52 

Total 11177.95 319  

Physics laboratory 

work 

Between Groups 952.90 3 317.63 12.22 0.000 

Within Groups 8213.05 316 25.99 

Total 9165.95 319  

Critical value of F(3,316) at 0.05 = 2.62  

 

 Table 4.10.7 displays ANOVA for post-test PAS comparison of the public 

and private schools experimental and control group students. For each factor of 

PAS (Physics subject and its usefulness, Physics classwork and homework, 

Physics teacher, Subject matter and test understanding, and Physics laboratory 

work) having p<0.05, the corresponding calculated values of F ratio were noticed 

greater than the tabulated F value (2.62).  Thus, the null hypothesis H014 that “there 

is no significant difference in post-test attitude towards Physics of public and 

private school students taught Physics through ALM, and those taught through 

TTM of grade 9th at the secondary school level”, is rejected. It concluded that both 

of the groups do not have same mean score at post-test PAS. To show which group 

of the students have better attitude towards physics, consider the Post-hoc analysis 

given in the following tables. 
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Table 4.10.8 

Post-hoc Analysis for the Post-Test PAS Comparison between Public and Private 

Schools Experimental and Control Groups over “Physics Subject and its 

Usefulness” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p  

Public Experimental Public Control 3.850* 0.753 0.000 

Private Experimental 1.225 0.753 0.105 

Private Control 3.600* 0.753 0.000 

Private Experimental Public Control 2.625* 0.753 0.001 

Private Control 2.375* 0.753 0.002 

Private Control Public Control 0.250 0.753 0.740 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.10.8 indicates the post-hoc analysis for post-test comparison of the 

public and private schools experimental and control group students over PAS for 

the factor “physics subject and its usefulness.” For p<0.05, the mean difference 

between: public school experimental and public school control group, public 

school experimental and private school control group, private school experimental 

group and public school control group, and private school experimental and control 

group students was (M.D=3.850*), (M.D=3.600*), (M.D=2.625*) and 

(M.D=2.375*) respectively, which is significant. The null hypothesis H014 is, 

therefore, rejected. Thus, the public school experimental group was found better 

than public and private schools control group students, and the private school 

experimental group students were found higher than public and private schools 

control group students in their attitude towards physics. 

 Though, for p>0.05, the calculated mean difference between public and the 

private school experimental group, private and public schools control group 

students is (1.225) and (0.250) respectively, which is not significant. The null 

hypothesis H014 is, therefore, accepted. Thus, the public and private schools 
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experimental groups; and the public and private schools control groups students 

were noted similar in their attitude towards the “physics subject and its usefulness” 

at the completion of the experiment. 

Table 4.10.9 

Post-hoc Analysis for the Post-test PAS Comparison between Public and Private 

Schools Experimental and Control Groups over “Physics Classwork and 

Homework” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p  

Public Experimental Public Control 4.275* 0.858 0.000 

Private Control 3.975* 0.858 0.000 

Private Experimental Public Experimental 0.150 0.858 0.861 

Public Control 4.425* 0.858 0.000 

Private Control 4.125* 0.858 0.000 

Private Control Public Control 0.300 0.858 0.727 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.10.9 shows the post-hoc analysis for post-test PAS comparison of 

the public and private schools experimental and control group students over factor 

“Physics classwork and homework.” For p<0.05, the calculated mean difference 

between: public school experimental and public school control group, public 

school experimental and private school control group, private school experimental 

and public school control group, private school experimental and private school 

control group were (M.D=4.425*), (M.D=4.125*), (M.D=4.275*), (M.D=3.975*) 

respectively, which is significant. The null hypothesis H014 is, therefore, rejected. 

Accordingly, the public school experimental group was found better than public 

and private schools control group students. Similarly, the private school 

experimental group was better than public and private schools control group 

students.  

 Although, for p>0.05, the calculated mean difference between public and 

private schools experimental groups, and the public and private schools control 
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groups is (0.150), and (0.300) respectively, which is not significant. The null 

hypothesis H014 is, therefore, accepted. Thus, the public and private schools 

experimental groups were found alike, and the public and private schools control 

groups were noted alike in their attitude towards “physics classwork and 

homework” at the end of the treatment. 

Table 4.10.10 

Post-hoc Analysis for Post-Test PAS Comparison between the Public and Private 

Schools Experimental and Control Groups over “Physics Teacher” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E P 

Public Experimental Public Control 3.363* 0.881 0.000 

Private Experimental 1.163 0.881 0.188 

Private Control 3.150* 0.881 0.000 

Public Control Private Control 0.213 0.881 0.810 

Private Experimental Public Control 4.525* 0.881 0.000 

Private Control 4.313* 0.881 0.000 

*. The mean difference is significant at the 0.05 level. 

 

 Table 4.10.10 indicates post-hoc analysis for post-test PAS comparison of 

the public and private schools experimental and control group students over 

“physics teacher.” For p<0.05, the calculated mean difference between: the public 

school experimental and public school control group, public school experimental 

and private school control group, private school experimental and public school 

control group, and private school experimental and private school control group 

students was (M.D=4.525*), (M.D=4.313*), (M.D=3.363*), and (M.D=3.150*) 

respectively, which is significant. The null hypothesis H014 is, therefore, rejected. 

Thus, the public school experimental group was noticed better than public school 

control group, and private school control group students, the private school 

experimental group was found better than public and private school control group 

students.  
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 While, for p>0.05, the calculated mean difference between public and the 

private schools experimental group, and public and private schools control group 

students was (1.163), and (0.213), which is statistically non-significant. The null 

hypothesis H014 is, therefore, accepted. Hence, over post-test comparison, 

experimental group students of public and private schools, and control group 

students of public and private schools were observed akin in their attitude towards 

“physics teacher” at the end of the experiment. 

Table 4.10.11 

Post-hoc Analysis for Post-test PAS Comparison between the Public and Private 

Schools Experimental and Control Groups over “Physics Content and Test” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p 

Public Experimental Public Control 4.075* 0.887 0.000 

Private Experimental 0.438 0.887 0.622 

Private Control 4.138* 0.887 0.000 

Public Control Private Control 0.063 0.887 0.944 

Private Experimental Public Control 3.638* 0.887 0.000 

Private Control 3.700* 0.887 0.000 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.10.11 shows Post-hoc analysis for post-test PAS comparison of the 

public and private schools experimental and control group students over PAS for 

factor of physics content and test.  For p<0.05, the calculated mean difference 

between: the public school experimental and control group, the public school 

experimental and private school control group, the private school experimental and 

public school control, the private school experimental and public school control; 

and the private school experimental and the private school control group was 

(M.D=4.070*), (M.D=4.138*), (M.D=3.638*), and (M.D=3.700*) respectively, 

which is significant. So, the null hypothesis H014 is rejected. Thus, the public 

school experimental group was noticed higher than public and private schools 
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control group, the private school experimental group was found higher than public 

school control group, and the private school experimental group were found better 

than private school control group over “subject matter and test” at the completion 

of the experiment.  

While, for p>0.05, the mean difference between public and private schools 

experimental groups; and public and private schools control groups is (0.438) and 

(0.063) respectively, which is statistically non-significant. The null hypothesis H014 

is, therefore, accepted. Thus, the  public and private schools experimental groups 

were observed alike, and the public and private schools control groups were noted 

alike in their attitude towards “physics content and test” on PAS at the completion 

of the experiment.  

Table 4.10.12 

Post-hoc Analysis for Post-test PAS Comparison between the Public and Private 

Schools Experimental and Control Groups over “Physics Laboratory Work” 

(I) Students Groups (J) Students Groups M.D (I-J) S.E p  

Public Experimental 

 

Public Control 3.625* 0.806 0.000 

Private Experimental 0.575 0.806 0.476 

Private Control 3.800* 0.806 0.000 

Public Control Private Control 0.175 0.806 0.828 

Private Experimental Public Control 3.050* 0.806 0.000 

Private Control 3.225* 0.806 0.000 

*. The mean difference is significant at the 0.05 level. 

  

 Table 4.10.12 simplifies the Post-hoc analysis for post-test PAS 

comparison of the public and private schools experimental and control group 

students over the factor “physics laboratory work.” For p<0.05, the calculated 

mean difference between public school experimental group and public school 

control group, public school experimental group and private school control group, 

private school experimental group and public school control group, private school 
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experimental group and private school control group was (M.D=3.625*),  

(M.D=3.800*), (M.D=3.050*), and  (M.D=3.225*) respectively, which is 

statistically significant. So the null hypothesis H014 is rejected. Thus, the public 

school experimental group students were found better than public and private 

schools control group students, and the private school experimental group students 

were improved than public and private schools control group students in their 

attitude towards physics. 

 However, for p>0.05, the mean difference between: the public and private 

schools experimental groups, and the public and private schools control groups is 

(0.575) and (0.175) respectively, which is not significant statistically. The null 

hypothesis H014 is, therefore, accepted. Thus, the experimental group students of 

public and private schools were observed alike, and control group students of 

public and private schools were alike in their attitude towards “physics laboratory 

work” at the completion of the experiment. 
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4.11  DISCUSSION 

 This section makes a discussion about the findings of the current research 

in the light of previous studies conducted. Firstly, the results of survey type 

research (stage-I) has been discussed, and secondly, the results of active learning 

methods have been discussed in the light of the previous researches conducted in 

this context.  

4.11.1 Discussions based on the results of the survey research design 

(Stage-I) 

 

In this section, the discussion has been made on the results using the hypotheses 

01, and 02 of the survey research. 

01. Hypothesis “The teachers and students face difficulties in the teaching and 

learning of Physics contents and practical of grade 9th at secondary schools 

level.” 

 The perceptions of 400 students of grade 10th were sorted out about the 

grade 9th physics contents (chapters) taught or not taught. Majority (85%) of the 

students perceived about content taught (Yes) while, 15% students were of the 

opposite views (No).  Further, about the nature of the contents (chapters) difficult 

or easy. Furthermore, nearly 48% students perceived that the contents were 

difficult, while 52% students’ perceptions were in favor of contents easiness. This 

means that the teacher teaches a maximum course of physics to the students. The 

perceptions of 20 Physics teachers were sorted out about the nature of the content 

(chapters). About 34% was the contents difficulty level, while 66% teachers 

perceived that the contents of physics were not difficult (easy). In the light of these 

evidences, from both Physics students and teachers, the contents of chapters: 

turning effect of force, properties of matter, thermal properties of matter, and 

transfer of heat of grade 9th Physics were declared as the most difficult chapters.   
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 The perceptions of 400 students of grade 10th were sorted out about the 

grade 9th physics practicals performed or not (Yes or No). About 73% students 

perceived that practicals were performed, while 27% students perceived that the 

practicals work were not performed. The responses about nature of the practicals 

(difficult or easy) were also sorted out from these students. 53% of the practicals 

were declared as difficult (practical difficulty level) while, 47% students perceived 

about the easiness of the practicals. Additionally, the perceptions of 20 physics 

teachers were sorted out about the nature of practicals (difficult or easy). In this 

respect, 44% teachers perceived that the practicals were difficult, while 56% 

teachers perceived about the grade 9th Physics practicals were easy. 

 Collectively, both the science students and teachers faced almost the same 

difficulties (see tables 4.1.1, 4.1.2, 4.1.3, 4.1.4) for the same experiments: to 

measure the area of cross-section by measuring diameter of a solid cylinder with 

Vernier Callipers, to measure the thickness of a metal strip or wire by using a 

Screw Gauge, to investigate the relationship between force of limiting friction and 

normal reaction to find the co-efficient of sliding friction between a wooden block 

and horizontal surface, to determine resultant of two forces graphically by using 

Gravesend’s apparatus, to find the density of a body heavier than water using 

Archimedes principles, to find the specific heat by method of mixture using the 

polystyrene cups, and to measure the specific latent heat of fusion of ice) of 

Physics grade 9th at the secondary school level. So, the findings about difficult 

contents/chapters, and difficult experiments, support the alternate hypothesis No. 

01, that “The teachers and students face difficulties in the teaching and learning of 

Physics chapters/contents and practical work of grade 9th at the secondary school 

level.” The existence of these outcomes may be due to some reasons: untrained 
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teachers, no arrangement of refresher courses in physics, the workload of the 

teachers, lengthy syllabus, and teaching through old method of teaching. Further, 

lack of students’ interest in physics, low ability of the students, workload of the 

students at home and in school, and nonexistence of proper guidance and 

counseling might be some reasons. 

02. Hypothesis “There are teachers and resources related factors that undermine 

the teaching-learning process in Physics subject of grade 9th at the secondary 

school level.”  

 The mean perceptions of the physics teachers about the undermining 

factors is 51% (see table 4.2.1). The following factors are declared as undermining 

factors because these got mean percentage equal to 51% or above: physics teacher 

does not use A.V. Aids during instructions; physics teacher is overloaded in terms 

of work; physics teacher is with inadequate experience; the teacher has less 

understanding of the Physics course; teacher mostly uses chalk and talk method of 

teaching; physics classroom is overcrowded; there is no independent Physics 

laboratory; the physics equipments are not enough for more than a single students 

group; there is unavailability of Physics classrooms in the school; furniture 

available is not sufficient for the flexible seating arrangement of the students; and 

physics related books and literature are not available in the library. These findings 

are in accordance with the findings of the studies (Thair & Treagust, 1999; Millar, 

2004; Halai, 2008; Ranade, 2008; Asikainen & Hirvonen, 2010; Nivalainen et al., 

2010; Banu, 2011), and partially support the hypothesis No. 2 that “There are 

teachers and resources related factors that undermine the teaching-learning process 

in Physics subject of grade 9th at the secondary school level.” Lords (2006) also 

talked about some of these findings. Further, these results also concordat with the 
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findings of Chisman (1984), Woolnough (1991), Rehman (2003), Sadiq (2003), 

Memon (2007), Mehmood (2007), Ishak and Mohamed (2008), Kasanda (2008), 

Rajib (2013), Ibeh et al (2013) and Cuseo (n,d). 

4.11.2 Discussions based on the results of the experimental study 

design (Stage-II) 

 

 A wide range of studies have been done on the usefulness of the active 

learning method for pupils learning in physics and in science over the past two 

decades. A plethora of evidence supported the concept that active learning works 

effectually almost in all disciplines. According to Dori and Belcher (2005), greater 

theoretical understanding is attained by the students imparted through active 

learning method in comparison to the students who learnt the same courses 

imparted through conventional methods of teaching. Below discussions are based 

on some previous researches carried out on the active learning in the subject of 

physics particularly and in the science subjects generally. 

Hypothesis H01: “There is no significant difference in post-test learning skills of 

academic achievement of public school male students taught Physics through ALM, 

and those taught through TTM of grade 9th at the secondary school level.” 

 After the post-test PAAT comparison, the difference between the public 

school male students experimental and control group in learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) having 

p<0.05 is significant. Hence, the null hypothesis H01 is completely rejected. The 

mean scores (13.57, 13.15, 13.10, 12.15, 11.70, and 9.82) of the experimental 

group were found greater than the corresponding mean scores (8.12, 9.02, 8.82, 

7.62, 5.85, and 4.57) of the control group students (Table 4.7.1). Thus, the 

experimental group taught through ALM was found better than the control group 

taught trough TTM over academic achievement in Physics of grade 9th at the end 
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of the experiment. These results corroborate with the findings of the studies 

conducted nationally (Zaman, 1996; Soomro et al., 2010; Hussain et al., 2011b; 

Hussain, Azeem & Shakoor, 2011; Hussain, 2011; Khan et al., 2012; Safdar, 2013; 

Hussain & Akhtar, 2013;  Hussain et al., 2014; Zaman et al., 2015; Tabassum, 

2015; Hussain & Shah, 2015). These findings are also consistent with studies 

conducted internationally (Morgan, 1985; Eryilmaz, 2004; Erdemir, 2009; Adeoye, 

2010; Musasia et al., 2012; Uside et al., 2013; Selcuk et al., 2013; Wambugu, 

Changeiywo & Ndiritu, 2013; Ojediran et al., 2014). 

Hypothesis H02: “There is no significant difference in post-test learning skills of 

academic achievement of private school male students taught Physics through the 

ALM, and those taught through TTM of grade 9th at secondary school level.” 

 After the post-test PAAT comparison of the experimental and control group 

having p<0.05, the difference is significant for each factor of learning skill 

(knowledge, understanding, application, problem solving, observation, and 

reasoning). So, the null hypothesis H02 is completely rejected. The mean score 

(14.50, 13.05, 12.95, 12.88, 12.38, and 10.25) of the experimental group is greater 

than the corresponding mean score (8.12, 9.05, 8.15, 7.15, 6.40, and 5.50) of the 

control group. Thus, the private school male experimental group taught physics 

through ALM showed improvement as compared to their respective control group 

taught through TTM in learning physics of grade 9th at the completion of the 

experiment (Table 4.7.2). These conclusions are advocated by the results of 

Morgan (1985), Zaman (1996), Eryilmaz (2004), Erdemir (2009), Adeoye (2010), 

Soomro et al. (2010), Hussain et al (2011b), Hussain, Azeem and Shakoor (2011), 

Hussain (2011), Khan et al. (2012), Musasia et al. (2012), Safdar (2013), Uside et 

al. (2013), Selcuk et al. (2013); Wambugu, Changeiywo and Ndiritu (2013), Hussain 
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and Akhtar (2013), Ojediran et al. (2014), Hussain et al. (2014), Zaman et al. (2015),  

Tabassum (2015), and Hussain and Shah (2015). 

Hypothesis H03: “There is no significant difference in post-test learning skills of 

academic achievement of public school female students taught Physics through the 

ALM, and those taught through TTM of grade 9th at secondary school level.” 

 After post-test PAAT comparison of the experimental and control group 

having p<0.05, the difference between the two groups is substantial for each factor 

of learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning). So, the null hypothesis H03 is completely rejected. 

Further, for each factor of learning skill, the mean score (12.97, 13.45, 12.00, 

12.00, 11.60, and 9.85) of the experimental group is greater than the corresponding 

mean score (8.70, 8.20, 7.15, 8.17, 5.78, and 5.85) of the control group students. 

Accordingly, the public school female experimental group taught physics through 

ALM is found better than the control group students taught through TTM at the 

end of the experiment (Table 4.7.3). These results confirm with the outcomes of 

Morgan (1985), Zaman (1996), Eryilmaz (2004), Erdemir (2009), Adeoye (2010), 

Soomro et al. (2010), Hussain et al (2011b),  Hussain, Azeem and Shakoor (2011), 

Hussain (2011), Khan et al. (2012), Musasia et al. (2012), Safdar (2013), and 

Ojediran et al. (2014). Further, these findings are also in line with the findings of 

Uside et al. (2013), Selcuk et al. (2013), Wambugu, Changeiywo and Ndiritu, 

(2013), Hussain and Akhtar (2013), Hussain et al (2014), Zaman et al. (2015), 

Tabassum (2015), and Hussain and Shah (2015). 

Hypothesis H04: “There is no significant difference in post-test learning skills of 

academic achievement of private school female students taught Physics through the 

ALM, and those taught through TTM of grade 9th at secondary school level.” 
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  After the post-test PAAT comparison of the experimental and control group 

having p<0.05, the difference is significant for each factor of learning skill 

(knowledge, understanding, application, problem solving, observation, and 

reasoning). So, our null hypothesis H04 is, therefore, completely rejected. For each 

factor of leaning skills, the mean score (13.78, 12.48, 12.33, 12.30, 11.40, and 

10.25) of the experimental group is greater than the corresponding mean score 

(8.18, 8.55, 7.48, 6.33, 5.70, and 5.05) of the control group. Thus, the private 

school female students experimental group taught physics through ALM were 

found better than their respective control group students taught through TTM over 

academic performance grade 9th physics at the end of the experiment (Table 4.7.4). 

These findings match with the findings of Morgan (1985), Zaman (1996), Eryilmaz 

(2004), Erdemir (2009), Adeoye (2010), Soomro et al. (2010), Hussain et al 

(2011b), Hussain, Azeem and Shakoor (2011), Hussain (2011), Khan et al. (2012), 

Musasia et al. (2012), Safdar (2013), Uside et al. (2013), Selcuk et al. (2013); 

Wambugu, Changeiywo and Ndiritu (2013), Hussain and Akhtar (2013), Ojediran 

et al. (2014),  Hussain et al. (2014), Zaman et al. (2015),  Tabassum (2015), 

Hussain and Shah (2015). 

Hypothesis H05: “There is no significant difference in post-test learning skills of 

academic achievement of students taught Physics through the ALM, and those 

taught through TTM of grade 9th at secondary school level.” 

 Since p<0.05, so the difference between the experimental and control group 

is significant over each factor of learning skills (knowledge, understanding, 

application, problem solving, observation, and reasoning). The null hypothesis H05 

is rejected completely. Moreover, the mean score (13.71, 13.03, 12.59, 12.35, 

11.78, and 10.04) of the experimental group for each factor of learning skill  is 
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greater than the mean score (8.47, 8.71, 7.90, 7.32, 5.93, and 5.24) of the control 

group  students (Table 4.7.5). So, the experimental group taught physics through 

ALM was noticed better than the control group taught through TTM over academic 

achievement in physics of grade 9th at secondary school level. These results 

corroborate with the findings of the studies (Morgan, 1985; Zaman, 1996; 

Eryilmaz, 2004; Erdemir, 2009; Adeoye, 2010; Soomro et al., 2010; Hussain, et 

al., 2011b; Hussain, Azeem & Shakoor, 2011; Hussain, 2011; Khan et al., 2012; 

Musasia et al., 2012; 2012; Safdar, 2013; Ojediran et al., 2014). Further, these 

findings also concordat with the studies of Uside et al. (2013), Selcuk et al. (2013), 

Wambugu, Changeiywo and Ndiritu (2013), Hussain and Akhtar (2013), Hussain 

et al. (2014), Zaman et al. (2015), Tabassum (2015), and Hussain and Shah (2015). 

Hypothesis H06: “There is no significant difference in post-test learning skills of 

academic achievement of male and female school students taught Physics through 

the ALM, and those taught through TTM of grade 9th at secondary school level.” 

 Post-hoc analysis for post-test comparison of male school experimental 

and female school control group indicated that for p<0.05 and for each factor of 

learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning), the corresponding mean difference between the male 

school experimental and female school control group is (5.600*), (4.725*), 

(5.713*), (5.263*), (6.300*), and (4.588*) respectively, which is significant. So 

the null hypothesis H06 is rejected.  Hence, the male experimental group students 

taught Physics through ALM performed better than the female school control 

group students taught through TTM. This result support the finding of Adeoye 

(2010). Similarly, for p<0.05, the female school experimental group performed 

better than male school control group, the male and female school experimental 
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group was found successful than the male and female school control group. 

Further, the male and female school experimental groups were equal in 

performance, the male and female school control groups performed similar. 

However, for “application skill”, the male school experimental group did better 

than female school experimental group. These results corroborate with the study of 

(Hussain, 2011) and the male school control group did better than female school 

control group students. This superiority in performance of the male experimental 

group students may be due to their previous background knowledge, or it may be 

due to their hard work at home. Further, female students inferiority in the 

application skill, may be due to their busy scheduled at home. 

Hypothesis H07: “There is no significant difference in post-test learning skills of 

academic achievement of public and private school students taught Physics through 

the ALM, and those taught through TTM of grade 9th at secondary school level.” 

 Post-hoc analysis for post-test comparison of public and private school 

students indicated that: for p<0.05 and for each factor of learning skills 

(knowledge, understanding, application, problem solving, observation, and 

reasoning) the corresponding value of the mean difference between the public 

school experimental and the private school control group is (4.738*), (4.500*), 

(4.738*), (5.375*), (5.625*), and (4.563*), which is significant. So the null 

hypothesis H07 is rejected. Hence, public school experimental group taught Physics 

through ALM performed better in academic achievement than private school 

control group taught through traditional teaching method (TTM) of grade 9th at 

secondary school level. Similarly, the  private school experimental group was 

found better than public school control group. Further, the public school 

experimental group did well than the public school control group, the private 
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school experimental group achieved better than the private control group. 

Furthermore, the public and private schools experiment group was found alike in 

performance. In the knowledge skill, the public school experimental group was 

found better than the private school experimental group. This supremacy may be 

due to hard work, extra coaching in the form of tuitions or low workload at home. 

Moreover,  the public and private school control groups akin in their performance. 

But for the problem solving skill, the private school control group was found 

improved than the public school control group. This improvement may be as 

results of hard work and extra coaching at home or due to easy scheduled at home. 

Hypotheses H08: “There is no significant difference in post-test attitude towards 

Physics of public school male students taught Physics through the ALM, and those 

taught through TTM of grade 9th at the secondary school level.” 

 After the post-test comparison on PAS scale for p<0.05, the difference 

between the experimental and control group over attitude towards Physics is 

statistically significant. So, the hypothesis H08 is completely rejected. For each 

factor of PAS (Physics subject and its usefulness, Physics subject and its 

usefulness, Physics classwork and homework, Physics teacher, physics contents 

and test, and Physics laboratory work), the mean score of the experimental group 

(33.50, 31.55, 31.55, 32.15, and 31.22) is greater the mean score of the control 

group (29.70, 27.07, 28.25, 28.27, and 27.20). Therefore, the public school male 

experimental group was found more positive to the control group students in their 

attitude towards Physics at secondary school level (Table 4.9.1). These findings  

corroborate with the findings of the studies (Erdemir, 2009;  Akinbobola, 2009; 

Alebiosu & Michael, 2011; Musasia et al., 2012; Marusic & Slisko, 2012; Uside et 
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al., 2013; Safdar & Shah, 2014;  Hussain et al., 2014). Whilst, the outcomes of the 

research contrite with findings of the studies (Eryilmaz, 2004; Selçuk et al., 2011). 

Hypothesis H09:  There is no significant difference in post-test attitude towards 

Physics of private school male students taught Physics through the ALM, and those 

taught through TTM of grade 9th at the secondary school level. 

 After the post-test evaluation on PAS scale for p<0.05, the difference 

between the experimental and control group over attitude towards Physics is 

statistically significant. So, the hypothesis H09 is completely rejected. Further, for 

each factor of PAS (Physics subject and its usefulness, Physics subject and its 

usefulness, Physics classwork and homework, Physics teacher, physics contents 

and test, and Physics laboratory work), the mean score of experimental group 

(32.57, 31.87, 32.12, 31.75, and 31.07) is higher than the corresponding mean 

score of the control group students (30.17, 27.65, 28.12, 27.47 and 27.32). 

Consequently, the private school male experimental group was found positive than 

the private school male control group students in their attitude towards Physics at 

secondary school level (Table 4.9.2). These consequences are in agreement with 

the studies of the Erdemir (2009), Akinbobola (2009), Alebiosu and Michael 

(2011), Musasia et al. (2012), Marusic and Slisko (2012), Uside et al.(2013), 

Hussain et al. (2014), and Safdar and Shah (2014). However, the results of the 

study do not concord with the studies of Eryilmaz, (2004) and Selçuk et al. (2011). 

Hypothesis H010: “There is no significant difference in post-test attitude towards 

Physics of public school female students taught Physics through the ALM, and those 

taught through TTM of grade 9th at secondary school level.” 

 After the post-test assessment on PAS scale for p<0.05, the difference 

between the experimental and control group over attitude towards Physics is 
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significant. So, the hypothesis H010 is completely rejected. Further, for each factor 

of PAS (Physics subject and its usefulness, Physics subject and its usefulness, 

Physics classwork and homework, Physics teacher, physics contents and test, and 

Physics laboratory work), the mean score of the experimental group (33.15, 31.05, 

31.40, 31.70, and 31.00) is higher than the corresponding mean score of the control 

group students (29.25, 26.97, 27.97, 27.42, and 27.77). Therefore, public school 

female experimental group was found better than the control group students in 

their attitude towards Physics at secondary school level (Table 4.9.3). These 

outcomes are in agreement with the studies (Erdemir, 2009; Akinbobola, 2009; 

Alebiosu & Michael, 2011; Musasia et al., 2012; Marusic & Slisko, 2012; Uside et 

al., 2013; Hussain et al., 2014; and Safdar & Shah, 2014). However, these results 

contrite with the findings of the studies of Eryilmaz (2004) and Selçuk et al. 

(2011). 

Hypothesis H011: There is no significant difference in post-test attitude towards 

Physics of private school female students taught Physics through the ALM, and 

those taught through TTM of grade 9th at secondary school level. 

 After the post-test comparison on PAS scale for p<0.05, the difference 

between the experimental and control group over attitude towards Physics is 

significant. So, the hypothesis H011 is completely rejected. Further, for each factor 

of PAS (Physics subject and its usefulness, Physics subject and its usefulness, 

Physics classwork and homework, Physics teacher, physics contents and test, and 

Physics laboratory work), the mean score (31.62, 31.02, 33.15, 31.22, and 30.00) 

of the experimental group is greater than the corresponding mean score (29.27, 

27.00, 28.52, 28.10, and 27.30) of the control group students. Therefore, the 

experimental group (private school female students) was found more positive than 
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the control group in their attitude towards Physics at secondary school level (Table 

4.9.4). These outcomes are in accord with the studies of the Erdemir, (2009), 

Akinbobola (2009), Alebiosu and Michael (2011), Musasia et al.(2012), Marusic 

and Slisko (2012), Uside et al.(2013), Hussain et al. (2014), and Safdar and Shah 

(2014). However, the results of the study do not concord with the studies of 

Eryilmaz, (2004) and Selçuk et al. (2011). 

Hypothesis H012: “There is no significant difference in post-test attitude towards 

Physics of students taught Physics through the ALM, and those taught through TTM 

of grade 9th at secondary school level.” 

 After the post-test comparison on PAS scale for p<0.05, the difference 

between the experimental and control group is significant statistically. So, the 

hypothesis H012 is completely rejected. Further, for each factor of PAS (Physics 

subject and its usefulness, Physics subject and its usefulness, Physics classwork 

and homework, Physics teacher, physics contents and test, and Physics laboratory 

work), the mean score of the experimental group (32.71, 31.37, 32.05, 31.70, and 

30.82) is higher than the mean score of the control group (29.60, 27.17, 28.21, 

27.81, and 27.40). Therefore, the learners’ of the experimental group were found 

more favorable than the control group in their attitude towards Physics of grade 9th 

(Table 4.9.5). These consequences are in complete agreement with the studies 

(Erdemir, 2009;  Akinbobola, 2009; Alebiosu & Michael, 2011; Musasia et al., 

2012; Marusic & Slisko, 2012; Uside et al., 2013; Hussain et al, 2014; and Safdar 

& Shah, 2014). However, the results of the study do not concordat with the 

findings of the studies (Eryilmaz, 2004; Selçuk et al., 2011). 
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Hypothesis H013: “There is no significant difference in post-test attitude towards 

Physics of male and female school students taught Physics through the ALM, and 

those taught through TTM of grade 9th at the secondary school level.” 

 Post-hoc analysis for post-test comparison of male school experimental and 

female school control group indicates that for p<0.05 and for each factor of 

learning (knowledge, understanding, application, problem solving, observation, 

and reasoning), the corresponding mean difference between male school 

experimental and female school control group is (3.775*), (4.725*), (3.588*), 

(4.188*), and (3.613*) respectively, which is significant. So, the null hypothesis 

H013 has been rejected. Hence, the male school experimental group taught physics 

through the ALM performed higher in attitude towards physics than female school 

control group taught through TTM. These results are in line with the outcomes of 

Hussain et al (2014) and contrite with the study of Akinbobola (2009). Similarly, 

the female school experimental group was found better than the male school 

control group. Further, male school experimental group was significantly effective 

than the control group, and the learners of the female school experimental group 

were also meaningfully better than the control group. These outcomes corroborate 

with the findings of Marusic and Slisko (2012) and with the outcomes of Musasia 

et al. (2012)) over female school experimental and control group. Furthermore, for 

p>0.05, the male and female school experimental groups taught physics through 

ALM were found equal. Male and female school control groups taught through 

TTM were also alike in their attitude towards physics. This may be due to the fact 

that they have same previous background knowledge. 
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Hypothesis H014: “There is no significant difference in post-test attitude towards 

Physics of public and private school students taught Physics through the ALM, and 

those taught through TTM of grade 9th at the secondary school level.” 

 Post-hoc analysis for post-test comparison of public and private schools 

students recognized that for each factor of attitude towards Physics (subject and its 

usefulness, classwork and homework, teacher, content and test, and laboratory 

work) having p<0.05, the corresponding mean difference between the public 

school experimental and the private school control group is (3.600*), (3.975*), 

(3.150*), (4.138*), and (3.800*), which is significant. So, the null hypothesis H014 

has been rejected. Hence, the public school experimental group taught physics 

through ALM performed better in their attitude towards physics than private school 

control group taught through TTM. Further, the private school experimental group 

was found more positive than the public school control group. Furthermore, for 

p<0.05, the public school experimental group was found improved than the public 

school control group and also the private school experimental group was found 

better than the private school control group. However, for p>0.05, the null 

hypothesis H014 is accepted. The public and private school experimental groups 

were alike; the public and private school control groups were also alike in their 

attitude towards physics. These similarities may be due to their previous similar 

learning atmosphere and home environment. 
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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 from this research titled “the effectiveness of active learning 

method on students learning in Physics at the secondary school level.” First 

summary is given followed by findings of the study. Conclusions were drawn on 

the basis of findings. Finally, recommendations and future implications have been 

developed in the light of the conclusions. 

5.1  Summary 

 The focus of this research was to examine the effectiveness of the ALM on 

students learning in Physics (academic achievement and attitude towards physics) 

at the secondary school level. Objectives of the study were: 1) to identify the 

difficult contents/chapters and experiments in physics subject of grade 9th; 2) to 

identify various factors undermining the teaching-learning process in physics 

subject of grade 9th; 3) to find the effectiveness of ALM on students’ academic 

achievement in physics of grade 9th; 4) to find the effectiveness of ALM on 

students’ academic achievement in physics of grade 9th over the categories of 

male/female and public/private; 5) to examine the effectiveness of ALM on 

students’ attitude towards Physics of grade 9th; and 6) to examine the effectiveness 

of ALM on students’ attitude towards physics of grade 9th over the categories of 

male/female, and public/private at secondary school level. The hypotheses tested 

were: 1) the teachers and students face difficulties in the teaching and learning of 

Physics contents/chapters and experiments of grade 9th; 2) there are teachers and 

resources related factors that undermine the teaching-learning process in Physics 
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subject of grade 9th; 3) ALM has no significant effects on students’ academic 

achievement in Physics of grade 9th over learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) as 

compared to TTM; 4) ALM has no significant effects on students’ academic 

achievement in Physics of grade 9th over learning skills as compared to TTM over 

the categories of male/female, and public/private; 5) ALM has no significant 

effects on students’ attitude towards Physics (Physics subject and its usefulness, 

Physics classwork and homework, Physics teacher, physics contents and test, and 

Physics laboratory work) of grade 9th as compared to TTM; and 6) ALM has no 

significant effects on students’ attitude towards Physics of grade 9th as compared to 

TTM over the categories of male/female, and public/private at the secondary 

school level. All the physics teachers and physics students at secondary school 

level of district Haripur were considered as the population of the study. A 

multistage research design was used consisted of a survey research design (Stage-I) 

and a pretest-posttest equivalent control group design (Stage-II).  Twenty (20) 

physics teachers of grade 9th and four hundred (400) physics students of grade 

10th were randomly selected from twenty (20) secondary schools as sample of the 

study for stage-I.  Four English medium secondary schools were selected through 

stage-I. Further, Eighty (80) physics students were randomly selected from each 

school and were equally divided into 40 students each in the experimental and 

control groups on the basis of equal mean scores obtained through pre-tests PAAT. 

On the whole, 320 physics students were selected from four schools and were 

randomly distributed into 160 students each in the experimental and control 

groups. PAS was also administered to see the students’ attitude towards physics. 

So, on the whole a sample of 320 students was divided into 160 each in the 
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experimental and control groups.  Five (5) self-constructed research instruments 

were utilized including two checklists and a questionnaire for stage-1; Physics 

Academic Achievement Test (PAAT); and Physics Attitude Scale (PAS) having 

reliability coefficients 0.82 and 0.94 for stage-11. The experiment was continued 

for four month (16 weeks) in the year 2013-14. The experimental and control 

groups were taught via ALM and TTM. Post-tests PAAT and PAS were 

administered (same before and after the treatment) to experimental and control 

groups in order to measure the effectiveness ALM on students’ academic 

achievement and on students attitude towards physics. Data were analyzed using 

statistical tools (averages, percentages, mean scores, standard deviations, t-tests, 

ANOVA, and post-hoc test) through SPSS version 17.  The following sections 

show the findings, conclusions, recommendations and future research implications 

of the study.  

5.2  Findings 

 The findings of this research study have been described and categorized in 

the below section: 

5.2.1 Findings based on the perceptions of grade 9th Physics teachers 

and grade 10th students (Stage-1) about grade 9th Physics 

(Objective No.1) 

 

01. Majority of the students (84.75%) agreed that the contents were taught to them. 

Further, about (48.29%) of the students were of the view that the contents were 

difficult. The contents of chapters: 4, 5, 7, 8, 9 were found difficult for the 

students in the physics course of grade 9th (Table 4.1.1). 

02. Majority (66.25%) of the physics teachers perceived that the contents were 

easy, while (33.75%) of the teachers were of the view that the contents are 
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difficult. The contents of chapters: 4, 7, 8, 9 were found difficult for the 

teachers in the physics course of grade 9th (Table 4.1.2). 

03. Collectively, the physics contents of chapters: 4, 7, 8, and 9 were found 

difficult for the students as well as teachers in the physics course of grade 9th at 

secondary school level (Table 4.1.1 & Table 4.1.2). 

04. Majority of students (72.61%) perceived that physics practicals were 

performed. Further, more than fifty percent (53.25%) students perceived that 

the practicals were difficult, while less than fifty percent (46.75%) answered 

that the practicals were easy. The experiment No. 1, 3, 5, 6, 9, 12, 15, 17, 19, 

and 21 were found difficult for the students in the Physics practicals of grade 

9th (Table 4.1.3). 

05. Majority (55.71%) of the physics teachers perceived that the practicals were 

easy, while (44.28%) students were of the views that the practicals were 

difficult. The experiment No:  1, 3, 6, 9, 17, 19, and 21 were reported as 

difficult for the teachers in the Physics practicals of grade 9th (Table 4.1.4). 

06. Collectively, the experiment No:  1, 3, 6, 9, 17, 19, and 21 were found as 

difficult for both the physics students and teachers in the Physics practicals of 

grade 9th at secondary school level (Table 4.1.3 & Table 4.1.4). 

5.2.2 Findings based on the perceptions of Physics teachers (Stage-1) 

about the undermining factors in teaching Physics of grade 9th 

(Objective No.2) 

 

01. Majority (51.2%) of the physics teachers perceived that there exist factors that 

undermine the teaching-learning process in the physics subject of grade 9th, 

while about (48.8%) of the teachers were of the opposite views. The 

undermining factors in terms of statements are: Physics teacher does not use 

A.V. Aids during instructions; Physics teacher is overloaded in terms of work; 
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Physics teacher is with inadequate experience; the teacher has less 

understanding of the Physics course; physics teacher mostly uses chalk and talk 

method of teaching; Physics classroom is overcrowded; there is no independent 

Physics laboratory; the Physics equipments are not enough for more than a 

single students’ group; unavailability of Physics classrooms in the school; 

furniture available is not sufficient for the flexible seating arrangement of the 

students; and Physics related books and literature are not available in the 

library (Table 4.2.1). 

02. The schools with codes PBS1, PBS6, PRS12, and PRS17 were noticed free 

from undermining factors relevant to physics subject of 9th grade (Table 4.2.2). 

5.2.3 Findings based on the post-treatment PAAT data analysis 

(Stage-11) to find the effectiveness of ALM on students’ 

academic achievement in physics of grade 9th (Objective No. 3) 

 

01. A statistically significant difference (p<0.05) was found between experimental 

and control groups on students’ academic achievement over each factor of 

learning skills (knowledge, understanding, application, problem solving, 

observation, and reasoning) respectively. The experimental group (public 

school male students) was found better in academic achievement than the 

control group students after the conduction of experiment (Table 4.7.1). 

02. The mean scores difference between experimental and a control group on 

academic achievement was found significant (p<0.05) over each factor of 

learning skills: knowledge, understanding, application, problem solving, 

observation, and reasoning.  The experimental group (private school male 

students) was observed better than the control group on academic achievement 

in physics over learning skills (Table 4.7.2). 
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03. The difference between experimental and control group was found statically 

significant (p<0.05) over each factor of learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of 

academic achievement. The experimental group (public school female 

students) was noticed higher in academic achievement than the control group 

students in learning physics of grade 9th (Table 4.7.3). 

04. The difference between experimental and control group was found statistically 

significant (p<0.05) for each factor of learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) of the 

academic achievement in physics. The calculated mean scores of the 

experimental group (private school female students) was found greater than the 

control group in learning physics of grade 9th at the completion of the 

experiment (Table 4.7.4). 

05. There is significant (p<0.05) difference between experimental and control 

group on academic achievement in physics over learning skills including: 

knowledge, understanding, application, problem solving, observation, and 

reasoning. The calculated mean scores of the experimental group were found 

greater than the control group students. Thus, the experimental group was 

found better in academic achievement than the control group students after the 

treatment (Table 4.7.5). 

  



206 

 

 

5.2.4 Findings based on the post-treatment PAAT data analysis 

(Stage-11) to find the effectiveness of ALM on students’ 

academic achievement in physics over the categories of 

male/female and public/private (Objective No. 4) 

01. ANOVA showed statistically significant differences (F=2.62, p<0.05) between 

male and female schools experimental and control groups on academic 

achievement in physics over learning skills (knowledge, understanding, 

application, problem solving, observation, and reasoning)  of grade 9th at the 

post-test PATT comparison (Table 4.8.1). 

02. The Post hoc test further revealed significant differences (p<0.05) among the 

groups for “knowledge skill” of academic achievement in physics. The results 

implied that the male school experimental group was found significantly better 

in academic achievement than the male and female schools control groups 

students. Further, the female school experimental group was found statistically 

better in academic achievement in physics than the male and female schools 

control group students over the post-test PAAT (Table 4.8.2). 

03. Further, the Post hoc test showed that the differences among the groups were 

observed significant (p<0.05) statistically for “understanding skill” of the 

academic achievement in physics. The results indicated that the male school 

experimental group is found better than male and female schools control group 

students. Moreover, the female school experimental is found better in academic 

achievement in physics than the male and female schools control group 

students over post-test PAAT treatment (Table 4.8.3). 

04. Based on the post hoc test, the differences among the groups were examined 

statistically substantial (p<0.0) for the “application skills” of the academic 

achievement. The outcomes revealed that the male school experimental group 
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is found better than the male and female school control groups. Further, the 

female school experimental group is noticed significantly better than male and 

female school control group students at the end of the treatment (Table 4.8.4). 

05. The differences among the male and female experimental and control groups 

were found significant (p<0.05) statistically. The result indicated that the male 

school experimental group is found significantly greater than the male and 

female schools control groups. Similarly, the female school experimental group 

is found significantly better than the male and female schools control group 

students for the “problem solving skill” of the academic achievement in 

physics (Table 4.8.5). 

06. For “observation skill” of academic achievement, the differences among the 

groups were found significant (p<0.05) statistically. The outcomes showed that 

the male school experimental is noticed significantly better than male and 

female schools control group students. Further, the female school experimental 

group is found significantly higher than the male and female schools control 

students over post-test PAAT comparison (Table 4.8.6). 

07. The differences among the groups were statistically significant (p<0.05) for 

“reasoning skill” of the academic achievement. The results revealed that the 

male school experimental group is significantly greater than the male and 

female schools control groups. Likewise, the female school experimental group 

is better significantly than the male/female schools control group students over 

post-test PAAT judgment (Table 4.8.7). 
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08. ANOVA revealed statistically significant differences (F=2.62, p<0.05) between 

the public and private schools experimental and control group students on 

academic achievement in physics over learning skills (knowledge, 

understanding, application, problem solving, observation, and reasoning) at the 

post-test PAAT comparison (Table 4.8.8). 

09. The post hoc test showed that the differences amongst the groups were substantial 

(p<0.05) statistically.  The results implied that the public school experimental is 

significantly better than the public and private schools control groups. Likewise, 

the private school experimental is found significantly greater than the public and 

private schools control group students for the “knowledge skill” of the academic 

performance in physics at the post-test PATT assessment (Table 4.8.9). 

10. The differences among the groups were noted statistically significant (p<0.05) 

for the “understanding skill” of the academic achievement. It was found that 

the public school experimental group is significantly higher than public and 

private schools control group. Moreover, the private school experimental is 

found better than the public and private schools control group students after the 

treatment (Table 4.8.10). 

11. The post hoc analysis showed that the differences among the groups were 

substantial (p<0.05) statistically. The outcomes indicated that the public school 

experimental is significantly better than the public and private schools control 

groups. Further, the private school experimental is higher than the public and 

private schools control group students in the “application skill” of the academic 

achievement at post-test comparison (Table 4.8.11). 
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12. For the “problem solving skill” of the academic achievement in physics, the 

differences among the groups were significant (p<0.05) statistically. The 

results indicated that the public school experimental is found significantly 

better than the public and private schools control groups. Likewise, the private 

school experimental is significantly higher than the public and private schools 

control groups after the treatment (Table 4.8.12). 

13. The differences among the groups were statistically substantial (p<0.05) over 

“observation skill” of the academic achievement in physics. The upshots 

revealed that the public school experimental is noticed significantly greater 

than the public and private schools control group. Also, the private school 

experimental group is found improved than the public and private schools 

control groups students at the post-test PAAT comparison (Table 4.8.13). 

14. There were significant differences (p<0.05) among the groups for “reasoning 

skill” of the academic achievement in physics of grade 9th. The upshots 

exposed that the public school experimental is better than the public and 

private schools control groups. Besides, the private school experimental is 

significantly better than the public and private schools control groups students 

at the end of treatment (Table 4.8.14). 

5.2.5 Findings based on the post-treatment PAS data analysis  (stage-

II) to examine the effectiveness of ALM on students’ attitude 

towards physics of grade 9th (Objective No. 5) 

 

01. The mean scores differences between the experimental and control group were 

found statistically significant (p<0.05) for each factor of attitude towards 

Physics (Physics subject and its usefulness, Physics classwork and homework, 

Physics teacher, Physics content and test, and Physics laboratory work) 

respectively. The results exposed that the experimental group (public school 
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male students) is more positive in attitude towards physics than the control 

group students for each factor of PAS at the end of the treatment (Table 4.9.1). 

02. The calculated mean scores difference between the experimental and control 

group students (private school male) for each factor of PAS (physics subject 

and its usefulness, physics classwork and homework, physics teacher, physics 

content and test, and physics laboratory work) were found significant (p<0.05) 

statistically. The results confirmed that the experimental group (private school 

male students) was more positive in attitude towards physics than the control 

group students over post-test PAS comparison (Table 4.9.2). 

03. The calculated mean scores difference between the experimental and control 

group were noted significant (p<0.05) for each factor of PAS (physics subject 

and its usefulness, physics classwork and homework, physics teacher, physics 

content and test, and physics laboratory work) respectively. The outcomes 

elucidated that the experimental group (public school female students) was 

found better in attitude towards physics than the control group students over 

post-test PAS (Table 4.9.3). 

04. The calculated mean scores difference between the experimental and control 

group was found significant (p<0.05) for each factor of PAS (Physics subject 

and its usefulness, Physics subject and its usefulness, Physics classwork and 

homework, Physics teacher, physics contents and test, and Physics laboratory 

work)  respectively. The upshots clarified that the experimental group (private 

school female students) was better in attitude towards physics than control 

group students over post-test PAS (Table 4.9.4). 

05. The calculated mean scores difference between the experimental and control 

group students was found statistically significant (p<0.05) for each factor of 
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PAS (physics subject and its usefulness, physics classwork and homework, 

physics teacher, physics content and test, and physics laboratory work) 

respectively. The results explained that the experimental group was higher than 

control group students in their attitude towards Physics at the end of the 

experiment (Table 4.9.5). 

5.2.6 Findings based on post-treatment PAS data analysis (Stage-II) 

to examine the effectiveness of ALM on students’ attitude 

towards physics of grade 9th over the categories of male/female 

and public/private (Objective No. 6) 

 

01. ANOVA detected significant differences (F=2.62, p<0.05) between male and 

female schools experimental and control group students for each factor of the 

attitude towards Physics (physics subject and its usefulness, physics classwork 

and homework, physics teacher, physics content and test, and physics 

laboratory work) at secondary school level (Table 4.10.1).  

02. The post hoc test further revealed that the differences among the groups were 

noticed statistically substantial (p<0.05) for the “physics subject and its 

usefulness” over posttest PAS comparison. The results clarified that the male 

school experimental group is better than the male and female schools control 

group students. Besides, the female school experimental group is better than 

the male and female schools control group students in attitude towards physics 

of grade 9th (Table 4.10.2). 

03. The differences among the groups for “physics classwork and homework” over 

post-test PAS comparison were explored significant (p<0.05) statistically. The 

outcomes explicated that the male school experimental group is found better 

the male and female schools control groups. Moreover, the female school 

experimental group is noted improved in attitude towards physics than the male 

and female schools control groups students (Table 4.10.3). 
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04. The differences among the groups were found statistically meaningful (p<0.05) 

for the factor “physics teacher” of the attitude towards physics. The results 

expounded that the male school treatment group is better than the male and 

female schools control groups. Likewise, the female school treatment group is 

greater than male and female schools control groups over the post-test PAS 

comparison (Table 4.10.4). 

05. The differences among the groups were observed statistically meaningful 

(p<0.05) for the factor “physics content and test” of the students attitude 

towards physics. The outcomes revealed that the male school experimental 

group is better than the male and female schools control groups. Further, the 

female school treatment group is found better than male and female schools 

control group students over the post-test PAS comparison (Table 4.10.5). 

06. The differences among the groups were statistically meaningful (p<0.05) for 

post-test PAS comparison. The outcomes explained that the male school 

experimental group is better than the male and female schools control groups. 

Besides, the female school treatment group is found significantly more positive 

than the male and female schools control group students for the factor “physics 

laboratory work” of the attitude towards physics (Table 4.10.6). 

07. The ANOVA gave a significant differences (F=2.62, p<0.05) between the 

public and private schools treatment and control group over PAS (subject and 

its usefulness, classwork and homework, teacher, content and test, and 

laboratory work) respectively. Thus, there were significant differences between 

the experimental and control groups on students’ attitude towards physics at the 

post-test PAS comparison (Table 4.10.7). 
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08. The differences among the groups were noted statistically meaningful (p<0.05) 

for the factor “physics subject and its usefulness” of the attitude towards 

physics. The results identified that the public school experimental group is 

better than the public and private schools control group students. Moreover, the 

private school experimental group is better than the public and private schools 

control groups students over the post-test PAS comparison (Table 4.10.8). 

09. The differences among the groups were examined statistically significant 

(p<0.05) for the factor “physics classwork and homework” of the attitude 

towards physics. Further, the public school experimental group is more positive 

than the public and private schools control groups. Likewise, the private school 

experimental group was found better than the public and private schools 

control groups students over post-test PAS comparison (Table 4.10.9). 

10. The differences among the groups were noted statistically significant (p<0.05) 

for the factor “physics teacher” of the attitude towards physics of grade 9th. The 

outcomes elucidated that the public school experimental group is significantly 

better than the public and private schools control groups. Likewise, the private 

school experimental group is better significantly than the public and private 

schools control groups students over the post-test PAS comparison (Table 

4.10.10). 

11. Post hoc test exposed significant differences (p<0.05) among the groups for the 

factor “physics content and test” of the attitude towards physics of grade 9th. 

The outcomes expounded that the public school experimental group is better 

than the public and private schools control groups.  Besides, the private school 

experimental is significantly better than the public and private schools control 

groups students over the post-test PAS comparison (Table 4.10.11). 
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12. The differences among the groups were noticed statistically significant 

(p<0.05) for the factor “physics laboratory work” of the attitude towards 

physics of grade 9th. The upshots exposed that the public school experimental 

is better than the public and private schools control groups. Likewise, the 

private school experimental is significantly better than the public and private 

schools control groups students over post-test PAS comparison (Table 

4.10.12).  

5.3 Conclusions 

 Following are the conclusions based upon the findings of survey research 

and experimental research designs: 

5.3.1 Conclusions based on the findings of survey research design 

(Stage-I) concerning the perceptions of teachers and students 

about grade 9th Physics (Objective No. 1) 

 

01. The teachers teach most of the contents/chapters of grade 9th physics. 

Moreover, the contents of the chapters No. 4 (turning effect of force); 7 

(properties of matter); 8 (thermal properties of matter); and 9 (transfer of heat) 

are the most difficult for Physics students and teachers. 

02. The teachers conduct most of the physics experiments in grade 9th practicals. 

Moreover, both the physics students and teachers face almost the same 

difficulties for the experiments including: 1 (to measure the area of cross-

section by measuring diameter of a solid cylinder with Vernier Callipers); 3 (to 

measure the thickness of a metal strip or wire by using a Screw Gauge); 6 (to 

investigate the relationship between force of limiting friction and normal 

reaction to find the co-efficient of sliding friction between a wooden block and 

horizontal surface); 9 (to determine resultant of two forces graphically by using 

Gravesend’s apparatus); 17 (to find the density of a body heavier than water 
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using Archimedes principles); 19 (to find the specific heat by method of 

mixture using polystyrene cups); and 21 (to measure the specific latent heat of 

fusion of ice ) in the grade 9th physics practicals. 

5.3.2 Conclusions based on the findings of survey research design 

(Stage-I) concerning the perceptions of teachers about the 

undermining factors in the teaching-learning of physics of grade 

9th (Objective No. 2) 

 

The following factors (statements) emasculate the teaching-learning process in 

physics subject of grade 9th at secondary school level: 

01. Physics teacher does not use A.V. Aids during instructions. 

02. Physics teacher is overloaded in terms of work. 

03. Physics teacher is with inadequate experience. 

04. The teacher has fewer understandings of the Physics course. 

05. Teacher mostly uses chalk and talk method of teaching. 

06. Physics classroom is overcrowded. 

07. Lack of independent physics laboratory.  

08. The physics apparatuses are not enough for more than a single students group. 

09. Unavailability of physics classrooms in the school. 

10. Insufficient furniture for the flexible seating arrangement of the students. 

11. Physics-related books and literature are not available in the library. 

5.3.3 Conclusions based on the findings of post-treatment PAAT data 

analysis (Stage-II) to examine the effectiveness of ALM on 

students’ academic achievement in physics of grade 9th 

(Objective No. 3) 

 

01. Male students of the public and private schools, and female students of the 

public and private schools taught Physics of grade 9th through the ALM are 

better in academic achievement than those taught through TTM at the 

secondary school level. 
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02. Students taught Physics of grade 9th through the ALM are better in academic 

achievement than those taught through TTM at the secondary school level. 

03. The ALM is more effective than TTM in developing students’ learning skills 

(knowledge, understanding, application, problem solving, observation, and 

reasoning) in Physics subject grade 9th at the secondary school level. 

5.3.4 Conclusions based on the findings of post-treatment PAAT data 

analysis (Stage-II) to find the effectiveness of ALM on students’ 

academic achievement in physics of grade 9th over the categories 

of male/female and public/private (Objective No. 4) 

 

01. Male school experimental group is better than female school control group in 

academic achievement in physics of grade 9th over learning skills (knowledge, 

application, understanding, problem solving, observation, and reasoning) at the 

secondary school level. 

02. Female school experimental group is better than male school control group in 

academic achievement in physics of grade 9th over learning skills (knowledge, 

application, understanding, problem solving, observation, and reasoning) at the 

secondary school level. 

03. The public school experimental is better than the private school control group in 

academic achievement in Physics of grade 9th over learning skills (knowledge, 

application, understanding, Problem solving, observation, reasoning) at the 

secondary school level. 

04. The experimental group of the private school is better than the public school 

control group in academic achievement in physics of grade 9th over learning 

skills (knowledge, application, understanding, problem solving, observation, 

and reasoning) at the secondary school level. 
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5.3.5 Conclusions based on the findings of post-treatment PAS data 

analysis (Stage-II) to examine the effectiveness of ALM on 

students’ attitude towards physics of grade 9th (Objective No. 5) 

 

01. Public and private schools: male treatment groups and female treatment groups 

are better than; their respective control groups over PAS (physics subject and 

its usefulness, physics classwork and homework, physics teacher, physics 

content and test, and physics laboratory work) for physics subject of grade 9th 

at the secondary school level. 

02. Experimental group students taught via ALM are more positive in attitude 

towards physics (physics subject and its usefulness, physics classwork and 

homework, physics teacher, physics content and test, and physics laboratory 

work) than the control group students taught via TTM at the secondary school 

level. 

5.3.6 Conclusions based on the findings of post-treatment PAS data 

analysis (Stage-11) to examine the effectiveness of ALM on 

students’ attitude towards physics of grade 9th over the 

categories of male/female and public/private (Objective No. 6) 

 

01. Experimental group (male school students) have high favorable attitude 

towards physics (physics subject and its usefulness, physics classwork and 

homework, physics teacher, physics content and test, and physics laboratory 

work) as compared to control group (female school students) of grade 9th at 

secondary school level. 

02. Experimental group (female school students) is more positive in attitude 

towards physics (physics subject and its usefulness, physics classwork and 

homework, physics teacher, physics content and test, and physics laboratory 

work) as compared to the control group (male school students) of grade 9th at 

secondary school level. 



218 

 

 

03. Experimental group (public school students) is better in their attitude towards 

physics over PAS (physics subject and its usefulness, physics classwork and 

homework, physics teacher, physics content and test, and physics laboratory 

work) than the control group (private school students) of grade 9th at secondary 

school level. 

04. Treatment group (private school students) is more positive in their attitude 

towards physics (physics subject and its usefulness, physics classwork and 

homework, physics teacher, physics content and test, and physics laboratory 

work) as compared to control group (public school students) of grade 9th at 

secondary school level. 

5.4  Recommendations 

 On the bases of conclusions of this study, the investigator has made the 

subsequent recommendations: 

01. In-service teacher trainings, refresher courses, and capacity-building programs 

may be organized and arranged in ordered to enable the teachers to have 

complete control over the difficult Physics course (theory and practical) in 

particular and other science subjects in general. 

02. The DEOs and school officials may randomly visit the school for classroom 

observations of the concern Physics teacher and to have a check on his/her 

progress in the teaching-learning process. 

03. The DEOs and BISE in collaboration with the school officials may implement 

performance-based assessment to overcome the deficiencies in science 

teaching in general and Physics teaching in particular. 
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04. The educational authorities may implement best teacher awards and stoppage 

of annual increments to overcome the loophole in the teaching-learning 

process. Further, the best teacher awards may be expanded purely on merit 

bases from district level to national level. To have fair and transparent results a 

3600 appraisal program or multi-rater feedback may be launched. 

05. To overcome the teachers and resources factors that emasculate the teaching-

learning process in physics subject of grade 9th, the below recommendations 

are made including: 

i. The teacher may use A.V. aids in their routine teaching to make the 

instructional process interesting. In case of shortage of A.V. aids, the physics 

teachers with the collaboration of educational authorities (DEO, school 

principals) and students may develop the important A.V. aids and use a 

common room to have a bank of these aids, and it may be updated on a 

regular bases.   

ii. The educational authorities from provincial level to district level can play 

their role to appoint additional physics teachers to overcome and minimize 

the physics teachers’ workload problems and to have full concentration and 

dedication towards their subjects.   

iii. The department of education at the public and private sector universities can 

make the basic science subjects (physics, chemistry, and biology) as the 

compulsory part of their pre-service training programs so that the teachers 

may have sufficient experience to join the teaching profession.  

iv. The authorities at the department of education may introduce “the taxonomy 

of instructional strategies” as the necessary component of the curricula for 

the teachers’ professional degree programs including ADE, BEd, and MEd to 
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overcome the chalk and talk methods of teaching in the later teaching 

profession.  

v. The educational authorities, local government and PTC/PTA may play their 

role to construct additional classrooms to overcome the overcrowded 

Physics/science classroom problems. Further, sufficient furniture may be 

provided, so that each physics student might have their space for sitting, 

seating and movement management.  

vi. The independent Physics laboratory is the demand of the students’ in general 

and the physics subject in particular. So, the Government/school proprietors 

are requested to separate the Physics labs where everything relating to 

Physics subject needs to be available. Further, the Physics labs must fulfill 

the needs of each individual as well as of the student groups in order to have 

equal opportunity to utilize the apparatus with full interest.  Furthermore, low 

cost but standard materials should be constructed on local level or school 

level to overcome the shortage of the apparatuses in the physics labs.  

vii. The Government and non-government organizations can play their role to 

upgrade the school library by providing the latest Physics related books and 

literature appropriate to the learners’ intellectual levels to develop their study 

habits and interests. 

06. Students taught via ALM were better in the academic performance in physics 

than the students taught via TTM. Therefore, the Physics teachers in particular 

and science teachers in general may apply ALM in their routine teaching to enable 

the students to develop their learning skills (knowledge, understanding, 

application, problem solving, observation, and reasoning) and improve their 

academic performance. 



221 

 

 

07. ALM was more effective than TTM in the teaching physics of grade 9th. 

Therefore, ALM may be introduced in all the professional programs of teaching 

such as ADE, BEd (Hon), BEd, MEd to enable the prospective teachers with better 

skills to utilize this method in their future teaching career. In this context, all IER 

and education departments of public and private sector universities of the country 

can play their role in a better way. 

08. ALM was more effective in the teaching of grade 9th physics. Therefore, the 

curriculum planners and developers are suggested to revise the textbooks of 

physics and other science subjects to present the contents in line with active 

learning methodologies (ALM) and give it more weightage in contrast to 

traditional methodologies to develop students learning skills. In this context 

Bureaus of Curriculum (BOC) at the federal level and provincial level can play 

their role in a better way. 

09. The ALM need to be incorporated in all sorts of male/female and public/private 

schools as it is equally suitable for all the categories of physics students in 

improving their academic achievement and bring more positive change in their 

attitude towards physics. To achieve the incorporation of ALM strategies in 

Physics subjects, the educational authorities at the ministry level, directorate 

level, and district education level can play their role by organizing in service 

teachers training, seminars, refresher courses, workshops for working 

Physics/science teachers on ALM strategies to update their physics teachers and 

develop their teaching skills in order to utilize it in their routine teaching. 

10. The students instructed through ALM were more positive in their attitude 

towards physics as compared to the students instructed through TTM. 

Therefore, the school officials and teachers may utilize the ALM to encourage 

meaningful and permanent learning excessively for different science subjects to 
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overcome the problems related to attitude, motivation, burnout, and tensions of 

students at the secondary school level. The policy makers may provide 

adequate space to ALM, in the future education policy in order to meet 

demands of the students of this modern era. 

11. The prospective teachers may be given practice in active learning 

methodologies (ALM) along with other methods of teaching Physics to make 

this method more popular in the schools at secondary level. 

5.5 Future Research Implications 

 Following are the research implications for the future studies in active learning 

methodologies: 

01. Future researchers may examine the relative effectiveness of different active 

learning methods with traditional methods of teaching.  

02. There is a scarcity of research work on ALM in Pakistan. Therefore, educators, 

administrators, and researchers are recommended to validate effectiveness of this 

method in multiple subjects (math, Physics, Chemistry, and Biology) at the 

elementary, secondary, and higher secondary level in over the categories of 

male/female, public/private, and urban/rural in the country. 

03. In addition to the academic achievement and attitude towards Physics of 

male/female and public/private students, there are other variables of instruction 

and can be tested for different science subjects at the elementary and secondary 

school level.  

04. The effectiveness of ALM may be investigated for various categories of students: 

brighter, average and slow learners.  

05. There are other un-identified external factors hindering the implementation of 

ALM, not included in this study, may be identified through further future research. 

Practical measures need to be investigated to overcome any such hurdles. 
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Appendix-A 

 

 

 CHECKLIST-I FOR PHYSICS STUDENTS OF GRADE 10TH   

Identification of Difficult Chapters/Contents and Difficult Experiments in the 

Subject of Physics at Secondary Schools Level  
 

  

Part-A (Theory) 

 Subject: Physics for class 9th  

 Name of Student:  ________________________________________________________ 

 Name of School:  _________________________________________________________ 

 Student’s Signature: ______________________________________________________ 

NOTE:  

 This part is related to the identification of the difficult chapters in grade 9th physics 

textbook course. Given below are statements related to the chapters/contents of the 

physics course of grade 9th. Please make a tick (√) according to your agreement to the 

difficult chapters/contents given below. If the content has been taught, then record your 

response to the difficulty of content otherwise leave it blank. 

S.No CONTENTS/CHAPTERS 

Content  

Taught 

Nature of the 

Content 

Yes No Diff Easy  

1 Chapter 1: Physical Quantities and Measurement     

1.1 Introduction to physics     

1.2 Branches of physics     

1.3 Physical quantities     

1.4 International system of units     

1.5 Prefixes     

1.6 Standard form/Scientific Notation     

1.7 Measuring instrument:      

1.7.1 Measuring instrument; Meter rule     

1.7.2 Measuring instrument; Vernier Calipers     

1.7.3 Measuring instrument; Screw gauge     
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1.7.4 Measuring instrument; Stop watch     

1.7.5 Measuring instrument; Measuring cylinder     

1.8 Significant Figures     

1.9 Exercise of the chapter     

1.10 Examples given in the chapter     

2 Chapter 2: Kinematics     

2.1 Rest and motion     

2.2. Types of motion     

2.3 Term associated with motion (Position, 

distance, displacement, speed, Velocity, and 

acceleration) 

    

2.4 Scalars and vectors     

2.5 Graphical analysis of motion     

2.6 Equations of motion     

2.7 Motion due to gravity     

2.8 Exercise of the chapter     

2.9 Examples given in the chapter     

3 Chapter 3: Dynamics     

3.1 Force     

3.2 Newton’s laws of motion     

3.2.1 Newton’s first laws of motion     

3.2.2 Newton’s second laws of motion     

3.2.3 Newton’s third laws of motion     

3.3 Mass and weight     

3.4 Tension in a string     

3.5 Motion of bodies connected by a string     

3.6 Momentum      

3.7 Laws of conservation of momentum     

3.8 Friction     

3.9 Uniform circular motion,      

3.9.1 Application of centripetal force     

3.10 Exercise of the chapter     

3.11 Examples given in the chapter     

4 Chapter 4: Turning Effect of Forces     

4.1 Forces on a body     

4.2 Addition of forces     

4.3 Resolution of forces     

4.4 Moment of a force     



 

 

4.5 Principle of moments     

4.6 Center of mass     

4.7 Couple     

4.8 Equilibrium     

4.9 Stability     

4.10 Exercise of the chapter     

4.11 Examples given in the chapter     

5 Chapter 5: Gravitation      

5.1 Law of universal gravitation     

5.2 Mass of the earth     

5.3 Variation of ‘g’ with altitude     

5.4 Motion of artificial satellite      

5.5 Exercise of the chapter     

5.6 Examples given in the chapter     

6 Chapter 6: Work and Energy      

6.1 Work     

6.2 Energy      

6.2.1 Forms of energy     

6.2.2 energy resources and environmental problems     

6.2.3 Kinetic      

6.2.4 and potential energy,      

6.2.5 conversion, and conservation of energy     

6.3 Efficiency     

6.4 Power     

6.5 Exercise of the chapter     

6.6 Examples given in the chapter     

7 Chapter 7: Properties of Matter     

7.1 Kinetic molecular model of matter     

7.2 Density     

7.3 Pressure      

7.4 Atmospheric pressure:     

7.4.1 The simple mercury barometer     

7.4.2 the atmospheric pressure     

7.4.3 atmospheric pressure and weather     

7.5 Pascal’s principle:     

7.5.1 Pressure in liquids     

7.5.2 Up thrust in fluids     



 

 

7.5.3 Archimedes’ principle     

7.6 Elasticity      

7.7 Hook’s law     

7.8 Stress, strain and Young’s Modulus     

7.9 Exercise of the chapter     

7.10 Examples given in the chapter     

8 Chapter 8: Thermal Properties of Matter     

8.1 Temperature; measurement of temperature, 

thermometer, thermometric scales, relation 

between various scales of temperature 

    

8.2 Heat     

8.3 Thermal expansion; thermal expansion of 

solids and its applications, thermal expansion 

of liquids 

    

8.4 Heat capacity and specific heat capacity; 

effects of high specific heat capacity of water. 

    

8.5 Latent heat of fusion of solid; Ice to water 

phase diagram  

    

8.6 Latent heat of vaporization of liquid     

8.7 Evaporation of liquids; Application of cooling 

by evaporation 

    

8.8 Exercise of the chapter     

8.9 Examples given in the chapter     

9 Chapter 9: Transfer of Heat     

9.1 Conduction of heat and its practical 

application  

    

9.2 Thermal conductivity     

9.3 Convection of heat and its practical 

application 

    

9.4 Radiation of heat and its practical application     

9.5 Global warming     

9.6 Exercise of the chapter      

9.7 Examples given in the chapter     



 

 

Part-B (Practical Work) 

Note: Please make a tick (√) for the given list according to your agreement to the 

experiment performed. If the experiment has been performed, then record your responses 

regarding the difficulty of experiment otherwise leave it blank. 

S. No Practical work (Experiments) 

Experiment 

performed 

Nature of the 

experiment 

Yes No Diff Easy 

1 To measure the area of cross-section by measuring 

diameter of a solid cylinder with Vernier Callipers 
    

2 To measure the volume of solid cylinder by measuring 

the length and diameter of solid cylinder with Vernier 

Callipers 

    

3 To measure the thickness of a metal strip or wire by 

using a Screw Gauge 
    

4 To find the acceleration of a ball rolling down an 

angle iron by drawing a graph between 2S and T2 
    

5 To find the value of ‘g’ by free fall method     

6 To investigate the relationship between force of 

limiting friction and normal reaction to find the co-

efficient of sliding friction between a wooden block 

and horizontal surface 

    

7 To measure the force of limiting friction by rolling a 

roller on a horizontal plane 
    

8 To determine the value of ‘g’ by Atwood machine     

9 To determine resultant of two forces graphically by 

using Gravesend’s apparatus 
    

10 To verify the principal of moments by using a meter 

rod balanced on a wedge 
    

11 To find the tension in the string by balancing meter 

rod on the stands 
    

12 To find the weight of an unknown object by using 

vector addition of forces 
    

13 To find the weight of an unknown object by using the 

principle of moment  
    

  



 

 

14 To study the effect of the  length of a simple 

pendulum on the time period and hence find ‘g’ by 

calculation 

    

15 To prove the time period of simple pendulum is 

independent of (i) mass of pendulum and (ii) 

amplitude of the vibration  

    

16 To study the  relationship between load and extension 

(helical spring) by drawing a graph  
    

17 To find the density of a body heavier than water using 

Archimedes principles 
    

18 To find the density of liquid using 5ml syringe     

19 To find the specific heat by method of mixture using 

polystyrene cups 
    

20 To draw a graph between temperature and time when 

ice is converted into water and then to steam by slow 

heating 

    

21 To measure the specific latent heat of fusion of ice      
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CHECKLIST-II FOR PHYSICS TEACHERS OF GRADE 9TH 

Identification of Difficult Chapters/Contents and Difficult Experiments in the 

Subject of Physics at Secondary Schools Level 

 
Part-A (Theory) 

Subject: Physics for class 9th  

Name of the Teacher (Optional):  ______________________________________ 

Name of School: ____________________________________________________ 

Qualifications: ______________________ Age ___________________________ 

Teaching Experience: ____________ Teacher’s Signature: __________________ 

NOTE: 

 This part is relating to the identification of the difficult chapters in grade 9th 

Physics textbook course. Given below are some statements related to the 

chapters/contents of the Physics course of 9th grade. Please make a tick (√) 

according to your agreement to the difficult contents.  

S. No CONTENTS/UNITS 

Nature of the 

Content  

Diff  Easy  

1 Chapter 1: Physical Quantities and Measurement   

1.1 Introduction to physics   

1.2 Branches of physics   

1.3 Physical quantities   

1.4 International system of units   

1.5 Prefixes   

1.6 Standard form/Scientific notation   

1.7 Measuring instruments:    

1.7.1 Meter rule   

1.7.2 Vernier Calipers   

1.7.3 Screw gauge   

1.7.4 Stop watch   

1.7.5 Measuring cylinder   

1.8 Significant Figures   

1.9 Exercise of the chapter   



 

 

1.10 Examples given in the chapter   

2 Chapter 2: Kinematics   

2.1 Rest and motion   

2.2. Types of motion   

2.3 Term associated with motion (Position, 

distance, displacement, speed, Velocity, and 

acceleration) 

  

2.4 Scalars and vectors   

2.5 Graphical analysis of motion   

2.6 Equations of motion   

2.7 Motion due to gravity   

2.8 Exercise of the chapter   

2.9 Examples given in the chapter   

3 Chapter 3: Dynamics   

3.1 Force   

3.2 Newton’s laws of motion   

3.2.1 Newton’s first laws of motion   

3.2.2 Newton’s second laws of motion   

3.2.3 Newton’s third laws of motion   

3.3 Mass and weight   

3.4 Tension in a string   

3.5 Motion of bodies connected by a string   

3.6 Momentum    

3.7 Laws of conservation of momentum   

3.8 Friction   

3.9 Uniform circular motion,    

3.9.1 Application of centripetal force   

3.10 Exercise of the chapter   

3.11 Examples given in the chapter   

4 Chapter 4: Turning Effect of Forces   

4.1 Forces on a body   

4.2 Addition of forces   

4.3 Resolution of forces   

4.4 Moment of a force   

4.5 Principle of moments   

  



 

 

4.6 Center of mass   

4.7 Couple   

4.8 Equilibrium   

4.9 Stability   

4.10 Exercise of the chapter   

4.11 Examples given in the chapter   

5 Chapter 5: Gravitation    

5.1 Law of universal gravitation   

5.2 Mass of the earth   

5.3 Variation of ‘g’ with altitude   

5.4 Motion of artificial satellite    

5.5 Exercise of chapter 5   

5.6 Examples given in chapter 5   

6 Chapter 6: Work and Energy    

6.1 Work   

6.2 Energy    

6.2.1 Forms of energy   

6.2.2 energy resources and environmental problems   

6.2.3 Kinetic    

6.2.4 and potential energy,    

6.2.5 conversion, and conservation of energy   

6.3 Efficiency   

6.4 Power   

6.5 Exercise of the chapter   

6.6 Examples given in the chapter   

7 Chapter 7: Properties of Matter   

7.1 Kinetic molecular model of matter   

7.2 Density   

7.3 Pressure    

7.4 Atmospheric pressure:   

7.4.1 The simple mercury barometer   

7.4.2 the atmospheric pressure   

7.4.3 atmospheric pressure and weather   

7.5 Pascal’s principle:   

7.5.1 Pressure in liquids   

7.5.2 Up thrust in fluids   

  



 

 

7.5.3 Archimedes’ principle   

7.6 Elasticity    

7.7 Hook’s law   

7.8 Stress, strain and Young’s Modulus   

7.9 Exercise of the chapter   

7.10 Examples given in the chapter   

8 Chapter 8: Thermal Properties of Matter   

8.1 Temperature; measurement of temperature, 

thermometer, thermometric scales, relation 

between various scales of temperature 

  

8.2 Heat   

8.3 Thermal expansion; thermal expansion of solids 

and its applications, thermal expansion of 

liquids 

  

8.4 Heat capacity and specific heat capacity; effects 

of high specific heat capacity of water. 

  

8.5 Latent heat of fusion of solid; Ice to water 

phase diagram  

  

8.6 Latent heat of vaporization of liquid   

8.7 Evaporation of liquids; Application of cooling 

by evaporation 

  

8.8 Exercise of the chapter   

8.9 Examples given in the chapter   

9 Chapter 9: Transfer of Heat   

9.1 Conduction of heat and its practical application    

9.2 Thermal conductivity   

9.3 Convection of heat and its practical application   

9.4 Radiation of heat and its practical application   

9.5 Global warming   

9.6 Exercise of the chapter   

9.7 Examples given in the chapter   



 

 

Part-B (Practical Work) 

Note: Please make a tick (√) for the given list of experiments according to your 

agreement to the nature of the experiment: difficult or easy  

S. No Practical work (Experiments) 

Nature of the 

Experiment  

Diff Easy 

1 To measure the area of cross-section by measuring diameter 

of a solid cylinder with Vernier Callipers 

  

2 To measure the volume of solid cylinder by measuring the 

length and diameter of solid cylinder with Vernier Callipers 

  

3 To measure the thickness of a metal strip or wire by using a 

Screw Gauge 

  

4 To find the acceleration of a ball rolling down an angle iron 

by drawing a graph between 2S and T2 

  

5 To find the value of ‘g’ by free fall method   

6 To investigate the relationship between force of limiting 

friction and normal reaction to find the co-efficient of 

sliding friction between a wooden block and horizontal 

surface 

  

7 To measure the force of limiting friction by rolling a roller 

on a horizontal plane 

  

8 To determine the value of ‘g’ by Atwood machine   

9 To determine resultant of two forces graphically by using 

Gravesend’s apparatus 

  

10 To verify the principal of moments by using a meter rod 

balanced on a wedge 

  

11 To find the tension in the string by balancing meter rod on 

the stands 

  

12 To find the weight of an unknown object by using vector 

addition of forces 

  

13 To find the weight of an unknown object by using the 

principle of moment 

  

14 To study the effect of the  length of a simple pendulum on 

the time period and hence find ‘g’ by calculation 

  

  



 

 

15 To prove the time period of simple pendulum is independent 

of (i) mass of pendulum and (ii) amplitude of the vibration 

  

16 To study the  relationship between load and extension 

(helical spring) by drawing a graph 

  

17 To find the density of a body heavier than water using 

Archimedes principles 

  

18 To find the density of liquid using 5ml syringe   

19 To find the specific heat by method of mixture using 

polystyrene cups 

  

20 To draw a graph between temperature and time when ice is 

converted into water and then to steam by slow heating 

  

21 To measure the specific latent heat of fusion of ice   
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QUESTIONNAIRE FOR PHYSICS TEACHERS OF GRADE 9TH 

 

Investigation of Various Factors that Undermine the Teaching Learning 

Process in the Subject of Physics at Secondary Schools Level 

 

 

Subject: Physics for class 9th  

Name of Teacher (Optional):  _________________________________________ 

Name of School: ____________________________________________________ 

Qualifications: _____________________________________________________ 

 Age ______________________________________________________________ 

Teaching Experience: ___________Teacher’s Signature: __________________ 

Note: 

 

 Given below are some statements related to various factors, which may 

create hurdles in the teaching-learning process of grade 9th Physics course. Please 

make a tick (√) according to your agreement to the given statements.  

 

S.No Statements 
Perceptions  

Yes No 

1 The science/physics teacher is not available.   

2 The science/physics teacher has no proper qualifications.   

3 Physics teacher does not use A.V. Aids during 

instructions. 

  

4 Physics teacher is overloaded in terms of work.   

5 Physics teacher is with inadequate experience.   

6 The teacher has less understanding of the Physics course.   

7 Teacher mostly uses chalk and talk method of teaching.   

8 Physics classroom is overcrowded.   

9 Student absenteeism is the common issue in the school.   

10 Medium of instruction is a hurdle in the subject of 

physics. 

  

11 The working environment is not favorable for teaching.   



 

 

12 There is no independent Physics laboratory.   

13 Physics laboratory lacks in basic facilities.   

14 The equipments in a Physics laboratory are mostly 

outdated and rusted. 

  

15 The Physics equipments are not enough for more than a 

single student’s group. 

  

16 Laboratory attendant is not available.   

17 Lack of will to acquire science related resources on the 

part of the administration is found. 

  

18 Principals do not cooperate in conducting Physics 

experiments and practical work. 

  

19 The Physics classroom is not properly arranged.   

20 There is unavailability of Physics classrooms in the 

school. 

  

21 Physics classroom is not suitable for teaching-learning 

process. 

  

22 There is no proper writing board in the Physics classroom.   

23 There is no alternate to overcome load shedding (cut off 

the power). 

  

24 Furniture available is not sufficient for the flexible seating 

arrangement of the students. 

  

25 Physics related books and literature are not available in 

the library. 
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EXPERIMENTAL WORK COMPLETION CERTIFICATES FROM THE 

PRINCIPALS OF THE INSTITUTIONS 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 



 

Appendix-E 

 

 

 

LIST OF EXPERTS 

S. No Brief Introduction of the Experts 

 

1 

 

Dr. Muhammad Saeed Khan 

Assistant Professor, HOD Education department, University of Haripur, 

Khyber Pukhtunkhwah 

 

2 Dr. Rehmat Ali Farooq 

Professor, Education Department, Northern University, Nowshera, 

Khyber Pukhtunkhwah 

 

3 Dr. Umbreen Ishfaq 

Assistant Professor, Education Department, University of Haripur, 

Khyber Pukhtunkhwah 

 

4 Qazi Abdus Subhan 

Professor (Physics), Government College Hawillian, Abbottabad, 

Khyber Pukhtunkhwah 

5 Dr. Fayyaz Khattak 

Assistant professor (Physics), PIPS, Abbottabad, Khyber Pukhtunkhwah 

 

6 Mr. Jamil Sheraz 

Lecturer (Physics), Gvot Degree College Swabi,  Khyber Pukhtunkhwah 

7 Mr. Amir Attique 

Senior Subject Specialist (Physics), DCTE Abbottabad, Khyber 

Pukhtunkhwah 

 

8 Bisharat Ahmad 

Senior Subject Specialist (Physics), GHSS Sari Salah Haripur, Khyber 

Pukhtunkhwah 

 

9 Mr. Asad Khan 

Senior Science Teacher, GHS Adam Zai, Nowshera, Khyber 

Pukhtunkhwah 

 

10 Mr. Nisar Ahmad 

Senior, Science Teacher, GHS No. 2, Haripur, Khyber Pukhtunkhwah 

 

 



 

 

 

 

SUBJECT: VALIDATION OF THE RESEARCH INSTRUMENTS 

   Mr. Kifayat Khan is a Ph.D scholar at the Department of Education, 

Hazara University Mansehra. His research topic is “Effectiveness of Active 

Learning Method on Students Learning in Physics at Secondary School Level” 

with the following main objectives: 

01. To identify the difficult chapters/contents and difficult experiments in Physics 

subject of grade 9th at the secondary school level. 

02. To investigate various factors undermining the teaching-learning process in 

Physics subject of grade 9th at the secondary school level. 

03. To find the effectiveness of active learning method on students learning in 

physics over the categories of male/female and public/private at secondary 

school level. 

04. To examine the effectiveness of active learning method on students’ attitude 

towards Physics over the categories of male/female and public/private at 

secondary school level. 

The researcher has developed five research instruments (checklists for students and 

teachers, questionnaire about undermining factors for teachers, Physics Academic 

Achievement Test (PAAT), and Physics Attitude Scale (PAS) to examine the 

effectiveness of active learning method) to administer to the sample selected for 

this study. 

 Please evaluate the research instruments and provide your expert opinions 

and suggest improvements to make the instruments valid. Your suggestions will be 

highly appreciated in this connection. 

 

Thanks 

 

Yours Sincerely, 

 

 

__________________________ 

Dr. Muhammad Iqbal Majoka 

Assistant Professor, 

Education Department,  

Hazara University, Mansehra. 

 



 

Appendix-F 

 

 

 

PHYSICS ACADEMIC ACHIEVEMENT TEST (PAAT) 

FOR PHYSICS SUBJECT OF GRADE 9TH 
 

 

Total marks: 100                                     Time: 2hours (120 minutes) 

Name of school: ______________________________________________________________ 

Name of Student: _____________________________________________________________ 

Group: _____________________________________________________________________  

Roll No: _______________________ Signature’s student:  ___________________________ 

INSTRUCTIONS: 

 Write the correct option in the answer sheet provided. Each correct answer carries 

only one mark. Paper will be finished within stipulated time and no extra time will be 

given. 

S/No Identify the Letter of the Choice that Best Completes the Statement or Answers 

the Questions  

1 Barometer is used to measure _______________. 

A) Density B) Vapor pressure C) Normal pressure D) Atmospheric pressure  

2 

 

The least count, of a conventional laboratory vernier caliper, is 0.01 cm. If, in a given 

measurement, the main scale reading is 2.4 cm and the 5th division of the vernier scale 

coincides with a main scale decision, the reading of the vernier caliper, is  

A)  2.45cm B)  2.35cm C) 2.40 cm  D) 2.50 cm  

3 

  

The sliding 'jaws' of Vernier calipers can be used for _____________.  

A) Measuring 

the length of a 

wire 

B) Measuring the 

depth of a beaker 

C) Measuring 

the diameter of a 

sphere 

D) Measuring the internal 

diameter of a hollow 

cylinder 

4 On the horizontal surface of a truck, a block of mass 1 kg is placed (µ = 0.6) and truck 

is moving with an acceleration of 5 m/s2, then the frictional force on the block will be 

_________ 

A)  5N B)  6N C) 5.88 N  D) 8 N  

5 

 

The diagram below shows part of a Vernier 

caliper used to measure the diameter of a 

soft drink can. What is the reading shown? 

 

 

A)  6.44 cm B) 6.34 cm  C) 6.37 cm   D)  6.47 cm 



 

 

6 

 

Four children were asked to arrange forces due to rolling, static, and sliding friction in 

a decreasing order, the arrangement are given below. Chose the correct arrangement.  

A) sliding, static, 

rolling 

B) rolling, sliding, 

static 

C) static, sliding, 

rolling 

D) rolling, static, 

sliding  

7 In the experiment, on finding the weight of a given body by the parallelogram law of 

vectors, the student needs to use  

A) Two pulleys 

and three 

weights in all 

B) Three pulleys and 

two weights in all

  

C) Two pulleys 

and two weights 

in all 

D) Three pulleys and 

three weights in all

  

8 Which of the following are not the applications of heat convection? 

A) heat a 

metallic rod  

B) bird riding on 

thermal 

C) heat water D) ventilation 

9 An object is at rest on a floor, a force is applied to move that object. Which friction 

force will come into an action at this moment? 

A) sliding friction B) static friction C) rolling friction D)  fluid friction 

10 Window glass has thermal conductivity of .8Wm-1K-1. Calculate the rate at which heat 

is conducted through a window of area 2m2 and thickness 4mm. the temperature inside 

an air conditioned room is 20oC. The outdoor temperature is 35oC.  

A) 6 x 103W B)  5 x 103W C)  7 x 103W D)  4 x 103 

11 The diagram shows part of a micrometer screw 

gauge. What is the reading shown?  

  

  

 

A)  2.23 mm B)  2.73 mm C)  3.23 mm D)  5.23 mm  

12 A railway line 1200km long is laid at 250C. But how much will it contract in winter 

when the temperature falls to 150C. By how much will it expand when the temperature 

rises to 400c in summer? 

A)144m, 216m B) 140m, 200m C) 14m, 21m D) 44m, 16m 

13 How can you increase the sensitivity of a liquid in a glass thermometer?  

A) Use a liquid of 

very high boiling 

point 

B) Use a tin 

walled bulb 

C) Use a 

longer bulb 

D) Use a tube, having a 

narrower bore 

14 Two spheres of the same size are made of the same material, but one is hollow and the 

other is solid. They are heated to the same temperature, then __________. 

A) Only the solid 

sphere will 

expand 

B) The hollow 

sphere will expand 

more 

C) The solid 

sphere will expand 

more 

D) Both spheres will 

expand almost 

equally 

15 Which of the following produces more severe burn? 

A) Hot air B) Boiling water C) Sun rays D)  Steam 

16 A uniform meter ruler of weight 0.2N balances at the 60cm mark when a weight W is 

placed at the 80cm mark. What is the value of W? 

A)  0.1N B)  0.15N C)  0.2N D)  0.2667N 



 

 

17 A uniform rod 1m long has masses of 100g and 40g at its ends. If it balances 30cm 

from one end, what is the weight of the rod? 

A) 1N B)  0.3N C)  0.2N D)  0.1N 

18 

  

A nut can be loosened by a spanner. The turning effect depends on the force applied 

and the perpendicular distance from the force to the nut. What is the name for this 

turning effect?  

A) Resultant B) Pressure C) Pivot D) Moment 

19 When a body is at rest, it obeys the ______________. 

A) principle of 

momentum 

B) Archimede's 

principle 

C) principle of 

moments 

D) principle 

of inertia 

20 An object will not turn if the applied force on it __________ 

A) does not 

reach its 

maximum 

B) does not 

produce a moment 

C) passes through its 

center of mass 

D) passes through its 

center of gravity 

21 Levers are classified into different types according to the position of its _________. 

A) fulcrum, load and 

effort 

B) center of gravity C) center of mass D) moment 

and load 

22 

  

Evaporation of liquids depends upon the following factors except __________. 

A)  nature of 

liquid  

B) nature of solid

  

C) temperature of 

surrounding 

D) temperature 

of liquid 

23 The turning effect produced by the object depends upon the object's _________ 

A)  radius B) circumference  C)  width  D)  length 

24 Which one of the following measuring instruments works on the principle of 

moments? 

A) spring balance B) single pan beam 

balance 

C) micrometer D) Vernier calipers 

25 The center of mass of a body ___________. 

A) has a fixed 

position 

B) depends on the 

pull of gravity 

C) is always 

outside the body 

D) must be in a solid 

part of the body 

26 

 

One end of the metallic rod is of cross sectional area 90mm2 and thermal conductivity 

0.32KWm-1K-1 is kept at high temperature. When steady condition is attained the 

temperature gradient from one end to the other end is 4.6 x 102 km-1. Calculate the rate 

of flow of heat along the rod.  

A)  13.2 W B)  13 W C)  13.7 W D) 12 W 



 

 

27 A long spanner is better to use rather than a short one to tighten a nut on a bolt. What 

is the reason? 

A) Less 

work is 

done by 

user. 

B) Less turning 

effect is required on 

the spanner. 

C) Less turning effect 

is required on the 

spanner. 

D) Less force needs to 

be exerted by the user. 

28 Cross-sections of four solid objects are 

shown in the diagram. Which object has 

the highest stability? 

 

A)  A B)  B C)  C D)  D 

29 Which one of the following quantities is zero when a uniform rod is supported in the 

middle? 

A)  mass B)  weight C)  pressure D)  moment 

 

  

Calculate the pressure at depth of 100m of water. Take (g = 10ms-2) 

A)  106Pa B)  100Pa C)  102Pa D)  104Pa 

31 

  

When a body is in neutral equilibrium, any displacement will ____________. 

A) raise its 

center of gravity 

B) lower its 

center of 

gravity 

C) neither raise nor lower 

its center of gravity 

D) return the body 

to its original 

position 

32 In a hydraulic press, the area of the load piston is ten times the area of the effort piston. 

How much load can be lift with it by applying a force of 100N on the effort piston? 

A)  4000N B)  3000N C)  2000N D)  1000N 

33 The diagram shows a balanced meter-stick. What is the value of the weight placed at 

the 10 cm mark? 

 

 

 

 

A)   1.5 N B) 40 N C) 6N D) 16N 

34 A body is just floating on the surface of a liquid. Density of the body is same as that of 

the liquid. The body is slightly pushed down. What will the body do? 

A) Sink B) Oscillate about its 

mean position 

C) Float inside the 

surface of a liquid 

D) Remain floating on the 

surface of a liquid 

35 An elastic wire of length 2m and cross-sectional area 0.02m2 is stretched 0.10m by a 

300N. Calculate the young’s modulus of the material. 

A) 3 x 105Nm-2 B) 4 x 105Nm-2 C) 4 x 104Nm-2 D) 5 x 106Nm-2 



 

 

36 The normal temperature of Human body is __________ 

A)  42˚C       B)  40˚C      C)  37˚C D)   35˚C 

37 As water boils, the heat transfer through the water is best described as ___________. 

A) convection B) conduction C) radiation D)  insulation 

38 A cat of weight 20N stands on one 

end of a see-saw and the distance 

between the cat and the pivot is 3m, 

find the moment. 

 

 

 

 

 

A)  20 Nm B)  23 Nm C)  120 Nm D)  60 Nm 

39  A 500 N weight sits on the small piston of a hydraulic machine. The small piston has 

area        2 cm2. If the large piston has area 40 cm2, how much weights can the large 

piston support?  

A)  25 N B)  500 N C)  10000 N D)  40000 N 

40  The masses and volumes of four different metals were measured in an experiment and 

entered in a table as shown. Which of 

these metals has the greatest density? 

 

 

 

A)  Mercury B)  Aluminum C)  Brass D)  Gold 

41 As a rock sinks deeper and deeper into water of constant density, what happens to the 

buoyant force on it? 

A) It 

increase 

B) It remains 

constant. 

C) It decreases D) It may increase or decrease, 

depending on the shape of the rock. 

42 

  

The density of mercury in kgm-3 is __________. 

A)  1000 B)  2000 C)  6000 D)  13600 

43 The atmospheric pressure is 100kPa. What is the force exerted by the atmosphere on a 

rectangular surface that measure 0.5 by 0.4? 

A)  20KN B)  30KN C)  35KN D)  40KN 

44 A person running fever has a temperature of 1040F, what is his temperature in degree 

centigrade (c0)? 

A)  400C B)  370C C)  450C D)  320C 

45 A piece of metal becomes hot when it lies in the sun through ___________. 

A) Both conduction 

and convection 

B) Convection C) Radiation D) Both convection and 

radiation 



 

 

46 A fan produces a feeling of comfort during a hot weather because __________ 

 A) Fan 

supplies 

cold air 

B) Our body radiates 

more heat due air of 

Fan 

C) Any unknown 

reason 

D) Our perspiration 

evaporates rapidly from 

our body 

47 Increased in the pressure of a confined fluid is given by _____________. 

A Newton’s law B) Pascal’s law C) Archimedes law D) Boyle’s law 

48 In what way may the turning effect of a force be increased? 

A) By 

lubricating the 

fulcrum with 

oil or grease. 

B) By increasing the 

perpendicular distance 

between the force and 

the fulcrum. 

C) By decreasing the 

perpendicular distance 

between the force and the 

fulcrum. 

D) By 

reducing 

the applied 

force 

49 

  

If a bolt and nut are difficult to undo, why is it easier to turn the nut by using a longer 

spanner? 

A) A small turning 

moment. 

B) A larger turning 

moment. 

C) More friction. D) Less friction. 

50 Calculate the extension in wire of force constant 2000Nm-1, when a force of 200N is 

applied on it with in elastic limit. 

A) 0.2m B) 0.3m C) 0.1m D) 0.4m 

51 The figure shows a uniform meter rule 

pivoted at the 50cm mark. 125g and 200g 

weights hang from the rule as shown. 

Calculate where you would hang a 25g 

mass in order to balance the rule 

horizontally. 

 

A) 40cm from the 

pivot on the side 

of the 200g mass 

B) 35cm from the 

pivot on the side of 

the 200g mass 

C) 30cm from the 

pivot on the side of 

the 200g mass 

D) 20cm from the 

pivot on the side of 

the 200g mass 

52  Which one of the following statements is incorrect? 

A) Density is the 

volume per unit 

mass of a material 

B) Density may be 

measured in units 

of g/cm3 

C) Density is the mass 

per unit volume of a 

substance 

D) Density may 

be measured in 

units of kg/m3 

53 The process of liquid changes into vapors on heating even below its boiling point is 

known as ___________. 

A)    condensation B)    Sublimation C)     evaporation D)   radiation  

54 A liquid has a specific gravity of 0.357. What is its density?  

A)  357 kg/m3 B)  643 kg/m3 C) 1000 kg/m3 D) 3570 kg/m3 

55 A Thermos flask prevents loss or gain of heat by __________.  

A) conduction B) convection C) radiation D)  all of the above 

56 Which one of the following activities does not apply the turning effect of a force? 

A) Swinging on 

a swing 

B) Sliding down a 

slide 

C) Moving up and down 

on the see-saw 

D) Rowing a 

boat 



 

 

57 Which of the following is not a heat insulating material? 

A)  Wood B)  Rubber C)  Iron  D)  Plastic 

58 

 

Given Vernier caliper has a zero error of + 0.04 cm. The diameter of a rod, as read by 

this Vernier, is 1.24cm. The corrected diameter of the rod is  

A) 1.28 cm B)  1.20 mm C) 1.28 mm  D)       1.20 cm 

59 

 

Dark, rough surfaces are generally good for __________ 

A) Conduction B) Radiation  C) Convection D) Reflection 

60 Four blocks of different metals, each had the same size and 

volume. They were weighed on a balance and their masses 

recorded in the table shown. Which one of these metals is 

the least dense?  

 

 

A)  C B)  B C)  A D)  D 

61 A block of concrete weights 900N and its base is square of side 3m. What pressure 

does the block exert on the ground? 

A)  50Nm-2 B)  100 Nm-2 C)  200 Nm-2 D)  300 Nm-2 

62 Liquid water is more dense than ice because ___________. 

A) A liquid H2O 

molecule has 

more mass than 

an ice  H2O 

molecule 

B) A chemical 

change occurs 

when ice melts that 

causes the mass of 

water to increase 

C) When ice melts 

there is an increase 

in the amount of 

water molecules 

D) there are a greater 

number of H2O 

molecules per unit of 

volume in liquid 

water than ice 

63 The diagram shows a meter-stick balanced at equilibrium. At what position on the 

meter-stick is the 3N placed? 

 

 

 

 

 

A)  6.6 cm B)  56.6 cm C)  10 cm D)  60 cm 

64 The thermal energy of a substance is the ___________. 

A) total kinetic 

energy of all the 

particles 

B) average kinetic 

energy of the 

particles 

C) kinetic energy of 

each particle 

separately 

D) measure of how 

hot or cold the 

substance is 

65 The process by which heat travels from one particle to another is called __________. 

A)  radiation B)       conduction C)    insulation D)    convection 



 

 

66 

 

When air is heated inside a balloon, the air makes the balloon rise. 

This happens because, compared to the air outside the balloon, the 

heated air is  

 

 

 

A) warmer B) cooler C)  less dense D) more dense 

67 0.5kg of copper needs 1950J of heat to raise its temperature through 10k. Calculate the 

heat capacity of the sample. 

A)     290 Jk-1 B)    390Jk-1 C) 350 Jk-1 D)       400 Jk-1 

68 A meter rule pivoted off-center is shown in the diagram. It is held in equilibrium by a 

suspended mass of 200 g. The center of mass of the rule is at 50 cm mark.  Calculate 

the mass of the rule. 

 

 

 

 

 

 

A)    43 g B)    100 g C)  60 g D)  20 g 

69 

 

50 cm3 of wood is floating on water, and 50 cm3 of iron is totally submerged. Which 

has the greater buoyant force on it? 

A) The 

wood  

B) Both have the same 

buoyant force 

C) The iron D) Cannot be determined 

without knowing their densities 

70 The major source of energy on the earth is _____________. 

A)  Radiation from the sun B)  Convention C)  Forests D)  Hydroelectricity 

71 The best absorber of radiation is a body whose surface is __________ 

A) White B)   Grey  C)        Dull black D)        Highly polished  

72 A drinking glass has a low center of gravity because ________ 

A) it is heavy B) it is tall C) it has a broad base D) its contents are heavy 

73 What is the density of a 150g bowling ball that has a volume of 15cm3?  

A) 2250 g/cm3 B)  0.1 g/cm3 C)  10 g/cm3 D)     165 g/cm3 

74 The table shows the masses and densities for 

four different substances. Which of these 

substances has the least volume?  

 

 

 

A)       A B)        B C)      C  D)   D 



 

 

75 Salt water is denser than fresh water. A ship floats in both fresh water and salt water. 

Compared to the fresh water, the amount of water displaced in the salt water is 

A) more B) less C) the same d) the information is incomplete 

76 The SI unit of specific heat is ________________. 

A) JK-1 B) JK-1kg-1 C) JKkg-1 D) JKkg 

77 320Fis equal to _____________. 

A)  320C B)  1000C C)  00C D) 500C 

78 The relation between coefficient of linear and volume expansion is ____________. 

A)    γ =2α B)        γ = 3α C)   γ = 4α D)  γ = 5α 

79 

 

The volume of a brass ball is 800cm3 at 200C. Find out the new volume of the ball if 

the temperature is raised to 520C. The coefficient of volumetric expansion of brasses is 

57x10-6 0C-1 

B) 2 cm3 B) 1.46 cm3 C) 2.46 cm3 D) 2.2 cm3   

80 Which of the following is the best heat conductor? 

A)  Copper B)  Tin C)  Soft Iron D)     Aluminum 

81 A person seated in front of a fire place is heated chiefly by _____________. 

A) Convection 

of air 

B) Conduction through 

air 

C) Radiation D) Convection of CO2 

82 

 

When a substance changes state such as a liquid changing to a gas, what name is given 

to the heat change taking place? 

 

A) Expansion B) Boiling C) Convection D) Latent heat 

83 

 

The diameter of a very thin wire is to be measured by finding the thickness of a 

collection of, say 10, of these wires. The instrument, that should preferred for this 

purpose, is a  

A)   Measuring tape B)    Screw gauge C)   Vernier calipers D)  Meter scale 

84 

 

Old houses were often built with high ceilings in the rooms so that they would be 

cooler in the warmer months. This was to take advantage of ____________. 

A) Conduction B)  Convection C) Radiation D)  Insulation 

85 When a body is floating in a liquid, then weight of the body is balanced by the upward 

thrust of liquid on the body. Due to this, the apparent weight of the body in the liquid 

is equal to? 

 A) Weight of liquid 

displaced by the body 

B) Zero C) Weight of body 

outside the liquid 

D) Sum of the weight of 

liquid displaced and weight 

of body 

86 A block weighing 10N rests on a floor. What pressure 

does the block exert on the floor?  

 

 

 

 A)  0.0001 Pa B)  10 Pa C)    100 Pa D)    1,000 Pa 



 

 

87 A uniform rod of weight 5N and length 1m is pivoted at a point 20cm from one of its 

ends. A weight is hung from the other end so that the rod balances horizontally. What 

is the value of the weight? 

 A)   0N B)   0.05N C)   5N D)  7.5N 

88  Which one of the following is not a method of heat transfer? 

A) Insulation B) Conduction C) Radiation D) Convection 

89 If the mass of solid body is doubled, its density ___________. 

 A) Becomes 

twice 

B) Becomes half C) Does not change D) Becomes four 

times 

90 The unit of strain is ____________. 

 A)      Nm B)      Nm2 C)      J D)        No unit 

91 The Fahrenheit and Celsius scale reading of temperature coincide at __________. 

A)  00 B)  -4600 C)  -2730 D)  -400 

92 A piece of glass is heated to high temperature and then allowed to cool. If it cracks, a 

probable reason for this is the following property of glass __________ 

A) High thermal 

conductivity 

B) High melting 

point 

C) Low thermal 

conductivity  

d) High 

specific heat 

93 In the experiment of a beam balance, a metallic bob is placed in one of the pan and it 

gets balanced by putting the weights 50g, 1g, 200mg and 1mg. The mass of the bob is 

__________.  

A)  51.210g B)        51.201g      C)         49.199g D)       49.190g 

94 

 

The unit of heat is the _______________. 

a) kilogram (kg) b) Joule (J) c) Watt (W) d) Newton (N) 

95 A block of wood 10m x 5m x 4m, has a mass of 80000kg. What is the density of this 

wood? 

A) 200 kgm-2 B)  4000 kgm-2 C)    2000 kgm-2 D)    400 kgm-2 

96 

 

Which one of the following conditions will cause the density of a liquid to decrease? 

a) Heating   

the liquid  

b) Adding more liquid 

to the container 

c) Dividing the liquid into two 

equal volumes 

d) Cooling 

the liquid 

97 What does the adjacent diagram show? 

     

             

 

 

 

 

 

 

A)      conduction B)      convection  C)       radiation  D)     insulation  



 

 

98 One liter of water at 30°C is mixed with one liter of water at 50°C. The temperature of 

the mixture will be ___________. 

A) 80°C B) more than 50°C but less than 80°C C) 20°C D) between 30°C and 

50°C 

99 A certain household has consumed 250 units of energy during a month. How much 

energy is this in joules? 

A)    3.6 × 106 J B)   5.2 × 106 J C)   9 × 108 J D)   250J 

100 The temperature at which a liquid changes to a gas is known as its ____________. 

A)  boiling point B)   cooling point C)   freezing point D) melting point 
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ANSWER SHEET  
 

Physics Academic Achievement Tests (PAAT) For Students of 

Grade 9th  
  

Name of Students: _______________________________ Roll No: ___________ 

Name of School: __________________________________________________ 

Group: __________________________________________Experimental/Control 

Signature: __________________________________ Date: _________________ 

INSTRUCTIONS FOR MARKING ANSWERS: 

1. Use only soft pencil to shade your answer 

2. Do not use ink or ball point pens 

3. Shade only one option for each question 

4. Use eraser to erase any error or stray mark on this sheet 

5. Example of shading: if you think B is the correct answer to question No. 1, 

shade the bubble as follows: 

Total marks: 100               Time: 2hours (120 minutes) 
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ANSWER KEY FOR PAAT 

S.NO ANS S.NO ANS S.NO ANS 

1 D 35 A 69 C 

2 A 36 C 70 A 

3 C 37 A 71 C 

4 C 38 D 72 C 

5 B 39 C 73 C 

6 C 40 D 74 C 

7 A 41 B 75 B 

8 A 42 D 76 B 

9 B 43 A 77 C 

10 A 44 A 78 B 

11 B 45 C 79 B 

12 A 46 D 80 C 

13 D 47 B 81 A 

14 B 48 B 82 D 

15 D 49 B 83 B 

16 A 50 C 84 B 

17 D 51 A 85 B 

18 D 52 A 86 D 

19 C 53 C 87 D 

20 B 54 A 88 A 

21 A 55 D 89 C 

22 B 56 B 90 D 

23 D 57 C 91 D 

24 B 58 D 92 C 

25 A 59 B 93 B 

26 A 60 B 94 B 

27 D 61 B 95 D 

28 B 62 D 96 A 

29 D 63 D 97 A 

30 A 64 A 98 D 

31 C 65 B 99 C 

32 D 66 C 100 B 

33 A 67 B  

34 A 68 B 
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PHYSICS ATTITUDE SCALE (PAS) FOR PHYSICS STUDENTS OF 

GRADE 9TH 

Name of School: _____________________________________________________ 

Name of Student: _____________________________________________________ 

Roll No: __________________Signature of student: _________________________ 

Note: Indicate by a check ( ) your degree of agreement in each statement on 

five-point scale. These are as under: 1= Strongly Disagree (SDA), 2 = Disagree 

(DA), 3 = Neutral (N), 4 = Agree (A), 5 = Strongly Agree (SA) 

S/No Statements SA A N DA SDA 

A Attitude towards Physics Subject and its 

Usefulness 

     

1 I like Physics more than other science subjects.      

2 I think Physics is an interesting subject.      

3 I am confident in doing physics work.      

4 Personally I believe that Physics is a difficult 

subject. 

     

5 Physics is a boring subject.      

6 Physics is easy for me.      

7 I am not good in Physics.       

8 Physics is not important to learn.      

9 I think Physics is the most important subject for 

my future. 

     

10 I like to learn Physics through daily examples.      

11 I do not see physics has any relevance to everyday 

life. 

     

B Attitude towards Physics Classwork and 

Homework 

     

12 I feel nervous in Physics class.      

13 I struggle to miss never any Physics class.      

14 Physics lessons are exciting.      

15 Physics lesson is boring.      

16 I understand everything taught in Physics lessons.      

17 I feel jammed when doing physics homework’s.      

18 I do not like to study Physics at home.      



 

 

 

19 I hate revision it takes too long.      

20 I am afraid of physics homework.       

21 I like physics homework.      

22 Physics homework motivates me towards better 

learning. 

     

C Attitude towards Physics Teachers      

23 I become nerves when my physics teacher asks 

questions during teaching. 

     

24 I feel fear when my Physics teacher arrived at 

class. 

     

25 My Physics teacher always comes to class 

regularly. 

     

26 I enjoy discussion with my Physics teacher on 

Physics concepts. 

     

27 My Physics teacher has full knowledge about the 

subject. 

     

28 My Physics teacher is boring like Physics subject.      

29 I am satisfied with my Physics teacher teaching 

method. 

     

30 My Physics teacher is very sincere with his/her 

work. 

     

31 I dislike my physics teacher because of the 

physics subject. 

     

32 I feel trouble when my physics teacher announce 

test. 

     

D Attitude towards Physics Content and Test       

33 I like doing physics because it involves 

calculations. 

     

34 I hate the physics because of its abstract nature.      

35 I always avoid conceptual questions in physics.      

36 Physics numerical problems are difficult to 

understand. 

     

37 Physics objective type’s questions are very easy 

for me. 

     

38 I find easy to understand the examples given in 

each chapter.  

     

39 I expect to do well in Physics tests.      

40 Physics tests make me nervous.      

41 Physics tests motivate me for further studies.      

42 I feel tests do not help me to learn Physics.      



 

 

 

E Attitude towards Physics Laboratory Work      

43 Physics laboratory work does not upset me      

44 I think physics laboratory work is wastage of 

time. 

     

45 I feel tense while performing Physics 

experiments. 

     

46 I hate the Physics laboratory work.      

47 The terms in the Physics practical confuse me.      

48 I like to work in Physics laboratory.      

49 I know how to handle the equipment in 

laboratory. 

     

50 I know the names of all apparatus used in Physics 

practicals. 

     

51 Performing Physics practical is fun for me.      

52 I feel difficulty in taking readings even for a 

simple Physics experiment. 

     

 

   

Thanks for your cooperation 
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MODEL LESSONS ON ALM FOR THE EXPERIMENTAL GROUP 

Model Lesson No. 1 (ALM) 

General Information: 

Subject: Physics 

Chapter:  Turning effects of forces 

Topic  Equilibrium and stability  

Grade:  9th   

Time:  70 Minutes 

 

Objectives of the Lesson: 

At the end of the lesson, the students should be able to: 

1. Define equilibrium. 

2. Make a differentiation between the two conditions of equilibrium. 

3. Give examples of the two conditions of equilibrium from daily life. 

4. Know stability of an object. 

5. Use problem solving skill to solve problems related to moment of force. 

Supporting Materials: 

 Physics textbook,  foot and wedge, charts, markers, beakers, funnels, glasses, 

white papers, handouts, etc. 

Method and Techniques: 

 Interactive lecturing coupled with group work, KWL-Charts, brainstorming, 

questioning and answering techniques, lab work/ hands-on activities, discussion (think-

pair-share), problem-solving techniques, short tests and one- minute paper. 

Vocabulary: 

Equilibrium, conditions of equilibrium, center of mass, states of equilibrium, etc. 

Safety:   

 Do not break any kinds of glass wares. 

 Take the reading carefully in order to minimize the errors.  

 Take at least three observations for each activity. 

 



 

 

 

ENGAGE (15 Minutes): (interactive lecturing, group work, brainstorming, KWL 

 sheets, and questioning-answer techniques) 

The teacher will make five (5) groups of students each consisted of eight (8) students. To 

check the student’s prior knowledge, the teacher will distribute the KWL sheets among the 

students and will start brainstorming by asking the following questions (open-ended 

questions to engage the students in the activity): 

1. What is a force? 

2. State moment of force 

3. What is the relationship between force, moment arm, and moment of force? 

4. What is the principle of moments? (The principle of moments states that when in 

equilibrium the total sum of the anti-clockwise moment is equal to the total sum of the 

clockwise moment)  

5. Show class the following: 

a. a book lying on the table 

b. the motion of the paratrooper in the downward direction 

 

 

 

 

 

 

 

Write all the above answers on the writing board. Tell the class that the bodies in both the 

cases are in the form of equilibrium and write the definition on the board i.e. Equilibrium? 

(The state of a body in which under the action of several forces, there is no change in the 

translational and rotational motion is called mechanical equilibrium). 

Questions Expected answers 

a. Why is the book lying on the table?  a. Because no force act on it 

b. Why is the paratrooper falling down with 

constant speed?   

b. Because no force act on it 

c. Which thing is common in both the objects? c. force on both is zero. 

d. What else is common for both the 

examples?  

d. acceleration on both is zero.  



 

 

 

Ask the class to give some more examples for equilibrium on the paper and discuss these 

with the partner in the group.  

Assessment: The teacher will move on from table to table and listen the students’ 

discussion about the examples.  

Transition: to understand equilibrium, we need to know about the conditions of 

equilibrium. So,  now we will study the conditions of equilibrium. 

EXPLORE (15 Minutes): (Interactive-lecture, problem-solving techniques, questions-

answer techniques, and think-pair-share) 

At this stage the teacher will distribute the handouts about the equilibrium and condition 

of equilibrium among the 8 groups and explore it through interactive lecture. The teacher 

will discuss the conditions of equilibrium as; 

1. The first condition of equilibrium: If the sum of all forces acting concurrently on a 

body is equal to zero, then the body must be in static equilibrium.  Mathematically:   

ΣF = Fnet =  0 

2. The second condition of equilibrium: The sum of all the torques on an object in 

equilibrium is zero. The net (resultant) external torque must be zero about any axis. 

Mathematically:  Στ = 0 

Hence, for a body to be completely in equilibrium both the conditions should satisfy. 

     ΣF = 0 

     Στ = 0 

 

Examples of conditions of equilibrium: examples: What type of equilibrium exists? 

1. A physics book sitting on a table. 

2. A skater at constant velocity. 

3. A spinning CD. 

4. The wheel of a car traveling at constant velocity. 

The teacher will distribute eight sheets on which the following two problems are written 

related to conditions of equilibrium. 

 

 

Problem 1: 

Two kids of weight 300N and 350N are sitting at the ends of 6m long see-saw. The sea-

saw pivots at its center. Where would third kid sit so that the seesaw is in equilibrium in 

horizontal position? The weight of the third kid is 250N (Ignore the weight of the seesaw). 



 

 

 

.  

Problem 2:   

A student carries out an experiment to balance a regular 4m long plank at it midpoint. 

How much weight is placed at 80cm to the left of the pivot so that it balance a mass of 

3.2kg placed at 100cm to the right of the pivot? 

 

 

 

 

What the Students Will Do:  The students will work individually using problem-solving 

technique on the worksheets, then discuss the results with the partner, and then share it 

with the whole class by using writing board or write the solution on the chart and past it 

on the front wall.. 

 

Assessment: The teacher will move on from table to table in order to see the students 

work, and facilitate each group to explore the answer correctly during this problem 

solving activity.  

 

Transition: Now the teacher will move from this stage to explain these concepts in 

connection with the center of gravity and states of equilibrium. 

 



 

 

 

EXPLAIN (15 Minutes): (Interactive-lecture, group work, discussion (think- pair- 

share) 

Center of Gravity: The location where all of the weight of an object seemed to be 

concentrated. 

  

Practical example of equilibrium and center of gravity: A tight rope walker in a circus 

carries a weighted pole or an umbrella. 

Stability: An object is stable if it is difficult to fall (knock over), if it will tend to return to 

its original position when disturbed. The stability of a system is connected to its 

equilibrium state (the state where there are no net forces acting - all are balanced). 

States of equilibrium: There are three states of equilibrium: 

1. Stable equilibrium 

When the center of gravity of a body lies below the point of suspension or support, the 

body is said to be in stable equilibrium. For example a book lying on a table is in stable 

equilibrium as shown in figure A. 

Explanation:  A book lying on a horizontal surface is an example of stable equilibrium. If 

the book is lifted from one edge and then allowed to fall, it will come back to its original 

position.  Other examples of stable equilibrium are bodies lying on the floor such as chair, 

table etc. 

Reason of stability: When the book is lifted, its center of gravity is raised. The line of 

action of weight passes through the base of the book. A torque due to the weight of the 

book brings it back to the original position. 

2. Unstable equilibrium 

When the center of gravity of a body lies above the point of suspension or support, the 

body is said to be in unstable equilibrium. Example: pencil standing on its point or a stick 

in vertical standing position as shown in figure B. 

Explanation: If thin rod standing vertically is slightly disturbed from its position it will 

not come back to its original position. This type of equilibrium is called unstable 

equilibrium, other example of unstable equilibrium are vertically standing cylinder and 

funnel etc.  

Reason of instability: when the rod is slightly disturbed its center of gravity is lowered. 

The line of action of its weight lies outside the base of rod. The torque due to weight of 

the rod toppled it down. 



 

 

 

3. Neutral equilibrium 

When the center of gravity of a body lies at the point of suspension or support, the body is 

said to be in    neutral equilibrium. Example: rolling ball as shown in figure C. 

Explanation: If a ball is pushed slightly to roll, it will neither come back to its original nor 

it will roll forward rather it will remain at rest. This type of equilibrium is called neutral 

equilibrium. 

Reason of neutral equilibrium: If the ball is rolled, its center of gravity is neither raised nor 

lowered. This means that its center of gravity is at the same height as before. 

What the Students Will Do:  Students will work in groups to answer these questions on 

the worksheet and will share their results with each other in the groups, and also with the 

teacher 

The teacher will facilitate each group towards the solution of the problems.  

Transition: Now that we have understood the center of gravity and stability.  Let’s use 

some more examples daily examples of stability and center of gravity 

ELABORATE (10 Minutes): (Lab work/hands on activities, and discussion or   think-

pair-share) 

 

 

 

 

 

The teacher will hand over different glasses (beakers, glasses, and funnels, tea cups, etc. to 

the student groups along worksheets to make observation for which one object is more 

stable and why? As shown in the figure  

The students will also make a discussion on the stability of the following objects: 

1. A martial artist in the “horse stance” as shown in figure  

2. A racing car (low center of gravity and wide wheel base) 

3. The stability of balancing toys 



 

 

 

4. A funnel standing on wide base, neck opening, and horizontally laying its side on the 

table as shown in figure? 

   

A B C 

Figure 

The students will work and think individually, discuss it with the partner, and share it with 

other member of the group and finally a member from each group will share their findings 

with the whole class in the form of presentation on the writing board with the help of the 

prepared charts. The teacher will provide a feedback and facilitate the students and will 

also clear the misconceptions. 

 

Figure 

Transition:  

Now that we have calculated the thickness of glass strips of various dimensions. Let’s use 

our knowledge to see how much we have learned by taking a test. 

EVALUATE (15 Minutes): (short test, one minute paper, problem-solving techniques) 

What the Teacher Will Do: 

 Ask students to put everything away and to take their seats at their desks. 

Each student will receive an evaluation sheet to be completed. The teacher will 

distribute one minute paper and also a test consisted of the following questions. 

The students are directed to respond one minute paper, and answer these questions 

briefly. 



 

 

 

1. What does it mean to say that something is in mechanical equilibrium? 

2. Consider a book that weighs 15N at rest on a flat table. a) How many Newton’s of 

support force does the table provide? b) What is the net force on the book in this case? 

3. Is there any relationship between center of gravity and stability, if yes, and then 

explain how? 

4. Write every day examples of the stability of the objects? 

5. Why is it more difficult to lean backwards? Explain? 

6. How can we say that the moving object is in equilibrium? 

7. A uniform meter rod of weight 100 N carries a weight of 40 N and 60 N suspended 

from 20 cm and 90 cm mark respectively. Where will you provide a knife edge to 

balance the meter scale? 

One minute paper:  

1. What was the most important thing you learned during this class? 

2. What important question remains unanswered? 

What the Student Will Do:  Students will take the test. 

  



 

 

 

Model Lesson No. 2 (ALM) 

General Information:  

Subject:  Physics 

Chapter: 7 Properties of matter 

Topic  Upthrust in fluids, Archimedes’ principle, and density of a body.  

Grade:  9th   

Time:  70 Minutes 

Objectives of the Lesson:  

At the end of the lesson the students should be able to: 

1. Understand the concepts of sinking or floating 

2. Observe and note details in an experiment 

3. Differentiate among the objects sink and float 

4. Define the term “density” 

5. Define upthrust or buoyancy 

6. Define and Explain Archimedes’ principle to find out the density of heavier body than 

water 

7. Give examples of application of Archimedes’ principles 

8. Solve various types of problems relating weight, volume, and density. 

9. Improve their observation, understanding, application, reasoning, communication, 

social, problem solving, and critical skills. 

Supporting  Materials:  

 White board, a small spring weighing scale, beaker, thermometer,  thread, given 

solid, water, table, work sheets, pencils, markers of various colors, calculator, class 9th 

Physics course books and practical notebook, and other necessary materials. 

Method and Techniques:  

 Interactive lecturing coupled with group work, KWL-Charts, brainstorming, 

questioning-answer techniques, problem-solving techniques, group discussion (think-pair-

share), lab work, short test, and one minute paper.   

Vocabulary: 

Sink, float, density, mass, volume, up thrust or buoyancy, Archaimedies’s principle, 

Safety:   

 The beaker should be filled with two third of water. 

 The solid should not touch the base or walls of the beaker. 

 Solid should be completely dipped in water. 

 The spring balance should not stretch with attaching maximum vote. 

 



 

 

 

ENGAGE (15 Minutes): (interactive-lecture, group work, KWL-Chart, 

brainstorming,  question-answer techniques)  

The teacher will start brainstorming by asking questions (open-ended questions) to engage 

the students in the activity.  

1. Make appropriate groups (5 groups; each consisted of eight students) and handed over 

the necessary materials (straw, tomato, egg, tennis ball, cork, apple, iron ball, a small 

water tub etc.) to each group through the material collector.  

2. Ask the children if they know what it means to float.  

3. Tell the children to perform an activity to see which items float in the water and 

which ones sink (The students will put the entire objects in the container one by one 

in order to observe object sink or float and record their observation in the given table) 

Table 1.Material sink or float 

S.No Object Name Sink or Float Reason why float or sink 

1 Straw,   

2 Tomato,   

3 Egg,   

4 Iron bob   

5 Cork,   

6 Apple,   

7 Tennis Ball,   

 

The teacher visits from table to table and writes the students expected responses for the 

following questions: 

1. Why the some objects sink into water while other float on water surface? (When an 

item goes to the bottom of the water, we say it sinks). 

2. Why heavier object sinks and lighter floats?  

3. What is density? (d=m/v) (m=dv) 

4. How can pressure be defined? (P=F/A=mg/A=dvg/A=dgAh/A=dgh) 

5. What is a fluid? (a collective name for all liquids and gases) 

6. When a tennis ball or cork is held below the surface of water and then released, the 

tennis ball or cork immediately rises to the surface of water.  Why? (The students 

demonstrate this activity in each group). 

Assessment: The teacher will move on from table to table and listen to the students’ 

expected responses.  

Transition: teacher will announce that today we are going to learn Upthrust or Buoyancy 

and Archimedes’ principles and its application to find out Density of an object. 

EXPLORE (15 Minutes): (interactive lecturing, group work, lab work, questions-

answer techniques) 



 

 

 

 At this stage the teacher will distribute the handouts about the upthrust and 

Archimedes principles among the 5 groups and explore it through interactive lecture using 

questions and answer technique and writing board. Ask the students.  

1. What is upthrust or buoyancy?  

2. How can we find the density of a body heavier than water? 

The teacher will give the following detail: 

Upthrust in Fluid 

“When a body is immersed in a fluid, two forces acting on it i) force of 

gravity, which is the weight of the body ii) an upward force which the 

fluid exerts on the body opposite to the force of gravity is called up-

thrust or buoyancy”. 

Examples:  

1. The piece of cork having density less than water, the upward thrust of water on it is 

greater than the weight of the cork and hence it is floating on water surface (as 

observed in the demonstration). 

2. Consider a balloon filled with helium (a gas lighter than air) will be pushed upwards 

by denser air when it is released. On this balloon the upthrust of air is greater than the 

weight of the balloon (gas plus balloon material) and hence the balloon moves up.  

Archimedes’ Principle:  

 We can find the density of a body heavier than water by using Archimedes’ 

principle. 

“When an object is wholly (or partially) immersed in a liquid, it experiences a buoyant 

force (upthrust) which is equal to the weight of liquid displaced by the object”. 

When a body is immersed in a fluid, two forces acting on it i) weight W acting vertically 

downward and ii) an upward buoyant force Fb, which is equal to the weight of the fluid 

displaced by body immersed in it.  If the weight of the body is greater than the up-thrust 

the body will sink in fluid, but if the up-thrust is greater than the weight of the body, the 

body will float on the surface of the fluid i.e. if W>Fb (the object will sink) and if W=Fb 

(the body will float in the fluid=Law of floating). 

Law of floating: “A floating object displaces its own weight of the fluid in which it 

floats” 

The criterion for sinking or floating of an object in a fluid can also be expressed in terms 

of the densities of the object and the fluid. Suppose a body of mass m, having density d, 

and volume V be immersed in a fluid of density d’. Let the volume of the fluid displaced 

be V’ having mass m’ which is equal to part of the object submerged in the fluid. Then, 

according to law of floatation. 



 

 

 

Weight of the  object = Weight of the fluid displaced 

         mgg′ 

         Vρ = V′ρ′ 

        ρ/ρ′ =V′/V ------------ (i) 

This equation shows that density α 1/volume  

So if ρ < ρ′ then V′<V and if ρ = ρ′ then V′ = V. So, if the density of an object is less than 

the density of the fluid in which it is immersed, it will float in the fluid and will be 

partially immersed. In case if ρ = ρ′, then object will float in the fluid and will completely 

immerse. 

The upthrust reduces the weight of the body inside the water. This reduction in weight of 

the body is equal to the weight of an equal volume of water displaced by the body. This 

principle is used to calculate the density of the body. At 40C the density of water is 

1gm/cm3.  The formula for density of a given solid is given as: 

Density = [weight of solid in air/(reduction in weight in water] x density of water at room 

temperature  

Density of solid = W1/(W1-W2) x density of water at room temperature 

Or 

 

---------------(i) 

What the Students Will Do:   

1. Students will work in groups, draw diagrams to understand the opposite forces, law of 

floatation, and density volume equations  

2. They will co-relate it with the balloon and cork examples   

3. Work out on the worksheet these equations and will discuss it with each other and 

with the teacher.  

Assessment:  

The teacher will move on from table to table in order to see the students work, and 

provide facilitation to understand the concept fully.  

Transition:  

Now the teacher will move from this stage to explain these concepts in more detail. 



 

 

 

Explain (15 Minutes): (interactive lecturing, group work, hands on activities or lab 

work, think-pair-share) 

 

 

 

 

 

 

 

 

 

 

At this stage the students will work in groups to find out the density of a body heavier 

than water using Archimedes’ principle. Students will use their practical note book to 

seek guide. The teacher will visit at each table to see the experimental set up and provide 

guidance and supervision.   

The students will record observations and calculations in the following table. 

Observations and calculations 

Room temperature toC = ____◦C 

Density of water at room temperature = -----------------gm/cm3 

S.No 

Weight of 

the solid in 

air, W1 

Weight of the 

solid in water, 

W2 

Reduction in 

weight, W1-W2 

Density of solid = ρ′= 

W1/(W1-W2) x ρ 

1     

2     

3     

Mean density of solid = ρ′ = (ρ1 +ρ2+ ρ3)/3 = -------- gm/cm3 

Application of Archimedes' Principle  

 Examples of lower-density objects or substances floating in higher-density fluids 

like: a submarine; a hot air balloon; a hydrometer; ship; fishes; oil on water; a bit of cork 

in wine, and an iceberg.  

What the Students Will Do:  Students will perform this experiment in group and will be 

busy in observations and calculations and will discuss their results in the whole class 

through collaborative learning. The teacher will write the results of each group on the 

writing board.  

Transition: Now that we have calculated the density of a solid object using Archimedes’ 



 

 

 

principle, let’s solve some more problems to have full control over the concept. 

ELABORATE (10 Minutes):   (Group work, problem-solving techniques, and   think-

pair-share) 

To further expand and understand the concept to the students the teacher will asks these 

questions in order to strengthen problem solving skills.  

1. A block is fully immersed in water. Before the immersion the block weight 30N and 

while immersed its apparent weight was found to be 25N. Calculate  

a) The upthrust or buoyancy on the block (5N) 

b) The weight of the water displaced (5N) 

c) The volume of the water displaced (5 x 10-4m3) 

d) The volume of the block (5 x 10-4m3) 

e) The density of the block (6 x 103kgm-3) 

2. Ask students to the following questions  

a) If a peach has a volume of 130 cm3 and sinks in water, what can you say about its 

mass? (Its mass must be more than 130 grams) 

b) If a banana has a mass of 150 grams and floats in water, what can you say about its 

volume? (Its volume must be more than 150 cm3) 

What the students will do: The students will use think-pair-share techniques and work in 

groups to answer the above questions. The teacher will compare the responses of each 

group and make correction where necessary. 

Transition:  Now that we have solved numerical questions and conceptual questions and 

got mastery over the topic. Let’s use our knowledge to see how much we have learned by 

taking a test. 

EVALUATE (15 Minutes):  (Short test, problem-solving techniques, and one 

minute paper) 

What the Teacher Will Do: 

Ask students to put everything away and to take their seats at their desks. Each student 

will receive an evaluation sheet to be completed. The teacher will distribute test, which 

will be consisted of the following questions. The students are directed to answer these 

questions briefly. 

1. What is buoyancy or up-thrust? 

2. State Archimedes’ principle? 

3. What is mass density and its SI unit? 

4. Why the Iron sinks into the water while a piece of wood floats on water surface? 

5. Why the hydrogen filled balloon moves up? 

6. Why a small needle sink in water and huge ships travel easily in water without 

sinking? 

7. Calculate the pressure at a depth of 100m of water. Take g=10ms-2  (106 Pa) 



 

 

 

 

One minute paper:  

1. What was the most important thing you learned during this class? 

2. What important question remains unanswered? 

What the Student Will Do:  the students will handed over the KWL-Charts, tests, and 

one minute paper and will leave the classroom. 

 

 

 



 

Appendix-K 

 

MODEL LESSONS ON TTM FOR THE CONTROL GROUP 

Model Lesson No. 1 (TTM) 

 

General Information: 

Subject: Physics 

Chapter:  Turning the effects of forces 

Topic  Equilibrium and stability  

Grade:  9th   

Time:  
70 Minutes 

Objectives of the Lesson: 

At the end of the lesson, the students should be able to: 

1. Define equilibrium. 

2. Make a difference between the two conditions of equilibrium. 

3. Give examples of the two conditions of equilibrium from daily life. 

4. Know stability of an object. 

5. Use problem solving skill to solve problems related to moment of force. 

Teaching Aids: 

Grade 9th Physics textbook, eraser markers/chalks, writing board, etc. 

Teaching Methods:  

Lecture method, demonstration method, and  chalk-talk  method of teaching 

Warm-Up (10 Minutes) 

To know the students’ background knowledge and motivate them towards the 

new lesson, the teacher will ask the following questions from the students: 

1. What is a force? 

2. Examples of force from daily life 

3. State moment of force 

4. What is the relationship between fore and moment arm, and moment of force? 



 

 

 
 

 

Presentation (35 Minutes) 

Whatever the students’ responses may be but the teacher will introduce the topic 

as today we will study about “equilibrium and stability.” By saying this teacher 

will fully explain the concept in detail to the students.  The teacher will use chalk 

& talk, demonstration, and lecture method and will talk about: equilibrium; 

condition of equilibrium; examples of conditions of equilibrium; center of 

gravity; stability; states of equilibrium (stable equilibrium, unstable equilibrium, 

and neutral equilibrium). The teacher will demonstrate use writing board to draw 

diagrams, and will use charts as well to understand the concepts to students 

Writing Board Summary (8 Minutes) 

The summary of the topic: the will write and draw important definitions and 

necessary diagrams on the writing board.  

Summative Assessment (10Minutes) 

After the presentation the teacher will ask the following questions to see the 

students  mastery over the concepts: 

1. What does it mean to say that something is in mechanical equilibrium? 

2. Consider a book that weighs 15N at rest on a flat table. a) How many 

Newton’s of support force does the table provide? b) What is the net force on 

the book in this case? 

3. Is there any relationship between center of gravity and stability, if yes, and 

then explain how? 

4. Write every day examples of the stability of the objects? 

5. Why is it more difficult to lean backwards? Explain? 

6. How can we say that the moving object is in equilibrium? 

7. A uniform meter rod of weight 100 N carries a weight of 40 N and 60 N 

suspended from 20 cm and 90 cm mark respectively. Where will you provide 

a knife edge to balance the meter scale? 

Wrap-Up (5 Minutes) 

To refresh the lecture in the mind of the students, the lesson materials will be 

recapped or reviewed, i.e. the main points of the lesson will be repeated once 

again to the whole class. 

Homework (2 Minutes)  

The students will have to solve all the numerical questions given in the examples 

and at the end of the chapter and will show it to the teacher tomorrow. 

  



 

 

 
 

Model Lesson No. 2 (TTM) 

General Information:  

 

Subject:  Physics 

Chapter: 7 Properties of matter 

Topic  Upthrust in fluids, Archimedes’ principle, and density of a body.  

Grade:  9th   

Time:  70 Minutes 

Objectives of the Lesson:  

 

At the end of the lesson, the students should be able to: 

1. Know about the concepts of sinking or floating 

2. Observe and note details in an experiment 

3. Differentiate among the objects sink and float 

4. Define upthrust or buoyancy 

5. Define and explain Archimedes’ principle to find out the density of heavier 

body than water 

Teaching Materials: 

Writing board, grade, 9th Physics textbook and practical notebook, 

markers/chalks, dusters/erasers, and other necessary materials. 

Teaching Methods:  

 

Lecture method, demonstration method,  and chalk-talk method of teaching 

Warm-Up (10 Minute) 

 

To know the students’ background knowledge and motivate them towards the 

new lesson, the teacher will ask the following questions from the students: 

1. What it means to float.  

2. Which things float in the water and which ones sink? 

3. Why some objects sink into water while other float on water surface? (When 

an item goes to the bottom of the water, we say it sinks). 

4. Why heavier object sinks and lighter floats?  



 

 

 
 

5. What is density? (d=m/v) (m=dv) 

6. How can pressure be defined? (P=F/A=mg/A=dvg/A=dgAh/A=dgh) 

7. What is a fluid? (a collective name for all liquids and gases) 

8. When a tennis ball or cork is held below the surface of water and then 

released, the tennis ball or cork immediately rises to the surface of water.  

Why? (The teacher will demonstrate this activity in front of the class). 

Presentation (35 Minutes) 

 

Whatever the students’ responses may be but the teacher at this stage will 

announce that today we are going to learn upthrust or buoyancy and Archimedes’ 

principles and its application to find out density of an object. 

The teacher will explain the concepts in detail using writing board and 

demonstration or charts. The teacher will perform the experiment to calculate the 

density of a solid object using “Archimedes principle” The teacher will perform 

this experiment in front of the students and will be busy in observations and 

calculations and will discuss their results in the whole class. The teacher will 

write the outcomes on the writing board. 

Writing Board Summary (8 Minutes) 

 

The teacher will write about the definitions of upthrust or buoyancy, explain 

Archimedes’ Principle, Law of floating: write the formula to find the density of 

solid objects 
 

Or 

 

---------------(i) 

  



 

 

 
 

Summative Assessment (10 Minutes) 

 

To check the students mastery over the concepts, the teacher will ask the 

following questions:  

1. What is buoyancy or upthrust? 

2. State Archimedes’ principle? 

3. What is mass density and its SI unit? 

4. Why the Iron sinks into the water while a piece of wood floats on water 

surface? 

5. Why the hydrogen filled balloon moves up? 

6. Why a small needle sinks in water and huge ships travel easily in water 

without sinking? 

7. Calculate the pressure at a depth of 100m of water. Take g=10ms-2 (106 Pa) 

Wrap-Up (5minutes) 

 

To refresh the lecture in the mind of the students the lesson materials will be 

recapped or reviewed, i.e. the main points of the lesson will be repeated once 

again to the whole class. 

Homework (2 Minutes) 

 

The teachers will assign homework to the students to write all the multiple choice 

questions, conceptual questions, and numerical questions related to up thrust and 

Archimedes principal given in the physics textbook.  

 


