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ABSTRACT 

 

Title:  “The effects of Computer Assisted Instructions on the academic achievement, interest, and 
retention of the students in two secondary schools in Dera Ismail Khan, Pakistan: an 

experimental study” 

Researcher: Liaquat  Hussain 

Supervisor: Dr. Umar Ali Khan 

University: Gomal University, Dera Ismail Khan, KPK, Pakistan 

Year: 2012 

Subject Area: Education 

Degree: Ph.D. 

There are limited domestic studies on the effect of Computer Assisted Instructions (CAI) that 

influences on academic achievement. The only one of research that found is on retention. Those 

studies are also not on the subject of physics and do not cover the demographic effects. The 

present study was an experimental study with its objective to examine the effects of Computer 

Assisted Instructions on the academic achievement, interest, and retention of the students in two 

secondary schools in Dera Ismail Khan, Pakistan.  

Methodology: The experiment was performed on total 146 (Male= 66 & Female=80) students at 

the secondary level who were enrolled in academic year 2012. The whole sample was equated 

into two groups on the basis of pre-test. One group was randomly assigned as the experimental 

group and the other as Control group. The experimental group was taught by the Computer 

Assisted Instruction (CAI) method and the control group was taught by the traditional lecture 

method. After one month treatment both the groups were given the post-test and interest 

inventory, and delayed post-test was administered two months after post-test. 
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Data were analyzed by using the Mean, Standard Deviation, t-statistics, ANOVA and Regression 

analysis as statistical techniques. 

Findings and Conclusion: CAI method of instruction was found more effective as compared to 

Traditional Lecture method in enhancing the academic achievement, interest and retention of 

students in physics in two secondary schools. When the gender differences were analyzed CAI 

was found more effective for both male and female as compared to Traditional lecture method 

yet there were gender differences within the group. In overall female were better than male on 

achievement in both CAI and lecture methods while male were better than female in interest in 

both CAI and lecture method. The retention score of male and female shows that female were 

better in retention in lecture method while there was no difference in retention of male and 

female in CAI method. Though CAI is more effective for both Rural and Urban as compared to 

Traditional lecture method yet there were no Location differences within the groups. Also CAI is 

more effective for both students having a low or a high father income level as compared to 

Traditional lecture method. There were also no difference of father educational level (Graduate, 

under-graduate, and illiterate) and the father's income (greater than 10000, 10000) on academic 

achievement, interest and retention within the experimental group taught through CAI method.  

Yet there have been father income and educational level differences in control group taught 

through lecture method. Similarly CAI is most effective for students having different languages 

at home (Urdu, Saraiki, and Pashto) as compared to Traditional lecture method yet there were 

Language level differences. In the experimental group taught through CAI the students having 

different languages were different on academic achievement and interest while no difference was 

seen on retention. In control group taught through lecture method the students having different 

languages were different in academic achievement and retention while no difference was seen on 

interest. 

Recommendations: This research found that CAI method of teaching is better than the 

traditional one; hence the government should allocate a lot of money to develop the teachers’ 

professionalism. This research found that CAI method of teaching is better than the traditional 

one in enhancing the academic achievement, interest and retention of the students, therefore 

proper planning, inspection and support should be provided by the government for the successful 

utilization of computers for instructional purpose. Suitable software should be made available at 
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the local levels that cover the contents in different subjects. The present study was at the 

secondary level which found that CAI is a better method than traditional one; therefore other 

studies can be conducted at different other levels like primary, higher secondary and university 

level to see the effects of CAI. Studies can also be conducted in other science subjects such as 

chemistry and biology and in different other areas like mathematics and languages. 

Keywords: Computer Assisted Instruction, Traditional Lecture Method, Academic 

Achievement, Interest, and Retention 
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Chapter 1 

 

INTRODUCTION 

 

 1.1 Background of the Study 

It is the age of science and technology. Our dependency on the science and 

technology has been very much increased. The requirements of the life now have been 

changed. In the present era if a person is not technologically literate then he will lack 

behind in the rapid development and will lose himself in the race of a successful life. 

The technical competency is now becoming as compulsory as the other requirements of 

life. It is now generally admitted that economic development and prosperity of life 

depends upon the science and technology and trained scientific and technical manpower 

(Rifat, 2000). 

According to Mangal & Mangal (2011) the developments of science and 

technology have yielded rich dividends in the organization and management of 

education. The educational technology is in the continuous process of evolution. It is a 

fact that the use of technology has been changing from time to time in the education 

discipline depending upon the excellence of the experts all over the world. In the history 

of education technology has been roaming serving the systems of education in different 

ways which can be briefly stated as: 
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In the early days of human history when there was no concept of writing and the 

main focus of education means was that of verbal communication and the memorization 

of concepts in all parts of the world. Socrates teachers-pupil dialogue was the well-

known tradition of teaching and learning process for those times. The technology 

incorporated in the education system with the development of writing, in the form of 

engraving on the rocks and metals and the leaves. The development of ink, boards, 

diagrams, pictures, models, charts and other graphical representation of ideas was the 

clear advancement of technology in the teaching and learning process. 

Later on with the advancement of technology in different parts of the globe 

different new devices were invented which mold the prevailing system of education 

towards the modern advancements and sophisticated scientific instruments. This was 

the age when radio, television, and films were incorporated in the system of education. 

The development of computer technologies has totally changed the methods of teaching 

and learning. In this era the programmed instructions were introduced and the different 

learning theories were presented through different programs. Later on the computer 

assisted instruction which is the most advanced sophisticated form of programmed 

instructions was introduced in the education systems which make tremendous changes 

in the teaching and learning process. The researches then started on the use of CAI in 

different parts of the world for their effectiveness in the form of achievement.  

Computers are the most pretty and valuable gift of science and technology to the 

mankind. It has made miracles in all most all walks of life. In the present era there is no 

corner of human life which remained untouched by the computer. Just like the other 
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fields of life computer are used in education discipline in different ways including the 

actual work of teaching. Computer Assisted Instructions are the type of instructions with 

the help of computers, which are one step advance in the use of teaching machines. 

Computer is one step ahead of the teaching machines because it can perform more and 

multiple tasks as compared to teaching machine. 

The CAI is not the use of Microcomputer in education but it is the type of 

instructions in which course contents are provided to the learner at their own pace. The 

CAI is an interactive system in which students can gain according to their own abilities 

and skills (Mangal & Mangal, 2011). This idea is supported by the definition of 

Mosby’s Medical Dictionary (2009) which defined CAI as a teaching process in which 

instructional materials are presented through computer in such a way that there is an 

interactive environment with the students. 

Five pioneers in the application of computer in the education system specifically 

in physics and math are the Alfred Bork, Thomas Dwyer, Arthur Luehrman, Seymour 

Papert, and Patric Suppes. Alfred Bork is the professor at the University of California 

and is widely known in the application of computer in Physics. Thomas Dwyer has been 

the professor of physics at the University of Pittsburgh for more than 10 years and 

worked for incorporating computer in mathematics education. Arthur Luehrmann 

director of the Lawrence hall of science (an organization with at University of 

California) worked for a long time for the application of computer in physics education. 

Seymour Papert is the professor of education and worked for the LOGO based 

application of computer in education. Patrik Suppes holds several positions at Stanford 
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and is well known for developing of CAI at Stanford for different curriculums and for 

different levels of education (Taylor, 1980). CAI was impossible without the efforts 

made by these pioneers in the early history of application of computer in education. 

According to Iqbal (2000) CAI is a new field and pioneers efforts about CAI were made 

around 1960. Since then a number of heavily funded projects on a large scale have been 

conducted to incorporate computers in education for different subjects and at different 

grade levels.   

Research Framework 

The roots of CAI are in the different theories of learning. Theorists remain busy to 

facilitate students learning by enhancing quality of learning experiences. Theories of 

learning have great concern with the CAI because these theories focus on the 

improvement and advancement of methods of teaching and learning.  

According to Iqbal (2000) Learning is a change in behavior which is the result of 

interaction with the environment. In order to become an effective science teacher one 

must know how a child learns, factors affecting learning and theories of learning. 

The origin of CAI is not recent. The earlier work in the field of CAI is traced back 

to Pressy, a psychologist of Ohio State University who developed a machine in 1920 

called a “Drum Tutor”. Pressy is truly called the first inventor of teaching machines 

(Rifat, 2000). This machine was able to present to the students a series of questions. 

These questions were of multiple choice and students were able to select the choice by 

pressing a suitable key. In this machine 100% mastery was the requirement and when it 
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was reached the machine stop automatically. It was a testing machine, which incidentally 

improved learning. This concept was forgotten by the peoples till B. F. Skinner restarted 

it in 1954 (Natarajan, 2005) 

The concept of operant conditioning at the hands of B. F. Skinner led to the 

development of educational technology (Rifat, 2000).  Skinner Machine is well known in 

education circles for programmed instructions. One of the major contributions of Skinner 

was that organized material was presented through this machine. The contents were 

divided into small steps and these were presented one by one. If a learner solves the one 

step then there was no difficulty in moving towards the next one. The learner was 

reinforced immediately (Stones, 1971) 

Apart from the operant conditioning, Gestalt psychology is another school of 

thought whose main proponents are Kohler, Kurt Koffka, and Karl Duncker. They 

rejected the S-R (Stimulus Response) theory and instead talked about the whole rather 

than parts, figure and ground. For example Kohler said that animal can obtain reward 

through insight rather than time consuming in “stamping in” and “stamping out” 

responses. Their idea helps in the simulation and problem solving modes of CAI (Rifat, 

2000). 

1.2 Statement of the Problem 

Currently we face the problem of low achievers among secondary school 

students particularly in science subjects. Underachievement is a greater problem from 

the economic and social point of view because it involves wastage of human and 
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economic resources. It is also a problem from the learner’s point of view as it causes 

emotional unrest and psychological tension. Underachievement causes problem not only 

to the underachieving students, but also to their parents and teachers (Vamadevappa, 

2006). The problem of underachievement is linked to some other serious problems in 

the education system such as the lack of interest of students in the learning process. 

According to Gardner and Tamir (1989) the term interest usually refers to engaging in 

some type of activities rather than others. When we are interested in a particular 

phenomenon or activity we are favorably inclined to attend it and give time to it. The 

majority of the Students at school level with special reference to Pakistan are not 

interested in the teaching and learning process. Students at school level feel boredom, 

alienation, and disconnection with schooling (Larson & Richards, 1991) which results 

in increased drop-out rate from the school.  

Teaching is an intimate contact between the two persons in which one is mature 

and the other is less mature. It is a system of actions which produce learning, while 

learning is the modification of behavior. All types of teaching do not result in learning 

rather good learning is the result of effective teaching strategies employed by the 

teacher for the behavior modification of their learners keeping in view the learning 

objectives. This relationship between the learning, teaching strategies and teaching 

learning objectives can best be illustrated by the diagram (Mangal & Mangal, 2011) 
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Teaching and Learning Objectives 

Learning Teaching strategy 

There are two types of teaching strategies, autocratic strategies (content centered 

and teacher dominated) and democratic strategies (Students centered and democratically 

organized).  Lecture as a method and strategy is the oldest one that has been used by the 

teacher to teach almost all the subjects of the curriculum at all grades or levels. It 

belongs to the category of autocratic strategies as the teacher plays virtually the role of a 

monarch and autocrat, controlling each and every function of classroom teaching. In the 

lecture method there is verbal communication of ideas and one way teaching in which 

the students are passive listeners. On the other hand CAI as a method and strategy 

belongs to the category of democratic teaching strategies. In CAI computer is used for 

teaching purposes. It makes the teaching and learning process individualized and self-

directed (Mangal & Mangal, 2011) 

The problem is that the majority of the teachers at secondary level use the 

autocratic strategies. These strategies don’t fulfill the objectives of science teaching. 
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When science is addressed it is usually not taught in a way that enhances student 

achievement (Denny, 1978 as cited in Riggs & Enochs, 2006). There are many reasons 

for the low achievement in physics but experts suggest that the main reason is that the 

physics is taught with the autocratic strategies (traditional lecture method) and new 

methods of teaching are totally rejected. According to exerts the books of physics are 

translated by the teachers in the school and only memorization of concepts (rote learning) 

is given the importance so that students could be able to pass the examination. This is not 

justice to the teaching of physics. This situation calls for a change in the teaching method 

of physics. The method of teaching in the science curriculum should be such that it 

compel the students on thinking, and through their efforts, interests and practical work 

the student is able to reach the conclusion. Achievement can be enhanced by adopting the 

best method of teaching (Roig, 2008) 

 In the last fifty years, a noticeable and extensive research in many areas has 

 contributed to major shifts in fundamental views of how learning occurs as well as 

 developing a rich knowledge basis for effective instruction. The theorists proposed the 

 innovative methods and techniques to enrich the teaching and learning process. 

 Researchers also conducted  experiments to examine the effectiveness of various modes 

 of instruction (Mahmood, 2004). As we are passing through an age of technology the 

 scientists are making dramatic changes in curriculum and instructions. Therefore  this 

 present study was a continuation of this practice in which researcher investigated the 

 effects of CAI on the academic achievement, Interest and Retention of Students at 

 Secondary School Level in two schools of Dera Ismail Khan (Pakistan). This 

 experimental study finds the comparative effectiveness of teaching physics with the 
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 help of CAI method and traditional lecture  method. The study also attempted to see 

 which of these two methods has a positive effect on the academic achievement, 

 Interests and Retention of Students in two secondary schools in Dera Ismail Khan, 

 Pakistan. The researcher has also tested the hypothesis about the possible role played by 

 the demographic attributes of respondents. 

 1.3 Objectives of the Study 

 The main objective of the study was to determine the comparative effectiveness 

 of CAI and traditional Lecture method in the subject of physics. The study also 

 investigated  which of these methods had a positive effect on the academic 

 achievement, Interest and Retention of students at secondary school level. Keeping 

 in view the main objective, the following sub objectives were formulated, 

1. To determine the difference of CAI and traditional lecture method on students' 

 achievements in Physics. 

2. To determine the difference of CAI and traditional lecture method on students' 

 interest in Physics. 

3. To determine the difference of CAI and traditional lecture method on student’s 

 retention in Physics. 

4. To determine whether there are any significant difference in terms of the 

 demographic factors ( Gender, location, father's income , father educational 

 level, and language) on the academic achievement, Interest and Retention of 

 students taught through CAI method 
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5.  To determine whether there are any significant difference in terms of the 

 demographic factors ( Gender, location, father's income , father educational 

 level, and language) on the academic achievement, Interest and Retention of 

 students taught through traditional Lecture method 

6. To determine the effect of demographic variables on the Academic achievement, 

 Interest and Retention score of the student 

 1.4 Significance of the Study 

 This study is significant due to the following reasons:- 

Traditional method of teaching is being practiced throughout the Pakistan at the 

 secondary school level. More time, energy and effort are exercised in lecturing the 

 student’s and memorizing the concepts. The student’s interest and concept 

 formation are totally neglected. The study may bring the positive changes in the 

 classroom teaching. The physics teachers at the secondary level can utilize the CAI in 

 their lessons and in this way the student’s interests can be developed and the 

 achievement can be enhanced due to mental and practical involvement of the students in 

 the lesson. 

 Through traditional methods the students for example can verbally explain the 

 working of steam engine without knowing and seeing it , the lively science now 

 become lifeless, which is a serious danger to safety, security, prosperity and even 

 survival of any nation if steps not taken ( Rifat, 2000) . As through CAI the students see 

 and are practically involved in the computer slides, computer programs and the 

 multimedia presentation. The students find the difference that though CAI their 
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 critical thinking develops which results in concept formation and clarification of 

 ambiguous science concepts, which can’t be covered by simple lecturing or book 

 reading. 

 CAI is given due importance in the foreign countries and work has been done 

 in it, but in Pakistan unfortunately due to lack of resources and expertise for the use 

 of computer in classrooms, there is a lack of research in this field. Today researchers 

 and science studies are exploring the variety of techniques in various sciences 

 (Rifat, 2000).  Therefore this study is a unique type of effort and  provides an ample 

 opportunity in  Pakistan and will bring a positive change in schools if implemented. 

 To cope with the present situation and the challenges of the future, every nation 

 struggles to improve their system of education, which is only possible through 

 incorporating ICTs in education (Mahmood, 2004). This study will explore new 

 opportunities in this area. 

 The workload of the science teacher has been increased in the secondary 

 schools. The  provision of science teachers to teach science subjects is one the problem 

 (Mahmood, 2004). Therefore CAI is an alternative way to lessen the burden of 

 science teachers at secondary school level. 

The findings of the study may prove helpful to the teacher training institutions. 

The prospective teachers may be given practice in using computers for teaching in their 

classrooms with other traditional methods of teaching and this may bring a positive 

change, and may be popularized as an innovative technique in our country. 
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The findings of the study may bring a positive change in the teachings of our 

science teachers at secondary level.  In our country science is also taught with lectures 

and book method, which pays no attention to the interest, needs and abilities of the 

students (Mangal & Mangal, 2011). Although science demands for the problem solving, 

discovery approach in which student is active learner and recipient of knowledge 

(Mangal & Mangal, 2011) but this is either totally rejected or not done with zeal and 

devotion. This research will float the findings that may prove fruitful for science 

teachers and may mold their teaching techniques and approaches towards a positive 

direction.   

The findings of the study may prove helpful to administrators for the 

implementation of CAI in the secondary schools of Pakistan. This study may provide a 

base for conducting research on CAI in different subjects and at different grade levels in 

Pakistan. 

1.5 Scope of the Study 

The scope of the study was delimited to 9th grade students of two high schools 

(St. Helen High School and University Wensam College) of Dera Ismail Khan. In this 

particular study four chapters on the subject of physics were covered through two 

different methods of teaching. Two methods of teaching were CAI and traditional 

lecture method. Among the different modes of CAI method this present study was 

delimited to only four modes i.e. (Drill and practice, tutorial, problem solving, and 

discovery learning). 
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1.6 Limitations of the Study  

As the study was conducted in two schools of Dera Ismail Khan therefore it 

cannot be generalized in all schools of Pakistan. Also the present study was conducted 

on the subject of physics at secondary level, therefore it cannot be generalized in all 

other subjects. 

1.7 Research Hypothesis 

Following Research hypothesis were tested: 

1. There is no significant difference between the CAI and traditional lecture 

method on student’s achievements in Physics. (In line with objective 1) 

2. There is no significant difference between the CAI and traditional lecture 

method on the student’s interest in Physics. (In line with objective 2) 

3. There is no significant difference between the CAI and traditional lecture 

method on student’s retention in Physics. (In line with objective 3) 

(Hypotheses 4 to 12 are in line with Objective 4) 

4. There is no significant difference between male and female on academic 

achievement (Post-test), Interest and Retention Scores of students taught through CAI 

method.   

5. There is no significant difference between rural and urban on academic 

achievement (Post-test), Interest and Retention Scores of students taught through CAI 

method.   
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6. There is no significant difference between students having different father income 

on academic achievement (Post-test), Interest  and Retention-test Scores taught 

through CAI method   

7. There is no significant difference among students having different father 

educational level on academic achievement (post-test) taught through CAI method.   

8. There is no significant difference among students having different father 

educational level on interest inventory taught through CAI method.   

9. There is no significant difference among students having different father 

educational level on Retention-test taught through CAI method.   

10. There is no significant difference among students having different language at 

home on academic achievement (post-test) taught through CAI method.   

11. There is no significant difference among students having different language at 

home on interest inventory taught through CAI method.   

12. There is no significant difference among students having different language at 

home on Retention-test taught through CAI method.   

(Hypotheses 13 to 21 are in line with Objective 5) 

13. There is no significant difference between male and female on academic 

achievement (Post-test), Interest and Retention Scores of students taught through 

traditional Lecture method.   

14. There is no significant difference between rural and urban on academic 

achievement (Post-test), Interest and Retention Scores of students taught through 

traditional Lecture method.   
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15. There is no significant difference between students having different father income 

on academic achievement (Post-test), Interest  and Retention-test Scores taught 

through traditional Lecture  method   

16. There is no significant difference among students having different father 

educational level on academic achievement (post-test) taught through traditional 

Lecture method.   

17. There is no significant difference among students having different father 

educational level on interest inventory taught through traditional Lecture method.   

18. There is no significant difference among students having different father 

educational level on Retention-test taught through traditional Lecture method.   

19. There is no significant difference among students having different language at 

home on academic achievement (post-test) taught through traditional Lecture method.   

20. There is no significant difference among students having different language at 

home on interest inventory taught through traditional Lecture method.   

21. There is no significant difference among students having different language at 

home on Retention-test taught through traditional Lecture method.   

(Hypotheses 22 to 27 are in line with Objective 6) 

22. There is no significant effect of Demographic variables on academic achievement 

(Post-test) of students taught through traditional Lecture method 

23. There is no significant effect of Demographic variables on the Interest inventory 

score of students taught through traditional Lecture method 

24. There is no significant effect of Demographic variables on Retention of students 

taught through traditional Lecture method 



 
 

16 
 

25. There is no significant effect of Demographic variables on academic achievement 

(Post-test) of students taught through CAI method 

26. There is no significant effect of Demographic variables on the Interest inventory 

score of students taught through CAI method 

27. There is no significant effect of Demographic variables on Retention of students 

taught through CAI method 
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Chapter 2 

 

LITERATURE REVIEW 

 

 

This chapter is divided into different sections. The first section starts with the conceptual 

definitions and continues to the second in which learning theories which provide the base of CAI 

are discussed. The third section is about the mechanism of CAI in which different modes of CAI 

are elaborated. In the fourth and fifth sections there is discussion on the role of computer in 

education and programmed instruction. The last section of the review describes the previous 

research studies on the effects of CAI on the academic achievement, interest and retention.  

 

2.1 Conceptual Definitions 

 

2.1.1 Nature of CAI. 

 

It is the age of computer. Our dependency on the computer has been very much 

increased. The computer has influenced our life in each sphere of life from cooking to nuclear 

inventions and space exploration. In the field of education one of such influence is in the form 

of CAI, which has proved an efficient and effective media in education. CAI is based on the 

principles of programmed instruction. The main aim of programmed instruction is to provide 

individualized instruction to meet special needs of individual learners. CAI is relatively new 

field in which the pioneer efforts were made around 1960s. A number of large-scale heavily 

funded CAI projects have been conducted since then (Iqbal, 2000) 



 
 

18 
 

According to Miller-Keane Encyclopedia and Dictionary (2003), “CAI means the 

instructional activities that use a computer as the primary vehicle for teaching contents or 

processes”. 

 

Computer Assisted Instructions are derived from the programmed instructions, in which 

entire program of instructions is stored in the computer and computer becomes the teacher and 

interacts with the students on one to one basis. The answer of the students is checked and 

analyzed by the computer and the next lesson which is provided to the learner depends upon his 

previous progress. The role of the instructor in CAI is that of a guide which introduces the 

working of system and then directs the learner towards a specific topic. CAI keeps the complete 

record of each learner and has up-to-date performance analysis of each individual meanwhile 

instructor gets time to resolve individual problems. Research indicate that students performance 

is increased in the CAI system as compared to the traditional classroom teaching and also 

learning time is saved (Deleon, 2005) 

The CAI is the most exciting innovation of the present day, although it is passing through 

its experimental stage but the time is not far when it will revolutionize the process of education 

in the educational discipline. In CAI system instructions are provided to the learner through drill 

and practice and tutorials (Sampath et al., 2007) 

Large extent use of computers is in the form of drill and practice programs based on the 

idea of Skinner branching, separating the instructions into small sections and immediate reward 

after response. Research shows that the behavioral objectives are achieved more effectively in 

the CAI system (Pilli, 2008). 
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Computers are the most valuable gift of science and technology to the mankind. It has 

made miracles in almost all walks of life. In the present era there is no corner of human life 

which remained untouched by the computer. Just like the other fields of life computer are used in 

education discipline in different ways including the actual work of teaching. CAI, as it is clear is 

the type of instructions with the help of a computer, which is a step in advance of the use of 

teaching machines. Computer is one step ahead of the teaching machines because it can perform 

more and multiple tasks as compared to teaching machine. 

Therefore CAI is not the use of microcomputer in education but it is the type of 

instructions in which course contents are provided to the learner at their own speed. The CAI is 

an interactive system in which students can learn according to their own abilities and skills 

(Mangal & Mangal 2009). This idea is supported by the definition of Mosby’s Medical 

Dictionary (2009) which defined CAI as a teaching process in which instructional materials are 

presented through computer in such a way that there is an interactive relationship of computer 

with the students. In the old days before the advent of microcomputer the interactive 

environment was created through mainframe computers (Patal & Abraham, 2010). 

 With the passage of time and advancement in all fields of life, new techniques of 

teaching and learning have been introduced under the umbrella of education. CAI may also be 

used with different other techniques of teaching. The main problem with the CAI system is that 

of relevant hardware that support the software. Another problem may be the cost factor in the 

implementation of the program. The use of CAI in a school setting is very common now a day. 

Many people now have computers and internet access in their homes and shared CAI system can 

be accessed by many peoples at their door step. Another way to reduce hardware cost is to use 

community colleges where these are available. To reduce the cost of software the software’s can 
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be free downloaded from the internet, in the future this will be more feasible. The cost can also 

be reduced by portable large screen systems for a large bulk of people by adjusting the sound and 

other things (Gilbert et al, 2011) 

In CAI computer can be used individually, or with the teacher or with other techniques of 

teaching. The task of the teachers in a CAI system may be to create an environment, directing, 

repeating activities, practicing, according to the student’s capabilities. The learning objectives 

are specified in advance and through the usage of computer at different venues and time these are 

trying to achieve, therefore CAI is one of the promising methods of Instruction’s (Kayri et al., 

2012)  

According to Jamaluddin (2012) CAI software’s are now being increasingly used by the 

schools, colleges and industries, these programs usually may be in any one of the following 

modes, 

 Tutorials 

 Drill and Practice 

 Simulation and Games 

 Test 

Now this software is also available on the disk which can be easily purchased and used 

for example spreadsheet tutorial disk which guides the user in learning the package. The user can 

self-learn through the CD’s and no information is more beneficial than the self-experience of 

these tutorial programs. There are lots of tutorial programs available in the market for teaching 

physics, mathematics, and languages. There are also programs for learning different type of 

simple to complex skills such as simple skill of how to calculate the density to more complex 

skills of driving a car. (Different other modes of CAI are discussed in detail in the next sections). 



 
 

21 
 

 

2.1.2 History of CAI in Education. 

 

With the passage of time different developments have been made in different fields of 

life, similarly education not left behind and different scholars in the field of education made 

fruitful changes to fulfill the demands and needs of the society. The rapid progress of science and 

technology in different parts of the world affected the different fields of life and the education 

which is the big pillar in the development of the nation is also affected by these changes. The 

Education provides the basis for all-round development of the nation and ultimately the human 

being. No nation can make progress without focusing on the system of education.  

A computer which is the invention of the modern times is now used in all parts of the 

world including developed and developing countries. Computers are now equally important at all 

levels of education from primary to middle, secondary, higher secondary, college and university 

level. The developments in the field of education also affected the system of education in 

different parts of the world. New ways of teaching and incorporating computers into teaching 

and learning process have been developed by different education scientists. Educators and 

researchers tried to incorporate computers in the field of education as early as 1950 by the 

researcher at the IBM and now this utilization of computers in the field of education become 

systematic in the form of CAI. 

As early as 1870 only 2% children’s completed their high school education in the United 

States where a big portion of the population was illiterate and in other parts of the world the 

situation of education was not better. Also the mass schooling was absent in most parts of the 

world as late as 1950. The provision of mass schooling and bringing uniformity in it is the 



 
 

22 
 

struggles that are being made by the educationists in the 20th century. The use of technology in 

education provided freedom and individuality to the students. 

According to Suppes (1971) the first instructional CAI program started at Stanford in 

1963. In 1964-65 two groups of first grade children’s were given the preliminary version 

mathematics program. Then in 1965-66 drill and practice started in three schools. These 

programs were expanded during 1966-67. The tutorial mathematics program started during 1967-

68 with 73 mathematics students in the Brentwood Laboratory.  

At those times when in 1978 the Suppes was writing an article he says that more than one 

and a half million were using a CCC course of which Suppes was a member. The main focus of 

CCC at that time was the development of drill and practice courses in mathematics. The Suppes 

predicted that in 1990 in the USA there will be widespread use of CAI and by 2000 there will be 

substantial use of CAI programs (Suppes, 1979)  

Before the wide application of computer technologies in the educational field, there was 

an effort to use other technologies in education. Thomas Edison was the first to introduce films 

for educational purpose in the classrooms. After that many scientists at the college and university 

level struggled for the film production for education in 1910. Among the others the Minnesota 

and Yale are the universities which were well known for this purpose. There was an increasing 

demand during World War 1 for educational films but in the period of 1920 to early 1930 the 

film companies were passing through financial crises and have troubles in film production.  The 

rapid development of educational films started from the World War 2 and the number of other 

universities also involved in this journey including University of Wisconsin, Ohio State, Indiana, 

Iowa State, University of Chicago, Minnesota, Boston, Michigan etc. the research on the 

instructional films started in 1912. 
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Another important advancement in the field of educational technology was made possible 

through the development of recorded and broadcast sound in the USA through the tireless work 

of Edison who also invented phonograph in 1877 and through this invention first language 

laboratory in the field of education was made possible (Pittman, 1986; Sacttler, 1990) 

(Mukhopadhyay, 1990) reported that computers are used in education in three different 

ways; First as a research tool, second as a management tool and lastly as a teaching learning 

machine. Use of the computer as a research tool in higher education is well established and its 

use for the management purpose is very old but these are spreading as a teaching learning 

machine in the recent times. The computer has very dominant effect on the curricula of higher 

education. Apart from the routine work of computer these are used for the solution of different 

types of problems at different levels of education. 

In the teaching and learning process for the purpose of CAI computer has replaced the 

human tutor in different type of teaching activities. The CAI has different modes of instructions 

such as Drill and practice, Tutorial etc. Many experts in the field of education consider the CAI 

as an individualized way of instructions which help to improve the teaching and learning 

process. This CAI is not only restricted to the Dialogue between the computer and the students 

but it also covers the data management system which helps the teacher to design curricula and 

monitor students’ performance. 

Now the computers are used at all levels of education and in all training institutions 

therefore they are rightly called as the ‘technology of training and education’. Computers are 

used from the primary level of schooling to university level and throughout the training 

institutions. One reason for the massive use of computer in the education world is the rapid and 
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continuous decrease in the costs of computers. In the field of education the computer becomes 

tools of the trade just like the video players or the projectors and now the key requirement is the 

use of these tools in the educational discipline. 

According to (Ellington et al., 2005) the natural process of peoples learning consists of 

four overlapping stages. The first stage is the wanting to learn. The computer based videos with 

colorful images, sounds and graphics attract the interest of the user and they are such actively 

involved that the wanting stage is truly covered.  The second stage is Doing, all of the work done 

on the computer is actually learning by doing rather than simply listening or watching. When a 

user on the computer enters a wrong key then appropriate messages are displayed by the system, 

which means that making mistakes is not threatening in this type of environment. The third stage 

is the Feedback, which is received by the computer when a user performs any action (selecting 

an option, making a request or giving an instruction). The response from the learning package is 

quickly provided to the user as compared to the traditional learning. The fourth and the last stage 

is Digesting, which means making sense of, as in computer packages the learner has the control 

over the system and he/she use the package according to his/her individual demands therefore the 

user goes forward and backward and tries to understand at his own speed and in this way makes 

sense of the concepts  

As through the computer the students learn in the natural way according to their needs 

and demands and their individual potentials. Therefore, computers are becoming most versatile 

tools of teaching profession (Iqbal, 2005). Through computers teachers and students try new 

ways of teaching and learning. According to (Siddiqui, 2007) computers are the mediums 

through which teachers teach and students learn. Computer as medium can be used in the 

different forms such as the drill and practice, simulation, tutorial etc., and there is growing 
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interest in the use of ICTs in the education system. The use of computer is not only to 

incorporate a new device but it has really influenced the teaching and learning process. Teachers 

have noted the following changes in the education process by the use of computers  

 The role of the teacher is that of  a facilitator 

 Students are not passive listener but active participants 

 Information resources become easily accessed. 

 Learners are now more independent and learn according to their own speed 

 All the students can equally access the computers 

 The education is learner centered rather than teacher centered 

 Through computer the learning and teaching increased 

 The teacher is the friend and the dominant role of teacher at one step   

  higher in the hierarchy has broken down. 

 

According to (Sampath et al., 2007) the computer uses in education is at its infancy stage, 

however it has created more excitement in the students, computers is helping the educators in the 

following areas. 

 Classifying the students according to their abilities 

 Preparing the class timetables and schedules 

 Computers provide the learning resources 

 They maintain the record of the students 

 Computers make easy access to files of information  

 Computers make a direct link between the students and the course contents 
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 There is  interactive involvement of the students in different modes of teaching  

  like tutorial and dialogue  

In the 1990s computer started to have greater impacts on the teaching and learning 

process in the schools. With the rapid advancements in technology in the different parts of the 

world the researchers started learning with technology for constructing problem solving skills 

and to make learner independent ( Pilli, 2008) 

The computers were incorporated into the educational system in 1950, and the growth of 

CAI program was made possible in mid-1960 in the form of Drill and practice and tutorial 

programs. Later on the intelligent CAI were developed by the introduction of cognitive science 

approach to educational technology. Different learning theories provided the base for the 

development of CAI (Rogers, 2009). As the learning theories provide the bases for the 

development of early and present CAI therefore these are discussed in detail in the literature 

review. 

 

In the 21st century the use of computer has established not only in the business and 

communication but also in the educational system. One reason for the rapid adjustment of the 

computer in the education discipline is that they are becoming cheaper and the size dramatically 

minimizes to be easily handled. Apart from the other aids technical developments are taking 

place which are adopted by the teachers to make their teaching more effective as before. Due to 

interactive mode of computer these are distinguished from the other equipment’s which are being 

used in the educational disciplines (Nabah et al., 2009). 

According to Kocakaya (2010) students have many misconceptions about many 

theoretical concepts of Physics, Chemistry and biology and they feel difficult to understand. As 
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most of the scientific concepts are available through computer, and the students become more 

attentive and their curiosity increases therefore the conceptual learning becomes possible and 

misconceptions are removed. Apart from the science, the use of computer in other areas as 

mathematics and English is widespread, several software programs on these subjects are now 

available in the market that help the learner in studying these subject areas (Ponde, 2011). 

According to the Britannica online dictionary (2012) of education the computer is now used at 

all levels of education from primary to university level and even at the pre-school programs. 

2.1.3 CAI in Pakistan. 

 

In Pakistan the status of technology in the educational discipline is not very ideal. 

Although a large number of highly funded projects have been approved for launching the 

computer education programs in the developed countries, but little efforts have been made in 

this regard in the developing countries. In Pakistan some programs have been made for the 

inclusion of technology in the education system and these are made the parts of different 

education policies of Pakistan. For example in the education policy 1998-2010 following 

suggestion was made: 

 Recent developments in the educational technology should be incorporated in 

 the curriculum. 

 School, colleges and universities Libraries should be equipped with computers 

 and internet services 

 As a result of policy recommendations Computer classes started and IT courses 

 were introduced in the schools 
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 No taxes were imposed on the computer technologies therefore the personal 

 computers came in the range of common peoples 

 Internet culture developed and spread in the homes, schools and  

 higher education institutes ( http://www.cssforum.com.pk) 

In education policy 2009 it was said that modern ICTs is key to the efficiency of higher 

education. The educational technology must be incorporated into the teaching at the highest 

level of education. Additional television channels should be opened for the purpose of distance 

education. Colleges of technology should be established where needed. One national university 

of technology should be opened. In-service training should be arranged in the fields of ICTs 

(Pakistan education policy, 2009). 

This technology incorporation is very low as compared to the developed countries of 

the world such as USA, Japan, and other countries of the region such as China, India and 

Turkey, where modern technologies are used in different fields. The majority of the policies 

which are made in Pakistan remain up to a paper level due to instability of the political 

circumstances. None of the Government completed her tenure of five years. Therefore the 

policies which are made by one government are ruled over by the next coming governments 

before their implementation up to the grass root level. 

In Pakistan at secondary school level there are two schemes of subjects i.e. Science and 

Humanities. In science groups apart from the compulsory subject students study the Physics, 

Chemistry and Biology or computer science where as in Arts groups the students apart from the 

compulsory subjects study science as one of the elective subject. In science there are concepts 

of Physics, Chemistry, Biology, Technology and Geography. The full software to teach these 
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subjects through CAI is not available in the market. There are software partially available to 

teach different subjects at secondary school level. 

One of the reasons of lack of implementation of the CAI program at the secondary level 

is that of un-availability of competent and skilled school teachers to teach the subjects through 

CAI programs, therefore there is need to change the teacher training programs (Iqbal, 2005). 

Teachers’ training is compulsory to implement the computer in the educational program. 

According to Iqbal (2000), the proliferation of microcomputers in school has for outpaced the 

ability of colleges, state departments and school districts to train teachers to use the machine 

effectively. In many districts the school agencies have purchased the computers without any 

clear programme of training teachers and utilizing the computer in the education curriculum, 

the result is that the computer is in the storage closet collecting dust. The computer training 

should be the part of in-service training program. According to Zalewski (1982) and (Baird & 

Moore , 1984) as (cited in Iqbal, 2000) the computer’s teacher training must consist of the 

knowledge of the use of computers, writing programs, and selecting software according to the 

needs of the curriculum.   

 

2.1.4 Contributions of Physics. 

 

The present study focuses the application of CAI in Science (Physics). Science is taken 

from Latin world ‘Scientia’ which means to know. Science develops the principles, laws, rules 

and regulations that are based on facts. Scientists always keep on collecting data through 

observation, and experiments. Science has improved our quality of life by increasing life 

expectancy, treating diseases and thus controlling mortality rate, helping in new sources of 
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energy and thus increasing productivity. The development in science results in the development 

of technology and ultimately results in the national development and progress (Rifat, 2000). 

Today we are enjoying the benefits of science. Science makes our life very comfortable. 

Science benefited us in agriculture, transportation, exploration and all other fields of life. In the 

basic sciences the subjects which are taught at the school level are Physics, Chemistry and 

Biology. The present study focuses on the subject of Physics. Most of the benefits of science 

are due to physics, which is the most beneficent and ever developing field of science. 

Contributions of physics can be seen in the everyday life. Physics makes our life very easy and 

comfortable. Physics brought such wonderful changes in the social life of human being that 

could not be taught in the past. The man of today sitting at home watches the changes taking 

place in different continents of the world through satellite communication. It is due to physics 

that we are living in the world of electricity, air conditioners, refrigerators, radio, wireless, 

telephone, telegraph and computers and these things have made our life more comfortable. 

Physics also helped with transportation and due to it man can cover the thousands km distance 

in minutes and seconds. Physics also helped in the space exploration and astronomy, and that is 

why man step on the moon and also explored the sea. He has been able to observe the moments 

of small particles of the atom such as electron, proton, and neutron on a microscopic level and 

observes the farthest stars and galaxies with a telescope. The energy plays an important role in 

the human life. The physics had made possible to achieve energy not only from the coal, petrol 

etc. but also from the core of the atom. It is due to physics that developments in the field of 

energy are being made and new weapons are being developed which put the word in a new era, 

which is truly called the era of computer and technology (Khatak, 2007). 
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2.2 Learning Theories and CAI 

 

Learning is the process of acquiring knowledge so it may be applied to life situations. 

Learning is not a passive process. As any teacher can attest, students are not vessels into which 

new information is poured and then forever remembered. Rather learning new information and 

being able to recall and apply it appropriately involves a complex interaction between the learner 

and the material being learned. Learning is fostered when the learner has the opportunities to 

practice the new information, receive feedback from the experts, such as teacher, and apply the 

knowledge or skill in familiar and unfamiliar situation, with less and less assistance from others. 

It is no secret that many students find learning a difficult and painful process. Learning 

may be made more difficult by any number of factors, including inadequate prior knowledge, 

poor study skills, problems with maintaining attention, cultural or language differences, difficult 

or inappropriate method of teaching and the presence of learning disability. Yet we all have used 

various methods and strategies to help us and remember new information or skill. Some of these 

methods are more effective than the others for learning and remembering new information 

(Siddiqui, 2005). 

Theories of learning fall under three main philosophical frameworks which are 

Behaviorism, Cognitivism and Constructivism. Observable aspects of learning are focused in the 

behaviorism theories, beyond this the brain based learning come under the focus of the 

cognitivism and in constructivism the learner builds the new concepts and constructs the new 

ideas. 
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2.2.1 Behavioral Theories and CAI. 

 

Behaviorist school of thought founded by J. B. Watson believes that behavior can be 

measured and changed. Behaviorism was properly established in 1913 by the J.B. Watson paper, 

“the psychologies as the behaviorist view it”. This theory of learning is based upon the view that 

all behaviors are acquired through conditioning, which is the result of interaction with the 

environment; this means that our behaviors are shaped by interaction with the environment. 

Behaviorist view that we can observe the behavior without taking into consideration the 

other internal factors for example the cognition or emotions. The scientists which are main 

proponent of behaviorist view are the following: 

 John B. Watson 

 Edward Thorndike 

 Ivan Pavlov 

 Clark hull 

(http://psychology.about.com/od/behavioralpsychology/f/behaviorism.htm) 

J. B. Watson (1878-1959) was the first behaviorist who introduced the term behaviorism 

and as a theory this was first presented by B. F. Skinner. This theory encompasses the work done 

by E. Thorondike, Guthrie, Tolman and Hull. The three main assumptions which are made by 

behaviorist are the following:  

 Learning is the result of change in behavior 

 Behavior is shaped by environment 

 Contiguity and reinforcement 

(http://peoplelearn.homestead.com/BEduc/Chapter_5.pdf) 
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According to Behaviorist, learning is the acquisition of new concepts through 

conditioning. Conditioning is of two types. 

1. Classical Conditioning 

2. Operant Conditioning 

1. Classical Conditioning: Classical conditioning was best explained by the 

Pavlov’s experiment on Dog. This experiment was performed in a sound proof room. The 

laboratory was so arranged that meat powder was easily delivered to the dog by remote 

control. Salivation was recorded automatically. 

When the first light was turned on or the bell was rung the dog moved bit but does 

not salivate. After that bell was rung and meat powder was delivered to the dog. The dog 

started to salivate. This process was repeated several times. After that again only bell was 

rung and the dog salivates. The dog has learned to associate the bell or light with food. 

The dog naturally solivates due to meat, this is an unconditioned response (UR). Meat is 

an unconditioned stimulus (US). In Pavlov experiment there is the formation of a new 

association between a conditioned stimulus and a response through the repeated pairing 

of the conditioned stimulus with an unconditioned stimulus that elicit the response. The 

learned response to the conditioned stimulus is called a conditioned response (CR) 

(Hilgard et al., 1979) 

Pavlov and J. B. Watson disdain the cognitivist view of learning and said that 

basic learning principles are same for the animals whether dogs or other including human 

beings. Classical conditioning was different from the operant conditioning in two 

different ways: whether or/not the US is independent of CR occurrence and forms of CR 

and UR must be in the similar system (Lavond, 2003) 
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2. Operant Conditioning:  

The theory of operant conditioning was first presented by Skinner and is called 

“radical behaviorism’, word operant is due to behavior operation in the environment.  

The biography of Skinner shows that the Skinner’s interest in psychology started 

on that fateful day in history when Skinner visited his 4th grade daughter's math class on 

the parent’s day on November 11, 1953. Sitting on the back of this class he observed that 

the teacher was not providing the immediate feedback (reinforcement) and all students 

despite having big individual differences were dealt with the same space. He also 

observed that it was also difficult to shape the behavior of 30 students. This idea led the 

Skinner development of teaching machine and in a paper, and “the science of learning 

and art of teaching”, (1954) he first of all told about the design of teaching machine 

although the name “teaching machine” was used first of all in education by Sydney 

Pressy. 

According to Skinners the organism behavior can be controlled by manipulating 

the environment. Behavior may be affected by reinforcement (which increases it) or 

punishment (which decreases it).  

 

The Skinner performed a well-known experiment on the rat in a box (known as 

Skinner box). This box contains a liver and by pressing it a food tablet. (Pellet) falls in 

the box. The rat first accidently presses the liver and receives the food. After that he rat 

vigorously presses the liver to obtain more and more food.  In this experiment liver is the 

operant response and food is the reinforcement. The rat presses the lever vigorously 
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(increase in response) to get food (reinforcing stimulus). On this Stimulus-Response 

connection is established and this connection is called behavior (Hilgard et al., 1979) 

 

Behaviorists are interested in the changes in behavior which are measurable. In operant 

conditioning the responses (behavior) along with factors which cause this effect are studied. The 

CAI programs which are based on the principles of behaviorists are in the forms of Drill and 

Practice and Tutorials. There are intervening variables within the individuals and these could not 

be observed directly and the best way is by observing the response. In operant conditioning, the 

learning needs procedural steps i.e., stimulus conditions coupled with response, reinforcement 

and need reduction. These procedural steps are applicable in case of CAI programs. As stated 

earlier that in CAI tutorial programs these are the important steps. The slide is presented and the 

student gives the response and based on the students' response immediate feedback is provided. 

The reinforcement then leads to need  reduction. How to make learning more effective; CAI 

writers should be aware of theses procedural steps (Huntington, 1982) 

Although the psychologist now turned towards the new theories of learning like the 

constructivist view but due to being applied in the form of CAI, the behaviorist theory is alive 

today in its applied form. This theory focuses the individualized instructions which are the core 

concept of CAI.   

There are certain other concepts which are derived from the work of the behaviorist. For 

example writing the educational objectives in behavioral terms; in the CAI programs the 

programs are made keeping in view the objectives and course contents. Another important 

concept of behaviorism is mastery learning. All the programs of CAI lead towards this concept 

because if a student fails to give the correct response then the program puts him back again on 
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the same slide to gain the mastery of the concepts, and he will not be given the chances to move 

onward until the previous concepts are not mastered (Bornstein, 1984) 

Roger (2009) reported that B. F. Skinner was the first scientist of the behaviorist school 

of thought who introduced the use of computer in the teaching and learning process. In 

technology of teaching, Skinner highlighted some of the important points through which we can 

improve the learning i.e. by setting objectives, increasing the positive reinforcement and freeing 

teacher from repetitive work and these all could be achieved in the well know Skinners machine. 

Skinner also told some of the other advantages of teaching machines apart from the behavior 

modification for example the classroom management, customization and asynchronous learning. 

Skinners devoted time to the development of teaching machines on the principles of 

operant conditioning. In these machines the learner interacts with the machine by completing 

something or answering a question posed by machine. In this type of machine course contents 

was divided into a large number of steps which were presented to the learner and the positive 

reinforcement was provided to the learner on the successful completion of the step. This 

immediate positive reinforcement was provided to increase the learning rate which is not so 

quickly possible in the traditional classrooms. According to Skinner the children can learn twice 

as much with the teaching machines as traditional teaching with the same effort and time. The 

early forms of CAI programmed based on the behaviorists view were drill and practice. 

The use of normative exams, the reward and punishment in our schools and breaking 

down the instructions as suggested by R. Gagne , are all the behavioral influences. In drill and 

practice mode of CAI rewarding the children on their correct response is exactly the operant 

conditioning approach of learning (Ledford & Sleeman, 2002) 
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2.2.2. Cognitive theories and CAI. 

 

Cognitive theories emerged from the Gestalt view of learning (developed in Germany in 

1900) and shifted to America in 1920s. Over the year’s Gestalts psychologists tried to formulate 

principles to organize our sensation into perceptions. Bode (Gestalt psychologist) first of all 

challenged the behaviorist view in his publications in 1929. According to Bode the behaviorist 

depends upon the overt behavior to explain learning on the other hand the cognitivists look at the 

patterns. This cognitive view of learning also incorporated the Gestalts schools of thought 

(Learning by insight) to present their theory of learning. The cognitive view of learning has 

following two assumptions: 

 Memory system process the information in an organized form. 

 Previous knowledge of the organism plays an important role in learning 

Cognitivists explain the working of memory in the learning process. These psychologists 

are interested in the encoding and sorting of information and process in short term and long term 

memories. Today researchers are working in the areas like information processing and cognitive 

load. Cognitive theory of learning affected very much the classroom learning. 

http://en.wikipedia.org/wiki/Learning_theory_(education) 

Cognitive revolution is a movement that started in 1950 within other cognitive science 

movements. The main proponent of cognitive psychology are J. Piaget ( 1896-1980) and 

Vygotsky ( 1896-1934) at that time the behaviorism ( Ivan Pavlov and B.F. Skinners) was the 

dominant school of thought and the cognitive movement started in reply to that very view of 

learning. Three important cognitive theories are: 

 Piaget’s cognitive developmental theory  
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 Vygotsky’s sociocultural cognitive theory and  

 Information processing theory 

http://peoplelearn.homestead.com/BEduc/Chapter_5.pdf 

2.2.2.1. Piaget’s cognitive developmental theory and CAI. 

 

Jean Piaget’s observed the children for a long period of time and developed a theory 

which is called “developmental theory”, or Piaget’s stages of intellectual development. 

According to Campbell Piaget’s basically belongs to science background and Darwinian 

evolution very much influenced him. 

After observation that how organisms adapt to their environment Piaget’s argued that the 

intelligence was embodied with tendencies of thinking at the various stages of the children’s 

development. When an organism makes adjustment of his cognitive thinking in environment 

Piaget’s called it as “equilibrium”. Adaptation to the environment is the result of assimilation 

and accommodation. In assimilation process the child interacts with the environment having his 

own structure while in accommodation the learners transform (modifies) the structure in relation 

to the environment. Due to these two processes the new learned materials are integrated into the 

pre-existing structure of cognition. According to Piaget’s, learning is the result of equilibrium 

and disequilibrium in different stages of children’s life. Huntington ( 1982) also advocates this 

view by saying that , mental structures goes on changing from one stage to another due to the 

result of environmental effects on the mental schema which is called an invariant function of 

adaptation. This function leads to mental growth from one state to another by its other sub 

processes called assimilation and accommodation. 

Stages of Cognitive Development 
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In parallel to the assimilation and accommodation, the brain of the child develops through 

the natural process which ultimately results in the cognitive development. However there is an 

important factor in the cognitive development which is interaction with the environment. 

Piaget’s theory of cognitive development consists of following fixed stages (Oakley, 2004) 

 

      Fig: 2.1 Stages of Cognitive Development, Adpated from Oakley L, (2004), 

Cognitive Development, Lout ledge Publishers, Britain 

       

In Sensory motor stage (0-2 years) only cognitive activities are in the form of sensory 

and motor actions. He is dependent on reflexes such as sucking. Before the age of 8 months the 

child has no view of object permanence, he thinks that if an object disappears before him then it 

has no more existence but after the age of 8 years his cognitive power develops and he gains the 

concept of object permanence. At the age of 12-18 months he uses trial and error method for 

example taste things and puts away if sour. At 18-24 months learns to symbolize objects with 

their names. 

Pre-operational stage (2-7 Years) this is the stage when a child learns language and 

represent things by their names and symbols. A child at this stage is not able to understand the 
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complex concepts of volume, weight, mass, length and numbers. That is why he considers the 

four coins which are spread over long area more than the condensed ones as shown below. The 

reason is that at this stage they have no concept of conservation. 

      

   Fig 2.2 Conservation Concept, the child considers the 4 coins which are spread  

   over long area more than the condensed ones 

 

Concrete Operational stage (7-12 Years) this is the stage when the child gains the 

concepts of conservation. The child begins to make rules and principles to solve the problems by 

themselves. For example if there are 4 toffees and he eats one of them then there will be three 

remaining. 

  

Formal operational Stage (12+ Years) at this stage child thinking is converted from 

concrete to abstract things. Now they can think about the hypothetical concepts like the elders. 

Logic is developed in their thinking and they can solve the problems systematic and logical way. 

 

The Piaget’s theory has very much influenced the present day computer assisted 

instructions in a number of ways. 
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The Piaget’s theory influenced many of the computer programmed designers. Papert who 

was one of the Piaget’s students developed the LOGO (programming language). While agreeing 

with Piaget’s in assimilation and accommodation Papert convinced that cognitive development 

can be achieved by providing he learners more formal operational experiences. According to 

Papert these experiences can best be gained by language developed by Papert i.e. LOGO. There 

are different graphic commands in LOGO which are helpful for this purpose (Papert, 1980) 

According to Piaget’s Teacher should arrange a situation in which the child can perform 

experiments and to discover facts rather than traditional teaching (Berg, 2003) this view of 

learning is in accordance with the present day discovery learning mode of CAI. LOGO language 

was developed by Papert for the solution of mathematical problems. In this language computer 

provides the students an environment in which they experiment for the solution of problems 

(Iqbal, 2000) 

Experimental view of Piaget’s also found in games and simulation mode of CAI, in 

games and simulation computer provides the environment and students perform experiments 

which are free of dangers (Bates, 1984) 

 

In Piaget’s theory when applying assimilation and accommodation, he convinced that 

learning is facilitated if it is based on the previous knowledge of the learners and is linked to it 

(Berg, 2003) this is in accordance with the discovery mode of CAI in which according to 

Kocakaya (2010) the students are provided a problem, the students use their previous knowledge 

to solve the problem. Reforms are then made on the basis of new experiments; today most of the 

developments in science and technology are based on this approach to education. All learning 
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takes place as a result of the 7E constructivist Model. The 7E’s are for Excite, Explore, Explain, 

Expand, Extend, Exchange and Examine. 

The previous knowledge concepts are also present in the problem solving mode of CAI,   

The previous knowledge of the students plays an important role in all steps of problem solving. 

As already said the LOGO language was developed for problem solving. It is a procedure 

oriented language based on the work of Jean Piaget. The logo also helps in the learning of new 

concepts (Iqbal) 

According to Piaget’s  large group learning in  traditional way should be avoided and 

students should be allowed to work on individual projects ( Ginsburg & Opper, 1988 as cited in 

Berg, 2003) all the modes of CAI support his view of learning because in CAI, there is one to 

one interaction between the learner and the students and this view is supported by  Mangal , by 

saying that CAI is not the use of Microcomputer in education but it is the type of instructions in 

which course contents are provided to the learner at their own pace. The CAI is an interactive 

system in which students can gain according to their own abilities and skills (Mangal & Mangal, 

2011). 
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2.2.2.2 Information Processing Theory and CAI.  

 

 

 

According to Gagne and Discol when human interacts with the environment, first of all 

the information enters the sensory registers through receptors. After that this information goes to 

the short term memory in the form of concepts. This information in the short term memory is not 

permanently stored but for a short period of time. Information from the short term memory then 

both goes to the long term memory for permanent storage and later recalled or to the response 

generator for transformation into psychomotor action on the environment. Executive control and 

expectancies are the cognitive strategies that are also linked to the five steps. Learner perceived 

level of importance is the executive controls and expectancies means what learners are expected 

to accomplish as a result of teach (Gilbert, 2006) 
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The information processing theory is similar in different ways to computer assisted 

instructions and provides the base for the development of CAI programs. 

The drill and practice programs are based on the idea of information processing theory. 

Since short-term or working memory has the limited capacity. The drill and practice is well 

suited in this case because in drill and practice the rehearsal is made and in this way ideas are 

stored permanently in the long-term memory after repeating it several times. The basic skills can 

be learned by use of drill and practice programs (Gagne, 1982) 

Executive control is another area in which CAI contributed a lot. This controls the 

cognitive strategies relevant to remembering and learning in relation to controlling, encoding and 

retrieval of information. These areas were not touched by the behaviorism or conditioning 

theorists. 

The cognitive theories favor the sequencing of information to be learned. The sequencing 

of information is best programmed in the form of CAI programs. Also the computer works on 

the principles of human information processing of the brain. 

  

2.2.3 Constructivist theories and CAI. 

 

In educational technology Constructivism is a type of revolution. It is based on the work 

of J. Piaget and Jerome Bruner. In constructivist view learning is considered as a process in 

which learners construct knowledge, ideas, and concepts based on the past experiences. It has 

many aspects such as discovery learning, active learning and knowledge building. In this view of 

learning the role of teacher is that of a guide and facilitator which helps the students in the 

solution of real world problems. Constructivism learning is actually found in individualized 

learning, experiential learning and transformational learning. 
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http://en.wikipedia.org/wiki/Learning_theory_ (education) 

In this view of learning the learner selects hypothesis and makes decisions depending on 

his cognitive structures. In constructivist teachers helps the students to discover principles by 

testing hypothesis. The teacher and learners are actively involved in the dialogue and teacher 

provides guidance and information based upon the previous knowledge of the students. The 

instructions are organized in the spiral form so that the learner can easily step over the next stage.  

http://www.instructionaldesign.org/theories/constructivist.html 

In constructivist view the learning in the classroom is: 

Constructed: means that students construct their ideas, and concepts based upon the 

 previous knowledge 

Active: In this view the students is not passive learner but performs experiments, and try 

 things therefore he remains active throughout the learning process. 

Reflexive: Teachers creates an environment in which students ask questions, the students 

 reflect in individual or groups on prior knowledge. 

Collaborative: In this view students also learn from their peer experiences. They can 

 take strategies from one another. 

Inquiry or problem solving: Students use inquiry and problem solving strategies for the 

 solution of problems. 

Evolving: when students get new experiences the old ones seems to be incorrect. Based 

 on the exploration they rebuilt their new knowledge. 

http://www.quasar.ualberta.ca/techcur/theory/constructivism.htm 
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One of the applications of constructivist view of learning is in the form of drill and 

practice mode of CAI. As in the case of constructivists learning students are active participant 

which is in line with the drill and practice mode of CAI in which students are actively involved 

with the console through their natural language (Lipsitz, 1973). So CAI programs can be built to 

support the active participation of the learner and the teacher. 

 

As in the case of constructive learning there is an interactive dialogue between the 

teacher and the students, this view of learning can be easily achieved by drill and practice modes 

of CAI. As the Lipsitz convinced that in the computer dialogue, students interact with computer. 

Dialogue conducting is easier for the machine but difficult for the teachers (Lipsitz, 1973) 

Constructivist learning takes place in the form of Spiral, i.e. new knowledge is based on 

the old experiences. CAI programs are built on the view of the tutorial, as in tutorial programs a 

student follows the pre specified sequence of instructions that are already developed by the 

programmer or instructor (O’ Shea & Self, 1984). Presently tutorial mode is more useful in 

constructivist framework and can be easily completed in a traditional 50 minute class (Chandra, 

2005)  

Problem solving is one of the important aspects of the constructivist view of learning. 

The problem solving mode of CAI is based on this view. Many experts have suggested the 

following steps of problem solving which are used in a variety of situations: 

 Identify the problem 

 Define the problem 

 Represent the problem 

 Explore the strategies 
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 Acting on an idea 

 See the effect of acting 

 The previous knowledge of the students plays an important role in all of the above steps. 

LOGO is a language that was developed for problem solving. LOGO is used in problem solving 

mode of CAI and also helps in the learning of new concepts (Iqbal, 2000) 

Discovery mode of CAI is an inquiry based instructional method based on the 

constructivist approach to education. This method of instruction has the roots in the work of 

theorists like Jean Piaget’s, J. Bruner, and S. Papert (Wikipedia). In this method the students 

learn through hypothesis testing and making mistakes. Students during their struggle to solve the 

problems select paths among many alternatives and makes mistakes. In this way students 

restructure their knowledge. 

As the discovery learning is based on the constructivist approach, according to Kocakaya 

(2010) in this approach the students are provided a problem, the students use their previous 

knowledge to solve the problem. Reforms are then made on the basis of new experiments; today 

most of the developments in science and technology are based on the constructivist approach to 

education. All learning takes place as a result of the 7E constructivist Model. The 7E’s are for 

Excite, Explore, Explain, Expand, Extend, Exchange and Examine. 

 

Most prominent applications of technology in the constructivist theory have been 

founded in the work of the S. Papert (pioneers). He is best known for the application of 

constructivist view of learning. According to him CAI is self-directed learning in which students 
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can construct the ‘Micro World’. By micro world he means an object through which we can 

think about other things. 

One of the applications of constructivist approach of learning is the use of technology to 

support the emotional aspects of learning. This can be seen in the ‘LOGO’ (computer 

programming language) which supports drawing and graphs (Selwyn, 2011). In constructivist 

view the role of the teacher is that of a guide and facilitator which is in accordance with the role 

of the teacher in CAI programs. 

2.3 Mechanism of Computer Assisted Instructions 

 

2.3.1 Types of CAI Programs. 

 

There are different types of CAI programs which are also called the modes of CAI as shown in 

the fig below: 
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2.3.1.1 Drill and Practice. 

 The first mode of CAI is the drill and practice. In this mode of CAI the 

drill and practice programs of the particular portion of the course are made in order to 

meet the course objectives. In this mode of CAI students are actively involved with the 

console through their natural language (Lipsitz, 1973) 

Drill and practice are most common type of computer programs available in the 

form of educational software’s. Drill and practice programs as the name indicates are 

used to practice the already learned materials. The computer has the ability to present to 

the students a large number of practice problems in the form of drill and practice. For 

example in mathematics students are given a list of randomly selected problems of 

addition and subtraction to solve. Student solves the problems and then by comparing the 

answer computer gives the feedback to the students about their answers. These programs 

make the students’ performance effective, as well as easy to use. Today’s there are lot of 

“stand-alone” computers in the toy markets which provide a kind of drill and practice, in 

a way that they present a word to the students and then check the students spelling of that 

word. These toys are even not very costly but are sold for a few dollars (Futrell & 

Geisert, 1984). 

 

According to Iqbal (2000) drill and practice is one of the basic instructional 

strategy of CAI. Through repetitive steps the acquisition of knowledge and permanence 

of skill becomes possible. Drill and practice programs are more popular because of the 

following reasons: 
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 These modes of CAI are essential to success 

 The development of the drill and practice is easy. 

 Materials are quantifiable and entire learning can be achieved. 

 Short tutorial is presented and then the opportunities are provided  

  to practice and then the feedback is given on the performance. 

 Feedback is linked to the practice ( Clarke, 2001) 

  

Drill and practice programs can be generated with different number of input and 

output devices connected with the computer system. (Sampath et al., 2007) has described 

a system in which student interact with the system through specially designed electric 

typewriter as an input device which is connected to the computer system through 

telephone lines. In this way the specific code and name of the student works as a 

password to enter the system. The computer presents the drill questions and the student 

gives the response. The computer keeps track of each student’s performance and teacher 

can check student’s performance at any time. In this system student gets immediate 

feedback on his performance and have the chances of moving forward according to his 

own pace. 

 

According to Mangal & Mangal (2011) there are different types of Drill and 

practice programs covering different topics in a particular subject area. In these programs 

computer provide the learner the practice of concepts which are already learned through 

computer or through any other way. These types of drill and practice are provided in 

different subject areas for example in mathematics the drill and practice problem of 
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multiplication is presented in the form like  “ 7 X 8 =  ?  “The system demands the 

learner to press the relevant key from the computer keyboard. If the students' response by 

pressing the key is wrong then an immediate feedback message of “WRONG” is 

displayed but if the student press the right answer then the next problem is presented on 

the screen for practice. The feedback from the system is provided at a fraction of seconds 

and the learners have not to wait too long for the response. Whereas the computer has the 

patience and it waits the response as long as the student wishes according to his own 

pace. If the student performance is satisfactory then advancing level of drill and practice 

are provided to the learner. The computer is a patient and effective teacher and provides 

the students appropriate materials according to their abilities and skills. 

           Types and Characteristics of Drill and Practice 

According to Iqbal (2000) there are basically two types of drill and practice 

programs: 

1. Those programs which present the learning materials from the   

  stored list 

2. Those programs that generate materials 

In its simplest form stored list programs present the paired associates to the 

students. One of the major drawbacks of this system is that if any students goes through 

the drill more than once then he can easily memorize the drill order. In order to remove 

this drawback program are used that generate the materials randomly. In these types of 

drill every time new items are presented for the drill. In mature drill programs more 

flexibility is given to the teacher. There are drill and practice programs which are used for 

the testing purpose. Students are required to complete the drill, and the programs keep a 
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record of the students through which they are graded. For drill and practice programs in 

science following guidelines must be kept in mind: 

 Drill is useful if the students' response is 90-95 % correct 

 Drill programs do not correct the misconceptions in science  

  automatically. 

 The drill should be used when needed. 

            2.3.1.2 Dialogue and Tutorials. 

Dialogue (Spelled Dialog in American English) is  an exchange of literary spoken 

or written conversation between two or more peoples (Wikipedia Electronic and 

computer science, 2012). In a computer dialogue a window is displayed on a VDU which 

prompt the user to select the option from the given choices or enter further information. 

(Farlex Dictionary). Dialogue is well known method of CAI, but is relatively difficult to 

design and implement in the school environment. In a traditional Dialogue student's 

teacher interact each other but in the computer Dialogue students and computer interact 

each other. Dialogue conducting is easier for the machine but difficult for the teachers 

(Lipsitz, 1973). There are two types of Dialogue i.e., computer controlled dialogue 

(Tutorial) and learner controlled dialogue (Inquiries), but here we are interested in 

computer controlled dialogues that are Tutorials. 

According to Lipsitz, (1973) in this type of instructions through computer the 

instructions are formalized in some logical form. The Tutorial mode along with Socratic 

dialogue has also managerial responsibility. In formulating instruction on the computer 

for tutorial the instructor must be familiar with the computer languages in order to 

develop a conditional sequence of instructions. The instructor must also be familiar with 
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the philosophy of teaching and the strategies of teaching at different stages of 

instructions. The programs for the tutorial modes are developed in high level computer 

languages.  

In these types of programs a student’s follows the pre-specified sequence of 

instructions that are already developed by the programmer or instructor (O’ Shea & John 

Self, 1984). 

Three tutorials systems are well known at the open university which are 

‘CICERO’, ‘MERLIN’ and CALCHEM’. 

CICERO is the first type of tutorial programs which provide the feedback, assess 

the student’s work and then provide the appropriate feedback. In this type of instructions 

a set of question is given to the students on the computer display, these questions cover 

the course areas and the answers to these questions tells about the student’s strength and 

weaknesses. The advice and immediate help is then provided to guide the students.   

MERLIN is the second type of tutorial program which was developed for the 

second level physics course. This program is similar and different in some aspects from 

Cicero. Like the Cicero it also puts a series of questions but unlike that a human tutor is 

also available at the other end of the phone. In this program system maintains the 

student’s profile. The human tutor at the other end can see the programs and the progress 

of all students using the system. By pressing the suitable key the students' work is 

analyzed and the weaknesses of the students come to the surface. Then the particular 

guidelines and advice is provided by the tutor through telephone voice. The tutors are 
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available in this system about 30 days in a year. The students can off the system 

whenever they wish to discontinue. 

CALCHEM is the third program which is used for science courses. In this system 

there is a sequence of question answer sessions. In case of any mistakes or 

misconceptions the appropriate feedback is provided to eliminate the errors. In this 

system like the other two systems individualization of instructions is possible but unlike 

MERLIN there is no human tutor available (Bates, 1984) 

The tutorial is the more effective and powerful when the role of the computer is 

that of a teacher. The computer presents the questions and the student responds the 

system which is analyzed by the computer. This interactive process success depends upon 

the expertise of the developer, if successfully developed can promote learning in an 

effective way (Futrell & Geisert, 1984). The tutorial is more effective when it is designed 

in such a way that appropriate messages are displayed to the students, the questions are 

relevant and good in nature and responses are judged in an effective way (Digital, 1984). 

Tutorial programs are among the earlier techniques used for the incorporation of 

technology in education. Presently this is known under the mainstream of computer 

assisted instructions. In this mode short block of learning materials is first presented to 

the learner which is followed by a set of questions to test the students on those materials. 

The questions are not complicated but simple yes/no type, or multiple choices. The 

system analyses the student’s responses and the immediate feedback is provided to the 

students. Such systems also support the “Branched structures” in which student’s mastery 

of some concepts leads the learner towards the more advanced concepts and level of 
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questions sequentially becomes difficult. For those students who have difficulty in 

understanding the materials the system repeats the instructions and the system diagnoses 

the student’s misapprehensions and helps in removing the obstacles.  

Presently tutorial mode is more useful in constructivist framework and can be 

easily completed in a traditional 50 minute class (Chandra, 2005)  

According to Mangal & Mangal (2011) in tutorial mode of CAI, computers are 

actively involved in the task of teaching and the computers keep a dialog with the 

students in an effective interactive way. The tutor’s programs not only teach the topics 

such as Newton’s laws of motion but these systems also provide sufficient practice for 

that topic, keep the students’ performance track and these systems move the students 

towards the effective learning according to their own pace, abilities and skills. For those 

students which are unable to gain the mastery of concepts appropriate remedial 

instructions are provided. 

To sum up the concept of the tutorial it is such type of program presented through 

computer in which materials are presented, questions are asked by the system and then 

learner gets the immediate feedback on the response. If the student response is correct he 

is guided in the next complicated and advanced concepts of the lesson but if the student’s 

response is not true then through the messages he is guided in the correction of mistakes 

and clarification of misconceptions. This practice is carried on until student gets the 

mastery of the concepts (Encyclopedia Britannica, 2012). 
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2.3.1.3 Simulations and Games.  

 Third mode of CAI is simulations and Games. Computers have the 

capability to imitate real worlds phenomena. The application of this mode of instruction 

is becoming widely recognized in education. This mode is also used in industry, business 

and defense (Richmond, 1970). 

In this mode of CAI those events are displayed through a computer which are 

difficult to show in the real world situation, for example if a teacher is teaching about the 

accident then it would not be possible to show the accidents to the students in the real 

classrooms because accidents suddenly occurs. Therefore it is easily programmed to 

show the accidents through the computer. 

Simulation, like games, are interactive with the purpose of achieving specific 

goals in a specific; however simulation makes a serious attempt to accurately represent a 

real phenomenon ( Crawford, 1984). Games are different from the simulation in a sense 

that it has no fidelity to real situations; moreover it includes competition among the group 

of students (Richmond, 1970). In computer games there is no business or interpersonal 

interaction (Lipsitz, 1973) and Games programs may run on an inexpensive computer 

(Brown, 1977) 

 

Let us be clear about the concepts of games and simulations. According to Brown 

these are not totally recreational activities but rather used for the educational and 

instructional purpose and are goals oriented. There are games for the instructional 

purpose with some rules and principles and two players play the game in which one wins, 

the ‘scrabble’ is the example of instructional games. Whereas simulation is the model of 
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the real situation in which participants are assigned the dummy roles, they make 

decisions and like the games simulations also have some instructional objectives. Brown 

has given the following suggestions for effective simulations and games in the classroom 

for instructional purpose: 

 The games must fulfill the educational objective 

 Games and simulation must gain the interest of your students and   

  motivate them. 

 The planning of using games and simulation must be done in advance 

 Games and simulations should be simple but interesting 

 The role of the teacher in games and simulations is that of a coordinator  

  and guide.  

 A post - game discussion is necessary in which teacher summarizes that  

  what they have learnt in the game ( Brown, 1977) 

According to Locatis & Atkinson (1984) Games and simulation have some 

advantages over the traditional system: 

 Computer games and simulation experience the decisions quickly 

 The physical and emotional risk of the real situation is controlled 

 They can motivate the learner 

 Pace (speed slow or fast) is adjusted by the instructor and can be   

  easily modified according to the demands of the learner 

 In games and simulation computer provides the environment and   

  students perform experiments which are free of dangers ( Bates, 1984) 
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Futrell and Geisert (1984) also advocate by saying that computer games and 

simulation are useful in that: 

 Thinking is developed at a high level 

 Students can gain experiment by themselves 

 Students' freedom is maximized 

 Students are highly motivated 

 

Consider an example of computer simulation and games that will make the 

concepts more clear, there is a pond in which there are five animals and seven plants. The 

computer then adjusts the situation in such a way that students can adjust the variables 

such as pollution in the pond water, can destroy the plant to see what happens. This type 

of situation helps the students in real life but in simulation there is no risk, danger or use 

of money (Futrell and Geisert, 1984) 

According to Iqbal (2000) there are different types of computer simulations which 

are as under: 

1. Task performance 

2. System Modeling 

3. Experience/encounter simulation 

 

Task performance are those types of simulation which are used for the 

development of skill for example the ‘Flight Simulation’ in which a learner can gain 

the skill of  flight through pressing the keys of computer system. The (Mangal & 

Mangal, 2011) also advocate this view by giving an example that simulation program 
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may put the user on the battlefield where he is in the shooting range of his enemies, 

here user experience like the real situation but with less danger. 

 

The System Modeling simulations are designed to get the insight about the 

system. In this various parameters are examined and analyzed through the use of 

computers which is difficult in real life.   

In Experience Simulation some experiences and ideas which could not be 

gained through real life situation are easily gained through computer simulation for 

example visit to the far flung country or area. Pre-service teachers can gain the 

teaching experience through simulation. 

The games are very useful activities to motivate the students. Games may be used 

for both enjoyment or instructional purpose (Wikipedia) and computer games uses an 

input device (usually a keyboard or mouse) , processing unit and output to see the results 

( usually monitor). 

According to Iqbal (2000) there are different types of computer games, some of 

them are discussed as under; 

Games that are designed for learning by cooperation are of the competition type 

to give the training of development of competition, individuality, and personal 

development which are otherwise very difficult to develop. Similarly those games which 

are cooperative in the design are used to develop the different skills like team work, 

social skill and group problem solving. 

Similarly games may be either educational or recreational; the recreational games 

are used to relax the students from boredom and fatigue and also to reduce the anxiety 
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among the students.  Mangal & Mangal (2011) also advocate that these games are not for 

educational purpose but rather as a source of motivation. On the other hand educational 

games are used for the educational purpose. 

2.3.1.4 Problem Solving. 

A fourth mode of CAI is Problem solving in which there is two way 

communication between the students and the computer. The student must know the steps 

of problem solving. The student enters data into the computer in some specific format 

required for problem solving and then computer will work out the solution of the 

problem. One thing that is very necessary that students must know the steps and 

procedure of entering data for the solution of his problem (Lipsitz, 1973). According to 

(Iqbal, 2000) the development of students' ability for the solution of problems is the aim 

of educating system. When the problems are simple this objective can be achieved easily 

but in case of complex problems there is a need of CAI system. In case of lengthy 

problems which involves huge calculations CAI problem solving is the best solution 

which saves time and human effort. Many experts have suggested the following steps of 

problem solving which are used in a variety of situations: 

 Identify the problem 

 Define the problem 

 Represent the problem 

 Explore the strategies 

 Acting on an idea 

 See the effect of acting 
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  The previous knowledge of the students plays an important role in all of the 

above steps.  LOGO is a language that was developed for problem solving. It is a 

procedure oriented language based on the work of Jean Piaget. In the 1980 when 

computers were first used in the classrooms they were used in the form of drill and 

practice and to teach the programming languages to the students. In 1990 there was a 

shift of computer use from programming towards the content learning. In the 1990 

greater emphasis was given to the use of computers for problem solving (Siddiqui, 2007). 

In problem solving programs the students find the means and ways to think 

systematically. They divide the problem into steps and learn the steps that lead towards 

the solution of the problem (Mangal & Mangal, 2011). 

2.3.1.5 Discovery Learning. 

Fifth mode of CAI is discovery learning. This is the inquiry based instruction 

method based on the constructivist approach to education. This method of instruction has 

the roots in the work of theorists like Jean Piaget’s, J. Bruner, and S. Papert (Wikipedia). 

In this method the students learn through hypothesis testing and making mistakes. 

Students during their struggle to solve the problems select paths among many alternatives 

and makes mistakes. In this way students restructure their knowledge. 

It is an old saying that, “experience is the best teacher”, education is actually the 

results of students' own experiences. In the process of teaching the teacher arranges, 

organizes and structures the experiences for students. These steps are fundamental to the 

process of discovery learning, in which students are provided the environment and tools 

and they perform experiments for the exploration and mastery of new concepts.  
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LOGO language was developed by Papert for the solution of mathematical 

problems. In this language computer provides the students an environment in which they 

experiment for the solution of problems. This is a graphical language in which students 

generate the graphic images following the rules of the language. In this environment 

students take a pre-test and then receive the lesson and then post-test at the end (Iqbal, 

2000) 

As the discovery learning is based on the constructivist approach, according to 

Kocakaya (2010) in this approach the students are provided a problem, the students use 

their previous knowledge to solve the problem. Reforms are then made on the basis of 

new experiments; today most of the developments in science and technology are based on 

the constructivist approach to education. All learning takes place as a result of the 7E 

constructivist Model. The 7E’s are for Excite, Explore, Explain, Expand, Extend, 

Exchange and Examine. 

2.3.2 Advantages of CAI. 

Patric Suppes (philosophy and mathematics professor at Stanford) is one of the 

well-known pioneers in the field of CAI.  His major works are in the field of individual 

differences, which is a powerful area of educational psychology. 

According to (Suppes, 1965 & Lipsitz, 1973) one of the major advantages of 

using CAI is that of provision of learning according to the individual differences of the 

students. The children enter the school environment with different abilities, and work at 

different rates and levels of accuracy. It is slogan that, “to each child according to his 

needs”. So learning is only possible if each and every student could be taught according 

to his individual needs and demands. This type of learning could not be achieved within 
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the normal classrooms but the only solution is that of CAI in which each and every 

student gets chance to learn according to their own pace. 

 

The second main point which is raised by Suppes in telling the advantages of CAI 

is that CAI systems provide immediate feedback for correcting students' mistakes, keeps 

record of the students’ progress, and provides time and relief to the teacher for thinking 

and handling the class according to his wills and demands. 

 

According to Mukhopadhyay (1990) following are the major advantages of the 

CAI system: 

1. CAI system has more patience, accuracy and has perfect memory  

  than the human tutor. 

2. CAI system can perform the arithmetic and logical calculations  

  more rapidly and accurately than the human tutor. 

3. CAI system is more flexible than the human tutor because it can  

  follow any style of teaching 

4. The CAI system provided an immediate evaluation of the learner’s 

performance. 

Iqbal (2000) also added some advantages in this list which are described as under: 

5. In CAI system students have full control over their learning 

6. Each and every student learns according to his own pace 

7. Record of immediate feedback is available for future reference.  



 
 

64 
 

According to Patal & Abraham (2010) CAI play a vital role in modern education 

system. The research shows the high frequency of using CAI in the educational process. 

According to them following are some of the advantages of CAI. 

1. The student learns at their own pace 

2. Individualized instruction 

3. Immediate feedback 

4. More visualization 

5. Effective method of teaching 

6. Both quality and quantity of a student’s achievement are achieved 

According to Yusuf (2010) the benefits of CAI cannot be denied in any way 

because there is a plethora of research findings which are crying for the effectiveness of 

CAI in the educational discipline. Several packages in different subjects are now easily 

available in markets. This trend for the use of computer in classrooms on a large scale is a 

clear evidence of its effectiveness. 

According to Mohan (2011) research shows that computer assisted instructions 

can enhance the student’s achievement. CAI provides a variety in instructions, it is an 

innovative mode of instructions, the students are actively involved and learn according to 

their own pace and the immediate feedback is provided to them. This system is equally 

beneficial for large and small classes (Gilbert et al., 2011) 

(Kayri et al., 2012) favors the CAI method over the traditional method. According 

to him CAI has the following benefits: 

1. Misconceptions and errors are removed immediately 

2. Students can re-answer to correct the mistakes 
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3. Risky and dangerous courses can be covered by the method of 

 simulation 

4. Quick learning is achieved in systematic way 

5. Through Colors, figures and drawing student’s attention is achieved 

6. At last through this method important and useful information is   

  delivered to the students in an easy way of teaching  

          2.3.3 Disadvantages of CAI. 

 

Apart from the many benefits achieved from the CAI method, there are certain 

disadvantages also. As (Mukhopaddhyay, 1990) reported that CAI cannot become the 

substitute of teacher or textbook because computer is not sensible as the human being. 

Mangal & Mangal (2011) stated the following drawbacks of the CAI method: 

1. CAI is more expensive as compared to the traditional teaching 

2. There is always the risk of danger to machine 

3. The availability of software to fulfill the needs and demands of the student 

 courses is difficult 

4. Machine maintenance and repair is an extra burden 

5. As CAI method is learner centered the role of the teacher is passive, therefore 

 there are chances of indiscipline, carelessness and truancy 

6. CAI , how good it may be cannot be easily accommodated in the school timetable 

7. The emotional touch , sympathy and warmth of the teacher cannot be achieved by 

 machine 

These drawbacks however cannot undermine the effectiveness and importance of 

CAI method (Mangal & Mangal, 2011 & Mohan, 2011) 
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Computers are now available in all the developed and the majority of developing 

countries of the world. Computers are used in homes and in educational institutions. 

These are used for different tasks ranging from surveying the internet sites to complicated 

scientific research work. But still some people feel frightening and have a phobia of using 

the computers because they have never used the computer and have not gotten the 

training to use it. Therefore it is a fact that CAI can be frightening to those peoples who 

are not familiar with it (Gilbert et al., 2011) 

 

2.4 Roles of Computers in Education 

 

2.4.1 The Historical evolution of computers and their application. 

 

According to (Azarmra, 1991) searching the right tool to perform task remain 

always a problem for human beings. In the earlier times people used fingers and pebbles 

for the purpose of counting. The Phoenicians developed a box and called it aback, later 

on Roman called it Abacus. This Abacus which was made of beads and wires was used 

worldwide for centuries for counting purposes. The abacus was used by Chinese for 

calculations (Ali & Nudrat, 2000) it is still in use in many countries. Hindu Arabic 

numerals were introduced in the eighth century and spread rapidly throughout the world. 

The basic digits in this system were 0-9 we still use it. 

In the fourteenth and fifteenth centuries peoples used gears and wheals for the 

purpose of adding of numbers (Azarmra, 1991). John Napier developed the first 

calculating device called Napier Bones; this could make calculations faster than before 

(Ali & Nudrat, 2000). 
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Blaise Pascal was the first who invented the first calculating machine in 1642 

from the basic concepts of 0-9 digits and wheals and gears. He called this machine Pascal 

machine. This machine could perform the addition and subtraction up to thousands. 

Although the basic purpose of Pascal was to help his father Blaisé but he sold fifty of his 

machines to peoples. 

 

In the next centuries the idea of Pascal machine helped the Gottfried (a 

Mathematician) to invent a new machine which could also perform multiplication. In 

1801 jacquard invented punched card and Later on in 1840’s Charles Babbage (an 

English Mathematician) invented Analytical Engine which could perform division in 

addition to all three basic arithmetic (Addition, subtraction and multiplication) but this 

was slow to perform calculations. 

 To overcome this problem later on Data tabulator was developed by an American 

Herman Hollerith in 1890. Several companies started producing Data tabulator and then 

Herman Hollerith established a company which later on becomes IBM Corporation. As 

he was in census therefore 1890 census was made possible through this machine in one 

fourth time as compared to the 1880 census (Iqbal, 2000) 

 

Different struggles were made to make the machines for calculation purpose. The 

main theme was to minimize the size and maximize the speed of these new devices. Up 

to 1930 calculators were the devices used for calculation purpose which could perform 

single arithmetic at a time; struggles were made to invent such a device that could 
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perform multi functions at a time. In 1930 Bush invented the first computer which was an 

Analog computer (Ali & Nudrat, 2000) 

 

In 1944 Haward Aiken was the first to invent the first computer called Mark-1.  

Howard was a Harvard University Professor who was working with engineers at IBM 

project. This computer was very heavy weight about more than five tons and spread over 

a wide area with its attachments. This computer has three parts i.e., ALU, Memory and 

CU.1n 1945 first Generation computer ENIAC was developed by J.W. Mauchly and J.P. 

Eckert of Pennsylvania University. It was the first electronic computer one thousand 

times faster than the MARK-1 machine. Still it has many disadvantages as it was 30 tons 

heavy, 3000 cubic feet in length and used 18000 vacuum tubes which produce heat and 

consume a big amount of electricity but still have 12k memory. Again the same persons 

in 1950 invented the EDVAC with reduced operating time. 

In 1950’s with the invention of transistors new computer of second generation 

came into the market, these were small in size, more reliable and inexpensive as 

compared to the first generation computers. IBM 1401 is the example of this type of 

computers. 

In 1960 with the development of IC’s, computers take a big turn in size, cost, 

capacity and speeds. The computers that come in this era are called third generation 

computers. In 1970 several hundred thousand transistors functions were integrated on a 

single chip (Microprocessor), as a result fourth generation computers were introduced in 

the market. In 1981 IBM PC’s were introduced and since then these are in use today in 
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the homes, educational institutions and business circles. The dream of fifth generation 

computers which could sense like a human being is still to be achieved. 

2.4.2 Pioneers of the Application of Computers in Education. 

 

According to (Taylor, 1980) following are the pioneers of the application of 

computer in education: 

1. Alfred Bork 

2. Thomas Dwyer 

3. Arthur Luehrmann 

4. Seymour Papert 

5. Patrik Suppes 

 

 Alfred Bork 

 Alfred Bork is widely known as an expert in applying the computer to the 

teaching of physics. He remained a professor of physics and computer science in 

California University at Irvine. He is an author of various computer based dialogues, 

several books and articles. He served as an officer of conferences, societies and projects 

in the field of educational computing. According to Alfred Bork computers are used in 

the educational discipline due to following reasons: 

 Interactive Learning 

 Individualized instructions 

 Experience 

 Intellectual tool of teaching 

 Students learn at their own speed 
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 Time and sequence of instructions are controlled by the learner 

 Students have control over the contents 

Thomas Dwyer  

 Thomas Dwyer was a professor of computer science at the university of 

Pittsburgh and director of projects for computer in education at the high school level. He 

is also the author of a number of books and articles in the field of computer in education. 

He explored the use of computer in school curriculum in a number of ways.  

According to Thomas Dwyer, the student’s main factions should be to focus 

attention on the forest rather than the trees. But without trees there is no forest. CAI is an 

excellent tool for planting educational trees. He further says that computer in these days 

is so compelling in educational disciplines that it cannot be stopped. In telling his 

experiences of projects in computer education in a paper, “some thoughts on computers 

and greatness in teaching” he added that computer is such tool in the hands of 

experienced teachers which has no precedent.  

 

Arthur Luehrmann 

Arthur Luehrmann was associate director of Lawrence Hall of Science (an 

organization in the University of California’s Berkeley Campus).  The special interest of 

Luehrmann is the application of computers to physics teaching at school level. 

According to Luehrmann the technologies devoted for educational purpose are 

computers, televisions, and broadband communications. But the most promising, 

effective and unique in its use in education is the computer. Through computers students 

can learn according to their own pace and abilities. As his own judgment he says that 
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several projects demonstrate that the computer is an effective method of teaching. In case 

of special education problems computer can be used with lower cost than the traditional 

methods. The computer is now becoming a tool used by students in different subject 

areas.  

Seymour Papert 

Papert is well known for using computers in education for young children’s. He 

was professor of education at M.I.T faculty, where he was involved in LOGO based 

computing at the primary school level. He remained a director of a series of computer 

education projects. He has many publications in this area. He was influenced by working 

with Piaget in Geneva (1958-1963) 

In a paper on “Glimpses of Learning Physics”, he says that something in physics 

on which everyone agrees is that Newton’s first two laws of motion, although these are 

very basic and fundamental to school physics but could not be understood by the students 

through traditional methods. Although students go through the laws and solve the 

problems but they have no clear concepts in understanding practically the laws of motion. 

In a computer environment of learning physics, students get the real concepts of 

the laws of motion. 

 

Patrik Suppes 

Suppes is well known in computer circles as a prominent and longtime proponent 

and developer of CAI. Currently holding different superior positions Suppes is the head 

of the institute of mathematics at Stanford. Although professor Suppes is widely known 
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for CAI at elementary level yet he has also pioneer work at different levels. He has many 

publications in CAI and received numerous awards. 

In one of the paper titled, “The teacher and CAI”, he has answered many 

questions in favor of CAI asked by the educationist. The first is that how computer help 

with individualized instructions? In answer to this question professor Suppes gave the 

example of Individualized Drill and Practice system in which computer provides the drill 

and practice of the learned concepts. In drill and practice for example each student 

receives 15-20 exercises per day. These exercises are provided on an individual basis. 

The intelligent and brighter get the harder while the weak get the easy according to their 

abilities. Elementary sciences and mathematics are more suitable subjects for drill and 

practice exercises. In a classroom of 25-35 a single teacher cannot fulfill the demands of 

individual students so CAI is the best solution. With CAI method students work on their 

own terminals and in this way teacher deals simultaneously with a number of students.  

2.4.3 Role of Computer and Teacher in CAI. 

According to Iqbal (2005) in CAI system the role of the computer is that of a 

teacher. In a CAI the students interact with the computer in an interactive way. The 

students become motivated through colorful screens and graphics and in this way their 

thinking is developed which ultimately results in skill development. 

The contents of the course are delivered through computer; the development of 

computer tutor is not an easy task. This can be achieved through the collaboration of 

educational psychology and artificial intelligence. The computer is a device that receives 

the input and then works with very high speed on that input and draws conclusions; 

therefore the ability of computer to think and make decision like human beings is called 
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artificial intelligence (AI).  AI has four main areas i.e., expert system, vision version, 

Natural languages, and robotics.   

 

Ellington et al., (2005) & Nabah (2009) advocates the computer as teacher by 

saying that when computers are used as a teacher in a CAI system they put questions to 

the students, the students then answer the questions and then an immediate feedback is 

provided based by the system on the students answer. The computer as tutor also keeps 

track of the students’ progress and conveys the progress of the students so that difficulties 

or errors could be removed.  

In an IT society the learning has been shifted from teachers oriented to students 

oriented. In traditional classes much of the work is done by the teacher and the students 

are the passive listeners, whereas in CAI the student is the active learner. In the present 

era if the nation wants to meet the requirements of the day and the challenges of the 

present society then the role of the teachers will have to change and the students must 

have to become actively involved in the learning process, in this way there will be a 

positive change in the teaching and learning process (Siddiqui, 2005) 

As the role of teacher has been changed in the technology classrooms but the 

major problem is that of the teacher’s skills and knowledge about incorporating the 

computers in the classrooms. This view is advocated by (Chandra, 2005) who says that 

students can take benefit from the technology if the teachers are properly skillful in using 

the computers in their classrooms. The teachers must be skillful in using the new tools, 

redesign their lesson plans according to the new technology oriented classes, and solve 
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the problem by using a small number of computers in big classrooms. This needs training 

of the teachers in the use of computers in their classrooms. 

So the role of CAI teacher has been changed from simple lecture to that of a 

manager and guide. Teacher manages the classroom and provides the guidance in the 

activities performed by students under the umbrella of CAI. One of the problems is 

administrative support in the forms of computer labs, hardware and software and other 

equipment’s in the utilization of CAI in the classrooms. According to Chandra (2005) 

few colleges of education provide the support to their teachers for use of CAI in their 

classes whereas other teacher struggle by themselves to incorporate technology in their 

classes in different ways. 

According to Azar & Sengulec (2011) one purpose of Physics teaching is to 

produce scientific literate students. This aim can be achieved through creating higher 

order cogitative skills which are possible through incorporating technology in education. 

The teachers play an important role in using technology to promote scientific literacy 

among students. An effective physics teacher can effectively judge the chain of relations 

among physics, technology and future progress.  

 

      2.4.4. Computer Managed Learning. 

 Different other words are used with CAI, e.g., CML or CMI.  CML and CMI are 

interchangeably used. According to (Forsyth, 1999) CML is a management tool which 

assists the administrators, teachers and learners through a series of events. Through this 

system the administrator can judge the progress of the learners. CML is beneficial for the 

learners in the following ways: 
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 It provides a graphical interface where students can get   

  assignments 

 Better access to teacher and learning resources 

 Immediate feedback 

 The facility to work from the organization, home or office. 

 Internet access  

As through CML the students can access the assignments, According to (Andrews 

& Collins, 1993) if a student fails in the assignment then a remedial lesson is provided by 

the system to strengthen the weakness of the student. CMI keeps track of the students’ 

progress throughout the unit. According to Iqbal (2000) in Computer Managed Learning 

computer performs the following tasks: 

 Instructional purpose 

 Curriculum development 

 Educational administration and Management 

 Educational Planning 

 Documentation 

 Educational test construction 

 Scoring and preparing the results 

 Educational research 

 Educational surveys 

CMI helped the teachers and schools to overcome the problem of reduced 

teaching staff, this system has a flexible schedule for class time, and it can also be used in 
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homes. The computers are used for test construction, keeping item bank and marking and 

in this way reduced the cost of the education system (Iqbal, 2005) 

In CML data about the students and the track of their progress is maintained, 

appropriate feedback is provided and reports are generated for future use. The CML also 

supports the traditional method of teaching. This system is based on the principle of 

mastery learning in which 95% success is compulsory. In traditional classrooms the time 

is kept constant and achievement vary whereas in CML achievement (95%) is kept 

constant and time of instruction may vary for different students (gifted, average, slow 

learners). According to the Blooms, Knowledge is hierarchical in nature. In CML first 

phase previous knowledge is accessed, then the new instructions are provided (explored) 

and then in the third phase student practiced the learned materials. Different groups are 

made in the class to practice the learned concepts.  

In CML system the role of the teacher has been changed from speaker to that of a 

guide, resource person, monitor, helper and a diagnostician. As the role of teacher in 

CML is changed therefore there is need to change the teacher training programs to help 

the teacher in this new role (Iqbal, 2005).  According to (Mangal & Mangal, 2011) CML 

simply means learning managed by computer but in technological terms CML stand for 

computer programs that are used by educators to manage instructions to achieve the 

instructional objectives in the most effective way. As in CML the main focus is on the 

organization and management of instructions so in CML the computer can perform the 

following functions: 

 

1. Diagnosis of entry behavior of students. 
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In going through a particular course of instructions the weaknesses and strengths of 

the learner as well as the attitude, aptitude, interests and different other personality 

traits are assessed in advance. 

2. Specification of Instructional Objectives. 

Goals and objectives are specified in advance and then these are tried to achieve and 

accessed through online tests. 

3. Individualized Instructions. 

 In CML computer programs are available for all types of learners, gifted, average, 

slow learners or disabled. 

4. Instructional materials and learning experiences. 

Big banks of learning resources are available for all types of learners in CML system 

through software packages, online conferences and websites. These learning materials 

are delivered through Drill and practice, tutorials, simulation and Games and are more 

effective than traditional system. 

5. Curriculum Units. 

In CML learning materials are properly planned in curriculum units with set 

objectives, and set of instruction to achieve these objectives such as read a book, 

paper, do any activity, conduct experiment, see a film or attend group instructions. 

After that student is instructed to take the test and if the progress of the student on the 

test is satisfactory then he is suggested to go onto next unit. 

6. Monitoring Progress. 
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One of the most effective benefits of CML is that system keeps track of progress of 

countless learners, detects their deficiencies and provides guidelines to overcome the 

shortcomings.  

7. Remedial Instructions. 

In case of any shortcoming or learning difficulty in any unit at any stage a proper 

remedial steps are provided to tackle the difficulty. In case of any motivational 

problems a proper suggestions are given by the CML system. 

8. Management of Instruction and Record keeping. 

There is storehouse of information which is collected, and classified through a well-

organized system of management. This system is much more effective for the 

teachers to retrieve information for their daily lessons. 

 

 Computer Assisted Testing 

Test is among the well-known techniques of assessments. It estimates the 

achievement or ability in any subject area. According to (Thorondike, 1977) following 

are the main steps of test construction: 

 Planning  

 Preparing blue print of the test 

 Items writing 

 Test scoring  

According to Iqbal (2000) computer assisted testing has the following step: 

 Construction 

 Delivery  

 Grading 
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 Item analysis 

 Item banking  

 

In a traditional system of testing there are different types of questions in front of 

the teacher and has tedious job of construction of questions and then changing them on 

every turn. Now the computer has made the job easy. In a computer based testing the 

item bank is maintained by the computers and different copies of the test can be prepared 

by easily shuffling the questions. Similarly students are provided with multiple choice 

on-line tests in which students have to check the correct option. The test is submitted 

online and system checks the test with no time and immediate feedback about the test is 

provided to the students (Ellington et al., 2005) 

2.4.5. Planning a Computer Education Program. 

 

According to Barrett & Scanlen (1991) there are different categories of peoples 

which are involved in the process of implementation of computer education programs in 

the schools. For the purpose to launch and successfully implement the program all types 

of peoples must be made ready. So following types of questions are asked during the 

planning and implementing process. 

1. Are the policy makers Ready? 

Policies are made by the high ups in the administration and politicians. Unless and 

until these peoples are not ready computers cannot be implemented in the schools. 

They can provide help regarding funds for hardware’s, software’s and expertise. They 

should be aware of the education today, and the benefits of technology. If they are 
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convinced then it becomes easy to seek their help regarding resources and staff 

training. 

2. Are the project leaders ready? 

Most of the computer education programs run in the schools through projects. 

Therefore it is necessary that the project leader should be aware of the national 

importance of computers in education. Project leaders should be properly trained for 

the purpose. 

3. Are the Head of Schools ready? 

The head of schools are the principals and headmaster, for the computer education 

program in their schools their cooperation and preparation is compulsory. They may 

make preparation regarding issues of relevant software’s, training of staff, adjusting 

the computer education in the time table, maintenance and repair etc. 

4. Are the teachers ready? 

Teachers are the peoples who have to make the actual implemented program 

successful. Without their cooperation and proper training computer education 

program cannot run in the schools. They must have to change their role from 

traditional lecturing to that of guide, helper and coordinator. Without their 

cooperation all policies may go in vain. 

 

5. Are students and their parents ready? 

What the students are thinking about the implementation of computers in their 

schools, are they ready to this new change. 
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Computers are being incorporated in the education system of Pakistan at such a high 

rate that it had no precedent. There are lots of factors in the planning process which 

include accuracy, carefulness and practical (Iqbal, 2000) 

 

2.5 CAI and Programmed Instruction (PI) 

 

2.5.1 Programmed Instruction. 

 

Programmed instruction is not a new concept in teaching. The idea of 

programmed instructions is linked with the work of ancient Greeks, Pavlov and 

Thorndike.  The programmed instruction is traced back to Socrates who first of all 

developed a program of Geometry which was later on changed by Plato in dialogue form. 

Socrates idea about acquisition of knowledge was to make conversation from one fact to 

another and from insight to insight. This is named as an inquiry method of Socrates in 

which subject matter was divided into a number of steps. Learners actively participate 

and the immediate feedback was continuously provided.  This type of reinforcement and 

feedback can be seen in the well-known experiment of Ivan Pavlov with the dog. 

Thorndike main idea about learning was the connection establishment between the 

Stimulus and Response and this bond is strengthened if some success is achieved at the 

end (called the law of effect).  

 

Before going into the detail of programmed instructions, let us first differentiate 

between the three terms i.e. Teaching, instructions and programmed. 
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Fig 2.5: Showing relation among Teaching, instructions and programmed 

 

 According to Edger (2005), “Teaching is a broad term”, while instruction is “an 

orderly sequence of experience to reach a specified goal”. All instructions come under the 

umbrella of teaching while teaching is a broad term and all teaching is not instruction. 

Programmed is the sub term of instruction which aimed at the mastery of specified goals. 

Programmed instruction is controlled, self-instructed and self-corrected system. In 

programmed instructions the instructions are delivered either through programmed-text 

or teaching machine. It leads towards individualized instruction for every student 

according to his own abilities. 
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Programmed instruction became possible because of the work done by 

American’s psychologists. Some of the leading names in programmed instructions are 

S.L. Pressy, Mager, R.M. Gagne, and B.F. Skinner. Let us take an oversight of the work 

done by these scientists. 

Contributions of Sidney L. Pressy. 

 

During the period of 1920-30s, Pressy a psychologist of Ohio State University 

developed several machines working with his students (Gagne, 1987). Pressy developed a 

machine in 1920 called a “Drum Tutor”. This machine was able to present to the students 

a series of questions. These questions were of multiple choice and students were able to 

select the choice by pressing a suitable key. In this machine 100% mastery was the 

requirement and when it was reached the machine stop automatically. It was a testing 

machine, which incidentally improved learning. This concept was forgotten by the 

peoples till B.F.Skinner restarted it in 1954 (Natarajan, 2005) 

Contributions of Mager. 

 

Magers give a new concept i.e. “Learner Controlled Instructions” which is a type of 

concept given by Socrates known as Socratic dialogue. In this type of instructions learner 

is the leader, and the instructor is responsive rather than directive. Learner remains 

passive up to the time learner asks questions which require some sort of help from the 

instructor. Mager conducted a research and his findings support this view that leaner-

controlled instructions are more effective than the instructor-controlled instructions. In 

programming according to Mager learner behavior is observed first, followed by learning 
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objectives, and followed by writing frames. Mager focus on the specification of 

objectives and then all steps are stem to that one. 

 Robert M. Gagne Theories. 

 

Gagne is among the psychologists who have made the leaning systematic and 

efficient. Gagne give the concept of hierarchy learning with different steps including 

signal learning, chaining, association, discrimination, etc. Gagne major focus was on task 

analysis; according to him Knowledge is a series of specific tasks. According to him, in 

programmed instruction we define the terminal objectives in behavioral terms. The 

learning behavior of the learner can be analyzed in a series of learning tasks. Learning 

tasks are the small steps of the total learning which must be properly sequences (Sampath 

et al., 2007) 

 

 Contributions of Skinner’s 

 

Skinner Machine is well known in education circles for programmed instructions. 

One of the major contributions of Skinner was that organized material was presented 

through this machine. The contents were divided into small steps such that if learner 

solves the one step then there was no difficulty in moving towards the next one. Learner 

was reinforced immediately (Stones, 1971). A sample of questions of programmed 

instructions is given below: 

 When a light button is turned on, current flow through the wire in the ------

-- and  cause it to become hot. ( Bulb) 
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 The bulb glows when filament of the bulb is heated by passage of ------ 

current.  (Electric) 

 When a battery with weak charging is connected then the wire or ----- 

does not get very hot.  ( filament)  (Zimmerman & Schunk, 2003) 

In 1950s the interest in individualized instruction increased very much with the 

advent of programmed instruction (Gagne, 1987). Skinner first introduced the PI at the 

Harward University in 1957, a year later Evans used the PI in books at Pennsylvania 

University. At the elementary school level PI was first used in 1957. PI was not widely 

used at that time in the educational discipline at the school level (Saettler, 1990). Several 

techniques are used in programmed instructions from simple paper and pencil to recently 

used computer assisted instructions. In all forms of programmed instructions the 

individual instruction is provided to the learners according to their own abilities. 

According to Deleon (2005) Programmed instruction has two well-known 

approaches i.e. linear programming and branching programming. 

Linear Programming 

Linear Programmed instruction consists of usually in the form of three sequenced 

frames which is called ABC approach. A is the antecedent which contains the 

information for the learner, B (behavior) frame makes the student to give response of 

question that is taken from the information in previous frame, in C frame the immediate 

response is made on the student answer in which he checks the accuracy of his response 

(Moran & Malott, 2004) 
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In this type of programming the program remains the same for all types of 

learners. In this type of programming steps are kept so small and simple that there are 

rare chances of mistakes. Therefore mostly they receive the positive reinforcement 

(Deleon, 2005). One problem in this type of programming is that if the response is correct 

or false the order of frames remains the same and there is no back forth turning of frames. 

The response made by the learner is in written form with immediate feedback from the 

program (Natarajan, 2005) 

Branching Programs 

 

According to Kulkarni (1986) there are different learning sequences and program 

has different branches-routes according to the individual difference of the students as 

shown below in the diagram: 

 

 

Fig: 2.6 showing Branching program, Adapted from Kulkarni, S.S. (1986). 
Introduction to Educational Technology: A system approach to micro-level education. 
Oxford and B.H Publishing Co, New Delhi 

 

  

Students start from the entry point and according their abilities either following 

the all steps of the program or skipping some of the steps may reach the terminal point. 
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The lazy students follow all the 7 steps (as student A shown in the diagram) whereas 

intelligent may follow only 2 steps (as student B shown in the diagram) to achieve the 

goals. Whereas the average students may follow the 4 steps to achieve the goals (as 

student C shown in the diagram) 

 

One of the problems of the branching system is that the author specifies the 

number of paths. These paths are specified according to the capabilities of the students to 

whom author already meets and know their potentials. The provision of unlimited paths is 

not possible. This problem is covered in Computer media. Through computers a number 

of alternatives (if not infinite) are available for the learners to learn, according to their 

needs and demands. This system is very flexible and students can go back and forth to 

clarify the concepts. 

 

In this type of programmed instruction the frame is presented the student view it 

and then question is asked, if the response is correct then the positive reinforcement is 

provided otherwise students is told the reason and other alternative ways are provided to 

respond the same question (Briggs et al, 1991) 

According to (Moran & Malott, 2004) in this type of programmed instructions the 

students proceed at their own pace in sequential frames but when an error occurs then the 

sequence breaks and supplementary frames are provided to remediate the concepts on 

which he made the mistake. The main difference between the linear and branching is that 

of how errors are corrected. In linear the frames are repeated while in branching new 

supplementary frames are provided (Moran & Malott, 2004) 
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This approach provides instructions according to the individual differences of the 

students. If the student is well competent then he has the chances to skip some of the 

branching steps and if he is not well learning then he may repeat the steps accordingly 

(Deleon, 2005)  

This type of branching was first invented by the Norman A Crower. The three 

principles of branched programming are exposition, diagnosing and remediation. This 

type of programming requires that there must be two or more choices for each question; 

in incorrect response the program provides remedy step and guidelines (Mohan, 2011) 

Major Characteristics of Programmed Instructions 

 

According to the experts following are the major characteristics of programmed 

instructions. 

1. The course (subject matter or contents) is divided into small units called frames 

which are sequentially and logically arranged in a number of steps  

2. The contents and their sequence are selected through trying out on the same 

sample and then finalizing in the program.  

3. The students are required to give active response which is in the form of 

answering a question or appropriate word. 

4. Each student learns the sequence of frames in the program according to their own 

abilities without any threat of humiliation in a class with heterogeneous students. 

5. There is immediate feedback about response that either response is correct or 

guidelines for correcting it (Natarajan, 2005, Singh ,2006 & Mohan ,2011) 

6. Objectives of the learning are pre-defined and frames are designed to meet those 

objectives. 
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7. Student further progress depends upon the mastery of the previous steps. If a 

student makes any mistake a cue is provided. 

8. One of the characteristics of the programmed instructions is the motivation of the 

students which is achieved through following the steps. 

So in programmed instructions the three psychological steps i.e. information 

(stimuli), students answer (response), and then immediate program response 

(feedback) are covered in a sequential manner (Mohan, 2011) 

 

2.5.2 Advantages of programmed instruction. 

 

In terms of Psychological principles the PI provides the following advantages: 

1. In programmed instruction the learner achieves the active participation in the 

frames. 

2. Immediate response informs the learner about the accuracy of the learner 

response and learning can be improved by focusing the mistakes. 

3. Immediate reinforcement on the correct response. 

4. As programmed instruction is according to the individual differences the 

talented students get the chance to complete the course earlier unlike the 

traditional method in which all students have to proceed together. 

5. As the course material is in the standardized form so all students get the 

chances to complete all the contents against the traditional method in which 

some parts of the course are skipped. 

6. Complete track of students’ performance may help in future decisions about 

students (Deleon, 2005 & Singh, 2006). 
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7. Program may be rewritten in case it is not fulfilling the demands of the 

students against the traditional system in which student is blamed in case of 

failure in the examination. 

8. program is not like the human being who tires after some time so it may be 

used for long time and at any time because it is patient ( Singh, 2006) 

9. As there is no repetition of same concepts therefore student time is saved and 

fatigue is reduced. 

10. Branching is more suitable in the case when learners entry behavior is 

different from each other ( Sampath et al., 2007) 

 

2.5.3 Disadvantages of programmed instruction. 

 

Following are the disadvantages of the programmed instructions 

1. Writing programs and then validating it usually waists times 

2. Machine based programs are machine oriented and the same program cannot 

run on the other machine ( Tabassum, 2004) 

3. In case the program highlights the errors again and again then the students 

loses his interest. 

4. It cramps the initiatives and imagination of the learner  

5. The teacher-student relationship which is very necessary for development of 

the student is absent. 

6. Speech is important component in language learning, which has no provision 

in programmed instructions ( Singh, 2006) 
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2.6 Previous Research Studies   

 

The computers have been used in the education since the last fifty years. Lot of 

research studies have been conducted by different researchers on the effectiveness of CAI 

in physics, and other science and art subjects. These researches focused the academic 

achievement, interest, retention and attitude towards CAI. The researches have been 

conducted at all grade levels from elementary to university. In majority of these 

researches the CAI is found to be more effective than the traditional methods of teaching.  

In this section of review different studies and meta-analysis have been 

summarized to view the effects of CAI in physics and other subject areas. 

 

2.6.1 Effects of CAI on Student Achievement in Physics.  

 

There is a great deal of evidence regarding the effectiveness of CAI in physics. 

Altin (2002) conducted a research study on 117 students randomly selected from Naval 

High School Istanbul. The pre-test was given to equate both the experimental and control 

groups. The result shows that CAI has positive and significant effect on the academic 

achievement and concept learning in physics.  

Kara & Kahraman (2008) investigated the effects of CAI on the physics 

achievement. The participants in this study were the 129 girls and 124 boys of seventh 

grade. Method of teaching (CAI & Traditional) was an independent and academic 

achievement as dependent variables. The result in this study shows that p=0.00 which 

means that there was a significant difference between the two groups, further CAI was 

found more effective than the traditional method in the academic achievement of physics. 
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Kara (2008) conducted a research to determine the academic achievement and 

retention in the subject of physics. The sample of the study was 132 seventh grade 

students. The participants were divided into control and experimental groups. Control 

group was taught with the traditional lecture method whereas teacher supervised CAI 

method was used for the experimental group. The research was experimental and pre-test, 

post-test design was used. Academic achievement was tested by post-test and retention 

by delayed post-test. The result shows that (t=6.36; p<0.05) there was significant 

difference in the academic achievement of control and experimental groups. This 

difference was in favor of experimental group.  

 

Bayrak (2008) conducted a research on the effects of CAI on the university 

student’s academic achievement in physics in Turkey. In this study computer assisted 

simulation method of teaching was compared with the face-to-face teaching of physics. 

The participants of the study were 78 students at the department of science and 

mathematics at Hacettepe University. Total 78 students were divided into Experimental 

(39) and control (39) groups on the basis of pre-test. Achievement test (post-test) 

containing 17 multiple-choice items was administered to check the academic 

achievement after the experiment. The data was analyzed using independent sample t-test 

with SPSS (version 11.0). The results are (t=0.562, p<0.05) and the mean of experimental 

group was (67.18) and that of control group was (60.77) at 0.04 level of significance. 

This clearly shows that CAI method was significantly better than the traditional method 

of teaching in physics. 

 



 
 

93 
 

Sotayo (2008) investigated the computer assisted programmed instruction and 

cognitive preference styles as determinants of achievement of secondary school physics 

students. One hundred and eighty six (186) students were randomly selected from four 

schools and were randomly assigned to two treatment conditions. Physics achievement 

test having two sections (Section A for personal information and section B for 40 

multiple choice items) was administered to check the academic achievement. The 

reliability of the scale using K-R20 was 0.83. ANOVA as a research statistic was used, 

the result shows that (F(1,186)=28.651, p<0.05) which means that there was a significant 

difference between the two groups. Moreover the CAI group performed significantly 

better than the traditional method of teaching of physics.   

According to (Knezek, 2008), ISTE members have conducted research for more 

than 20 years on the effectiveness of CAI in different subject areas. The result shows that 

technology has positive effects on the academic achievement of students. ISTE suggested 

following points for the integration of technology in education. 

1. Students learning can be enhanced by the professional development of the 

teachers for integrating technology in education. 

2. Technology should be merged in the daily timetable. 

3. Technology based contents should be according to the students individual 

differences 

4. Academic achievement can be more enhanced with students' cooperation 

as compared to individual use. 

5. Simulations CAI are more effective in enhancing academic achievement 

than drill-and-practice. 
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6. Effective technology integration in curriculum seeks helps from 

administrators, teachers, and parents. 

It is well known by the science teachers that Physics, chemistry and biology has 

some complicated concepts that are difficult to understand by the traditional methods and 

mostly students have misconceptions about them. Kocakaya (2010) investigated the 

effects of CAI on academic achievement, perceptions, concept learning and attitude of 

physics students. Some of the programs were developed by the researcher and other 

programs were downloaded from the net websites, www.lisefizik.com ,  

www.falstad.com ,  www.ltu.edu , and http://webphysics.davidson.edu , the results shows 

that CAI has significant effect in enhancing the academic achievement of the students in 

physics. 

Azar & Sengulec (2011) conducted a research on the physics achievement and 

attitude towards physics by comparing CAI and laboratory method. The research was 

experimental in nature. A sample of 50 students was randomly selected from (A & B) 

sections of Ninth grade of district Zonguldak in session 2009-10. Total of 50 students 

consists of 23 Female and 27 Male students. Two achievement tests ( pre-test and post-

test) were conducted. PAT consists of 20 multiple choice items. For item reliability 

Discrimination index was calculated and items with Discrimination index below 0.20 

were rejected. KR-20 of the scale was found to be 0.70. For data analysis Mean, Standard 

Deviation, and for the difference between two means independent sample t-test was used 

with SPSS (version 16.0) package. The result shows that CAI was significantly better 

than the laboratory method both in enhancing academic achievement and positive 

attitude. 
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Bakac et al., (2011) investigated the effects of simulation mode of CAI in physics, 

the topics of ‘Electric Current’. The research was experimental in nature with pre-test and 

post-test and was conducted on 28 students of 11 grades. The results are in line with 

above all studies that CAI significantly increases the academic achievement of students. 

In the research paper of (Pondhe, 2011) the effectiveness of CAI in physics 

teaching to Eleventh Grade a student was studied in India. In India due the availability of 

computers in schools there is a use of CAI programs.  Several software programs are now 

available to teach the subjects of science, math and English. This study was experimental 

and 40 students of urban area were divided into two equated groups, one was taught 

through CAI and other through traditional method. The research hypothesis that there is 

no significant difference between the academic achievement of students taught through 

CAI and through traditional method was tested. The significance of difference was tested 

at both 0.05 and 0.01 levels. The results advocates the above all studies in physics that 

CAI method was significantly better than the traditional method in enhancing the 

academic achievement, positive attitude and interest in the subject and long term 

retention of concepts. 

The recent study is that of Kayri et al., (2012) who investigated the effects of CAI 

on the academic achievement in lighting technique. The research was experimental and 

conducted on 30 (Male) fourth class students in electric teacher training department of 

University of Batman. A sample of 30 students was divided into control (5) and 

experimental (15) groups. Control group was taught with traditional method and 

experimental group was taught with CAI as supplement to traditional method. In this 

particular study against all above studies the academic achievement was accessed through 
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questionnaire and simple %age was used as research statistics. The results are in line with 

all the above studies that experimental group performed significantly better than the 

control group in enhancing the academic achievement of the students. 

 

In summary the CAI method of teaching is found significantly better than the 

traditional method of teaching. Following benefits can be achieved in implementing the 

CAI method of instructions in the classrooms. 

 Academic achievement can be enhanced through CAI 

 Learning time can be saved from 20% to 40% 

 CAI increases the success in learning and motivation 

  Each student learn at his own pace by repeating the instructions ( as in the case of 

drill and practice) 

 Interest and level of attention become high in the learning process 

 Dangerous concepts can be simulated 

 Difficult concepts can be understood through step-by-step process (Kayri et al., 

2012) 

 

2.6.2 Effects of CAI in different subject areas. 

 

            Apart from the effectiveness of CAI in the subject of physics, different 

researches and meta-analysis have been conducted in different subjects to check the 

effectiveness of CAI at different Grade levels. The researches which were reviewed by 

the researcher are referred here in this part of the review. Majority of the studies are in 

favor that CAI increases the academic achievement of the students as compared to 
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traditional methods of teaching. A meta-analysis of 17 studies was conducted. In this 

meta-analysis (53%) used sample size less than 50, while (12%) used sample size from 

100-199. 18% studies were on secondary school students. Treatment period was five 

month-one year in 65% and in 24% below this period. In total 17 studies 4 on migrants, 3 

on educationally disadvantaged, 4 on low socio-economic status students, one on rural, 2 

on urban and 3 on others. Test of significant was used to compute the effect size. The 

result shows that CAI method enhances the academic achievement as compared to 

traditional methods of teaching, as cited in www.prel.org 

Atkinson et al., (1976) reported the role of CAI in three programs i.e. arithmetic, 

reading and computer science at the Stanford University. CAI was started in arithmetic in 

the Stanford since 1965 for grade 1 through 6. CAI started for reading since 1965 for 

Grade K-3 and the for the computer science programming in 1968. CAI and non CAI 

programs were compared and data were analyzed for both the California and Mississippi 

students. The performance in CAI programs was better than non-CAI programs. Also the 

CAI program was more effective for the Mississippi than the California students. In the 

reading 25 pairs of male and 25 pairs of female were matched and were assigned to 

control and experimental groups. The result shows that performance of CAI group was 

better than non-CAI group. In computer programming 39 CAI students were compared 

19 non-CAI students. The results are in favor of CAI group. 

Kulik & Kulik (1991) conducted a meta-analysis on the effects of CAI on 

students’ academic achievement. A meta-analysis of overall 254 studies was reported 

which shows that collectively CAI was much more effective than the traditional methods 

in enhancing the academic achievement of the students. The meta-analysis shows that the 
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0.30 standard deviation increase in the score which is moderate but significant. This 

meta-analysis also reported the positive attitude of students towards CAI. 

 

Huxford (1999) conducted a study on the relative efficacy of CAI. The three 

different methods lecture, hands-out and CAI were adopted by three different teachers. 

The three separate sections of volunteer students were randomly assigned to three groups. 

The results showed that CAI method was not as effective as was believed previously. 

A research conducted by (Schittek et al., 2001) reported that CAL enhances the 

academic achievement and it should be used s supplement to traditional methods of 

teaching. 

Kulik (2003) conducted a meta-analysis on effects of using instructional 

technology in colleges and universities. The effect size is considered positive when 

experimental group outperforms the controlled group and negative otherwise when 

control group outperforms the experimental group. In social science effect sizes of 

around 0.2 is small, 0.5 as moderate, and 0.8 as large as suggested by experts. The 100 

studies during the period 1980-90 show that CAI increases the performance by 0.25-0.30 

standard deviation. The author reported the effect of use of tutoring and simulation modes 

of CAI for more than three decades. The tutorial effect size was .15 and for simulation it 

was .25 while for studies in 1990 the effect size was 0.33. The effect size for language 

learning was –0.13 in 5 studies conducted in 1960s, 0.22 in 85 studies conducted during 

1970s, 0.35 in 35 studies published during the 1980s, and 0.46 in 44 studies conducted in 

1990’s. 
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In a research conducted by ( Morgil, et al.,2004) on  comparing the CAI and 

traditional method of teaching acids and bases the students were divided into two groups 

i.e. control and experimental. The experimental group was taught the topics of acids and 

bases using the CAI whereas the control group taught using the traditional method. The 

independent sample t-test was used to compare the mean difference after post-test. The 

results shows that there was 52% improvement in experimental whereas 31% 

improvement in control groups.  

Ash (2004) conducted a study to see the effects of CAI on middle school 

mathematics course achievement. A sample of 328 students from two schools was 

selected. This sample was taken from 6th – 8th grades having age range 11 to 14 years. 

Students belong from rural and sub-urban areas. The study was experimental in nature 

which lasted for eleven weeks. The participants were divided into two groups (control 

and Experimental) on the basis of pre-test. The experimental group was taught using the 

CAI method whereas control group was taught using the conventional method. Post-test 

was given at the end of the treatment. The t-test (using SPSS) was used to analyze the 

results. The result shows that experimental group which was taught using CAI performed 

significantly better than the control group. When the gender effects were analyzed the 

result also shows that there was no significant difference in the achievement of male and 

females. 

 

Akcay et al., (2006) reported a study on the effectiveness of computer based 

learning in the subject of chemistry. Total 195 students selected randomly from Dokuz 

Eylul University were divided into 3 groups. Experimental group-1(EG1) consisting of 
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66 students, Experimental group-2(EG2) consisting of 65 students and Control group 

(CG) consisting of 64 students. Both the experimental groups were taught through 

different programs of CAI whereas control group was taught through conventional 

method. The achievement of the groups after treatment was tested through achievement 

test which consists of 9 questions (essay type, multiple choices, true/false, and fill in the 

blanks type). The result shows that the achievement in both the experimental groups was 

higher than the control group. 

 Hancer & Tuzemen (2008) investigated the effects of CAI in science teaching. In 

this study CAI method was compared with the teacher (question answer, explanation, 

demonstration) method. The study was experimental with pre-test, post-test controlled 

group model. A total sample of 47 students of science, from the faculty of education in 

Cumhuriyet University in Sivas was selected for the study. The total duration of the 

research was twelve weeks. The results showed that CAI was more effective than the 

teacher-centered method in enhancing the academic achievements of the students. 

Kausar et al., (2008) conducted a research study on the comparative effectiveness 

of CAI and lecture method in the subject of computer science. The study was conducted 

on three colleges of Faisalabad. The research was experimental in nature and pre-test, 

post-test equivalent groups were used. The software used for the experimental group was 

discovery learning, simulation and drill and practice. A multiple choice test containing 30 

items was administered at the end of treatment. The results are in line with all other 

studies that CAI method is much better than the traditional lecture method in enhancing 

the achievement, skill and quality. 
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According to Balanskat et al., (2006) CAI has positive effects on the learning 

success. The 86% European teachers are of the view that CAI also makes the students 

more motivated. According to Clark (2005) e-material produce more fruitful results as 

compared to other methods (as cited in Krnel & Bajd, 2009) 

Nabah et al., (2009) conducted a study on the effects of CAI on the academic 

achievement in teaching English. Total participants were 212 secondary school students. 

The academic achievement was checked through a test. The reliability of the test was 

calculated both through pilot testing on population and through Pearson formula which 

was 0.81. ANOVA was used as research statistic. The result shows that the academic 

achievement of the group which was taught the passive voice through CAI performed 

significantly better. 

 Spradlin (2009) conducted a study to investigate differences in the 

academic performance of students enrolled in a developmental mathematics course using 

traditional instruction, traditional instruction supplemented with computer-assisted 

instruction, and online distance learning. Gender differences in mathematics performance 

were also examined. The control group received traditional lecture instruction. The first 

experimental group received instruction by traditional lecture supplemented with 

computer-assisted instruction (CAI), and the second experimental group studied in the 

online distance learning format. The same two instructors taught in each of the three 

modes of instruction. The first week of class students completed a questionnaire and a 

pretest. One  hundred fifty-five students completed the pretest, and 133 of these 

completed the posttest. One outlier was eliminated. Of the 132 students in the study, 51 

were traditional students, 48 were traditional + CAI students, and 33 were online 
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students. Descriptive data for the pretest revealed a large disparity between the means of 

the online group (M=67.27), the control group (M=29.44), and the first experimental 

group (M=32.31). Concern that the  analysis may possibly result in misleading or faulty 

conclusions led the researcher to eliminate the online group from the analysis. The 

independent variable was method of  instruction, and the dependent variable was the 

posttest. At the .05 level of significance, there was no significant difference between the 

posttest scores of students who completed a traditional developmental math course and 

the posttest scores of those who completed a computer-assisted developmental math 

course. The independent variable was gender, and the dependent variable was the 

posttest. At the .05 level of significance, there was a significant difference between the 

posttest scores of males and the posttest scores of females. The posttest mean of females 

(M=79.84) was significantly higher than the  posttest mean of males (M=71.26).  

 

Yusuf (2010) conducted a research to see the effects of CAI in biology at 

secondary school level. The research was experimental in nature. The treatment was in 

three groups, two were experimental and one was control group. First experimental group 

was individualized CAI group (ICAI) consisting of 40 students (20 male and 20 female), 

second was cooperative CAI group (CCAI) consists of 40 students (19 male and 21 

female), and the third was control group (conventional instructions) group (CCI) 

consisting of 40 students (19 male and 21 female). The researcher also investigated the 

whether there is any difference of achievement of male and female students. Biology 

performance test was conducted after the treatment. The mean of individualized 

experimental group was (x=17.87), the mean of cooperative experimental group was (x= 



 
 

103 
 

20.05) while that of control group was (x=14.050). The result also shows that there was a 

significant difference in post-test scores of ICAI and CCI group and there was also 

significant difference between the CCAI and CCI. From the results it is clear that both the 

CAI group’s performance was better than the traditional method group. The result also 

shows that there was no significant difference in the post-test scores of males and 

females. 

Tekbiyik & Riza (2010) conducted a meta-analysis to determine the overall 

effects of CAI on academic achievement of science students from 2001 to 2007 in 

Turkey. The total 52 studies were investigated in this meta-analysis and the total no of 

participants were 3902. The 97% effects were positive in favor of CAI while only 3% 

were in favor of Conventional methods.  

Fard & Nabifar, (2011) investigated the effects of computer assisted language 

learning on reading comprehension. This was an experimental study and the 40 male 

Iranian students participated in the study. Both the experimental and control groups were 

equated on pre-test, and then evaluated after treatment through post-test. The number of 

questions both in pre and post-tests were 20. The experimental group (Group A) was 

taught using CAI while the control group (Group B) was taught through traditional 

method. The course contents and the teacher were same for both the groups. The 

treatment period was 2 month and after 2 month post-test was conducted. To test the 

significant difference between means t-test using SPSS was applied. The result shows 

that there was significant difference between the two groups and the experimental group 

performed significantly better than the control group. 
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Serin (2011) noted the effects of Computer based instructions on the achievement 

of the science and technology students. The study was experimental having pre-test, post-

test design. The 52 primary school students were the participants which were randomly 

assigned to experimental (26) and control (26) groups. The result shows that  

(F(1,49)=10.312; p<.05) which means that here is a significant difference between the 

two groups, also mean of Experimental group was 66.433 and that of  Control group was 

58.336 which indicates the experimental group that was taught with CAI performed 

significantly better than the control group. 

Muraina et al., (2011) reported the effects of CAI on students’ performance. The 

study was conducted in Ogunsanya College. A sample of total 60 students was divided 

into control and experimental groups. An independent-samples t-test was conducted to 

compare the two groups. The result shows that CAI has significant effects on the 

students’ performance. 

The recent study is that of (Jafarian, et al., 2012) on the effects of CAI in 

language learning. The 40 EFL Iranian students were randomly assigned to control (20) 

and experimental (20) groups. The experimental group was taught using CAI method 

whereas control group was taught with traditional method. The result shows that CAI was 

much effective than the traditional method (p < 0.05) in improving students’ knowledge 

and competency. 

 Another recent study conducted by Oche (2012) was to assess the relative 

 effectiveness  of three teaching methods on students’ achievement in secondary school 

 Mathematics.  The design of the study was a quasi-experimental pretest posttest research 

 design using  intact classes. A sample of 150 students randomly selected from three 
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 secondary schools in Ogbadibo Local Government Area was used in this study. The 

 instrument for data collection was a 25-item achievement test in mathematics (ATM) 

 developed by the researcher for the purpose of measuring students’ achievement in 

 mathematics. The reliability coefficient for the instrument using Cronbach coefficient 

 alpha was 0.95. In the study, two research questions were answered and two 

 hypotheses were tested. The results indicated that students taught using activity method 

 performed better than those taught  using discussion and lecture methods; there was no 

 significant difference in mean achievement between boys and girls when they are  taught 

 using activity method. Moreover, a significant difference exists in mean achievement 

 scores of male and female students when they are taught mathematics using lecture 

 method. The paper recommends among others that mathematics teachers should employ 

 appropriate pedagogical methods in order to obviate cognitive dissonance and frustration 

 associated with learning failures in mathematics 

 

2.6.3 Effects of CAI on Student Interest. 

 

In the previous section of the review we reviewed different studies conducted on 

the effects of CAI on the academic achievement in different subject areas. In this section 

different studies are reviewed that shows the effects of CAI on the interest of the 

students at different grade levels. The studies in the field of effects of CAI on interest 

are very limited which can be easily counted on the finger tips. According to ( 

Khirwadkar & Pushpanadhan, 2005) the CAI is not only found effective to increase the 

academic achievement but also arouse student interest and make attitude positive 

towards teaching and learning process. Majority of the studies are in favor that CAI 
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increases the interest of the students as compared to traditional methods in different 

subjects and at different grade levels. 

According to (Krnel & Bajd, 2009) the broader meaning of motivation includes 

the different factors such as interest, self-image, learning objectives which mold the 

learner towards the goals. In e-learning students are motivated through the medium and 

strategies of instructions. 

Achor et al., (2010) investigated the effects of simulation and Gaming modes of 

CAI to assess the academic achievement and interest of the male and female students. 

The study was experimental. The participants of the study were 285 senior secondary 

school students comprising of 129 female and 158 males. The study was conducted in 6 

schools of Nigeria. The pre-test, post-test quasi-experimental design was used. Two 

groups were randomly assigned to control and experimental groups. GII (Geometric 

interest inventory was administered to know the interest of the students in both the 

control and experimental groups. ANOVA was used to test the research hypothesis. The 

result shows that although female get more interest than males, however this difference 

was not significant at (0.05) level of significance. Therefore it was recommended that 

mathematics teachers should use the CAI instructions but pay equal attentions to both 

male and female students. 

 

Saka (2011) conducted a study on the effects of CAI on student’s interests in the 

subject of physics. It was action research. The participants of the study were 159 (79 

male and 80 female) selected from the ninth and tenth grades of three different Anatolian 

high schools in Trabzon. Three different approaches were used in this study which 
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includes CAI, REACT (Reading, Experiencing, Applying, Cooperating and Transferring) 

and Context-based instruction. Pre-test, post-test and interview were used to collect data 

from the students. Dependent t-test was used for data analysis using SPSS (version 15.0). 

As the interest was measured through the interview therefore students comment that CAI 

method increases their interest and attention. Class time spends in a pleasurable manner 

and not boring. They also added that in this interesting way of learning their concepts 

becomes clear and they can easily pass their knowledge to their peers who don’t have the 

clear concepts about the topic. 

Wang (2011) conducted a study on the effects of CAI on the academic 

achievement and interest of students. In this study 212 non-English major students of 

Researcher’s university were taken as the sample. The result shows that students like the 

CAI method and utilization of video in the learning process. The researcher suggested 

that teachers should use the videos in the classrooms to enhance student’s interests. Also 

the textual, visual and aural websites not only increase the student’s interest but also 

increase their performance. 

 

The recent study is that of (Wang et al., 2012) on the CAI with a vision-based 

interactive interface for children’s. The students in CAI can trigger, drag, match and 

grasp the virtual objects.   Sixty children’s from the primary school of Taiwan 

participated in this study. A questionnaire based on five point likert scale was conducted 

to analyze the student interest in both the VBI and TI groups. The result shows the 

engagement and enjoyment in the CAI with VBI instructions. The result also shows the 

high level interest in the CAI with VBI interface. 
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2.6.4 Effects of CAI on Student Retention. 

 

In this particular part of the review of related literature, review of related studies 

concerning the effects of CAI on retention is investigated. The studies on the effects of 

CAI on the retention are in very small number which could be counted on a finger tips.  

Liner (1987) conducted the research to see the effects of CAI on achievement, 

retention and attitude in the subject of English. The result shows that CAI has significant 

effect on the retention of students. 

Gaston (1988) study shows the dramatic conflicting results with all of the other 

studies on CAI retention. This study investigated the effects of CAI and lecture method 

on the learning and retention of nursing students. Post-test and a later post-test (retention-

test) were used for this study. The tutoring mode of CAI was used in the experimental 

group. The control group was presented the same concepts using transparencies and 

lecture. The result shows that there was no significant difference between the two groups 

in knowledge and retention. 

Altin (2002) conducted a research study in physics on 117 students randomly 

selected from Naval High School Istanbul. The pre-test was given to equate the groups. 

There were three groups, the CAI method was used for the experimental group (25), the 

second experimental group was taught through concept mapping, third with CAI and 

concept mapping method together, and the fourth control group was taught using the 

lecture method. The retention test was given after the 12 weeks of treatment. The result 

shows that CAI method while teaching physics have the positive and significant effect on 

the academic achievement, concept learning and retention in physics.  
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Wik et al, (2002) checked the basic life support skills 6 month after training 

through CAI voice advisory feedback system. After 6 month the control group has no 

retention whereas the experimental group has better retention of skills. 

Kadhiravan & Suresh (2003) conducted a research on the impact of CAI on 

learning and retention of 105 students from three schools in the subject of physics. The 

sample was divided into three groups i.e. CAI group, Computer Assisted Instructions 

with Peer Interaction (CAIPI) and the traditional lecture method. Among the three 

identical groups (each having 35 students), two groups were experimental and the one 

group was control group. All the three groups were equated on the basic of physics 

achievement test. The research hypothesis that retention through CAIPI was better than 

CAI and lecture method was tested. The experimental groups were delivered the topics 

(Laws of motion, wave motion etc.) through drill and practice mode of CAI while the 

control group was taught these concepts through lecture method. Post-test was given at 

the end of treatment. Retention-test was administered after 30 days of post-test. The 

result shows that there was a significant difference between the three groups. The 

experimental group CAIPI was significantly better than both the CAI and lecture method 

in retention-test. Also CAI method was significantly better than the lecture method on 

retention-test.   

Naidr (2004) conducted a study on the long term retention in a distance learning 

class. The 38 participants in the medical course of distance learning were given the e-

learning instructions with computer technologies. The performance of the student was 

checked at the end of course through multiple-choice test consisting of 60 items. To 
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check the retention of students a retention test was given after 12 months of the post-test. 

The average retention was 67% in the retention test. 

Lou et al., (2006) research on shows the effects of CAI on achievement and 

retention on biology students. The study used the quasi-experimental design. The 

participants were 39 students which were taken from the comprehensive high school. The 

participants were divided into control and experimental groups. The experimental group 

was taught using CAI for a period of 7 weeks. The achievement in biology was tested 

through post-test at the end of treatment. The learning-retention was tested one month 

after the post-test. The result shows that CAI method was significantly better than the 

traditional method both in enhancing the academic achievement and maintaining the 

learning-retention. 

Kara (2008) conducted a research to determine the academic achievement and 

retention in the subject of physics. The sample of the study was 132 seventh grade 

students. The participants were divided into control and experimental groups. Control 

group was taught with the traditional lecture method whereas teacher supervised CAI 

method was used for the experimental group. The research was experimental and pre-test, 

post-test design was used. Academic achievement was tested by post-test and retention 

by delayed post-test. 

The retention test was used after the 5 months of treatment. The t-test was used to 

analyze the results. The result shows that (t=6.86; p<0.05) there was significant 

difference in the retention of control and experimental groups. This difference was in 

favor of experimental group which was taught through CAI method. 
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Chuthapisith et al., (2009) investigated the effectiveness of CAL. The study was 

experimental in nature which was conducted on 32 childcare students (qualified nursery 

nurse) in UK. One group that is called experimental was taught through CAI method 

whereas control group was taught using the traditional methods. Questionnaire was used 

to assess the retention score. This questionnaire consists of two parts. Part-1 consists of 

demographic variables whereas the part-2 consists of the retention related consisting of 

24 true/false questions. The result shows that two groups were different in retention 

(p=0.02 < 0.05) and the retention in the CAI method was higher than the traditional 

(leaflet) method. 

Akengin (2011) conducted a study to compare the effects of traditional and CAI 

methods. The study was conducted on 60 sixth grade students. The study was 

experimental with pre-test, post-test and retention-test design. The concepts about color 

were taught for a period of 5 weeks to one group through CAI method and to the other 

group through traditional method. The post-test (reliability Kr-20 calculated as 0.80) was 

applied to check the achievement after the treatment. The same test was given after the 

period of 2 months to check the learning retention of the students. The mean retention 

score of the CAI group was 39.15 and traditional group was 32.40. The difference 

between the mean (t=4.09; p<0.05) was significant and in favor of CAI method. This 

means that CAI method is better than the traditional method in maintaining the retention 

of students. 

Abdu-Raheem (2012) examined gender differences on retention of students in 

social studies among Junior Secondary schools in Ekiti State. The study adopted quasi 

experimental pre-test, post-test control group design. The sample for the study consisted 
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of 240 Junior Secondary school class II students selected from 6 schools, 3 boys only and 

3 girls only in Ekiti State. Simple random sampling was used to select 40 students from 

each single-sex school. The instrument used for the study was the Social Studies 

Achievement Test (SSAT) designed by the researcher. Section A of the SSAT contained 

the bio-data of the respondents while section B consisted of 40 multiple-choice items 

designed to find the level of achievement and retention of students in social studies. The 

findings indicated that there is no significant difference between the retention means 

score of male and female students in the experimental and control groups. It was 

concluded in the study that gender does not play any significant role in retention of social 

studies. 

Anyamene et al., (2012) investigated the effect of computer-assisted instruction 

(CAI) package on the performance of Senior Secondary Students in Mathematics. The 

study examined the significance of retention achievement scores of students taught using 

computer-assisted instruction and conventional method. The sample consisted of forty 

senior secondary school students drawn from two secondary schools. Stratified random 

sampling was used to select 40 students (20 males and 20 females). Three research 

questions and three hypotheses were formulated, and tested at 0.05, level significance. 

The Algebra Achievement Test (AAT) was made of 50 items of multiple-choice 

objective type, developed and validated for data collection. The Algebra achievement 

Test (AAT) was administered to students as pre-test and post-test. The results of students 

were analyzed using t-test statistic to test the hypotheses. The result indicated that 

students taught using (CAI) package performed significantly better than their 

counterparts taught using the conventional method of instruction. Students taught using 
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CAI performed better than the control group in retention test. Also there was no 

significant difference in the post-test performance scores of male and female students 

taught using CAI of package. Based on the findings it was recommended that Computer-

Assistant Program should be encouraged for teaching and learning of mathematics. 
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Chapter 3 

RESEARCH METHODOLOGY 

 

This study was conducted to see the effects of CAI on the academic achievement, 

interest and retention of students at secondary school level. According to Jackson (2003) 

the method section describes exactly how the study was conducted. The method section is 

generally divided into subsections; the most common subsections are participants, 

instrumentation and procedure. A description of population, sample, instrumentation, 

research design, method and procedure of data collection, and techniques of data analysis 

have been discussed in detail in this chapter.  

3.1 Population of the study 

In a study the term population means all of the peoples about whom a study is 

meant to generalize (Jackson, 2003). It is a group of individuals who has one or more 

common characteristics that are of interest to the researcher. The population may be the 

entire subjects of a particular type or a more restricted part of that group (Best & Kahn, 

2003). The population of the present study comprised of all the 9th Grade science students 

of Government High and Higher Secondary Schools of Dera Ismail Khan City. 

3.2 Sample of the study 

The primary purpose of the research is to discover principles that have universal 

applications, but to study a whole population to arrive at generalization would be 
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impracticable, if not possible ( Best & Kahn, 2003), instead we select a subgroup or 

sample from the population which represent the population (Jackson, 2003).In this 

particular experimental study, only two English medium schools i.e. University Wensam 

College, and St. Helen High School Dera Ismail Khan were selected as the sample out of 

the six Government High and Higher Secondary Schools of the Dera Ismail Khan city. 

These schools were selected for the study due to following reasons: 

a) The software’s were in English language therefore both English medium schools 

were selected. 

b) These schools were equipped with latest computers and internet facility. 

c) The principals of these schools showed their enthusiasm in the study and offered 

their willingness to facilitate the researcher. 

d) The sample in these schools covers the different aspects of the demographic 

variables manipulated such as Gender, location, father's education level, father 

income, and language spoken at home. 

A sample of 146 students from the 9th grade science classes was selected. The 66 

(male) students of the two 9th grade sections (C and D) of University Wensam College 

and 80 (female) students of the St. Helen High School were selected on a random basis. 

Selected students in both the schools were then randomly assigned to two groups on the 

basis of pre-test. One group was randomly assigned as the experimental group and the 

other as a control group. 

The following table (Table 3.1) summarizes the distribution of sample. 
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3.3 Instrumentation 

The whole process of preparing to collect data is called instrumentation. It 

involves not only the selection or design of the instruments but also the procedures and 

the conditions under which the instruments will be administered (Fraenkel & Wallen, 

2006). Achievement tests are used in schools to measure learning or the effectiveness of 

instruction (Fraenkel & Wallen, 2006). In research achievement test scores are used 

frequently in evaluating the influence of teaching methods (Best & Kahn, 2003). Interest 

inventories attempt to yield a measure of the types of activities that an individual has 
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tendency to like and to choose (Best & Kahn, 2003). In the present experimental study 

following instruments were used for data collection. 

1. Teacher made objective type achievement test (pre-test) to divide the sample 

into two equal groups. 

2. Teacher made objective type achievement test (post-test) to check the 

achievement of both the experimental and control groups after the 

experiment (Appendix-A). 

3. Teacher made objective type achievement test (delayed post-test) to check 

the retention of both the experimental and control groups two months after 

the experiment. 

4. Interest inventory to check the learning interest of both the experimental and 

control groups ( Appendix- B) 

All the instruments which are mentioned above as pre-test, post-test (delayed post-test) 

and interest inventory were self-made instruments. These instruments were made valid 

and reliable through a process which is given in the next coming pages. Therefore there 

was no need to take permission from any school or person to use its instrument. 

 3.3.1 Development of Achievement Tests   

    As all the instruments used in this experimental study were 

researcher made instruments which were made reliable and valid. These tests are 

discussed as under: 

     3.3.1.1 Pre-test 
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The pre-test was an achievement test in the subject of physics which was based on 

previously taught contents. It was used to divide the sample (N=146) into two equal 

groups on the basis of paired matching of the scores before treatment. This test consists 

of two parts. Part-A for the demographic information about the subjects (students) and 

the Part-B again consists of four parts (drill and practice, Tutorial, problem solving, and 

discovery learning). These parts are made keeping in view the different modes of CAI. 

Each part again contains the multiple choice items related to the achievement of the 

students. There were total 41 test items and the each item was assigned one mark i.e. total 

41 marks of the test. Time for the test was two hours. 

     3.3.1.2 Post-test 

The post-test was an achievement test in the subject of 9th grade physics. It was 

used to check the achievement of both the groups (control and experimental) after 

treatment. This test consists of two parts. Part-A for the demographic information about 

the subjects (students) and the Part-B again consists of four parts (drill and practice, 

Tutorial, problem solving, and discovery learning). These parts are made keeping in view 

the different modes of CAI. Each part again contains the multiple choice items from the 

contents which were taught to them. The no of items on a particular topic were according 

to the importance of the topics. There were total 43 test items and the each item was 

assigned one mark i.e. total 43 marks of the test. Time for the test was two hours. 

Contents of Post-test 

Physical Quantities and Measurements: Physical quantities, International system of 

units, prefixes, Scientific notations, Measuring instruments, Significant figures 
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Kinematics: Rest and Motion, Types of motion, Terms associated with motion, position, 

distance, displacement, seed, velocity, acceleration, Scalars and vectors, trigonometric 

ratios, graphical analysis, Equations of motions, motion due to gravity. 

Dynamics: Force, Newton’s Laws of motion, Mass, weight and   Density, Law of 

conservation of momentum, Friction, and Uniform circular motion 

Turning Effect of Forces: Forces on a body, Addition of forces, Resolution of forces, 

moment of a force, Centre of mass, Stability 

Contents of Pre-test 

As the Pre-test was conducted before starting the experiment therefore its contents 

were taken from the already learnt concepts of physics. The contents were Heat, 

Conduction, Convection, Radiation, Good and bad absorbers of heat, Light, Formation of 

image, spherical mirror, concave mirror, Convex mirror, Sound, production of sound, 

travelling of sound, speed of light, Electricity, Electrical energy, angers of electricity,  

safe use of electricity, Magnetic field, Characteristics of magnetic field,  Electromagnetic 

devices. 

Contents of Interest Inventory 

The interest inventory was to check the interest of students in two different 

methods of teaching. This interest inventory was developed by the researcher and made 

reliable through exerts. The contents of interest inventory were adapted from Tobias 

(1994), Matte & Henderson (1995), Best & Kahn (2003), Jackson (2003), Dill (2012) & 

Trumper (2012) The researcher also took help from the different internet websites and 

then contents were changed according to the local environment and the level of students. 

The contents are motivation, eye contact, enjoyment, satisfaction, participation, favor, 
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observation, likeness to method, excitement in learning, attentiveness, psychological 

order in teaching, use of the senses, and humor in teaching etc.   The internet websites 

which were reviewed for this purpose were  

    www3.hants.gov.uk/learning_style_questionnaire_1.doc 

http://thestudysmartsmorgasbord.blogspot.com/2008/01/student‐interest‐survey‐

i.html 

    http://www.scribd.com/doc/17020655/Student‐Interest‐Survey 

http://printables.scholastic.com 

http://www.engr.ncsu.edu/learningstyles/ilsweb.html   

            3.3.1.3 Delayed Post-test 

The same post-test was used as delayed post-test to check the retention of students 

of both the groups (Control and experimental) after two months of the experiment. The 

students were not told that their retention will be checked by the same post-test. 

3.3.2 Validity of Instruments 

The validity is the basic requirement of the tests and therefore it was found before 

finding the reliability and pilot testing. The definition of instrument validity is the extent 

to which an instrument measures what it is supposed to measure. Validity is established 

by correlating the scores with a similar instrument. Also, expert review establishes 

validity (www.Dissertation-statistics.com) 

Following are the different types of validity which were calculated for the 

instruments in the present study. 

1. Content validity:  
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A test has content validity if it measures knowledge of the content domain of 

which it was designed to measure. Another way of saying this is that content validity 

concerns, primarily, the adequacy with which the test items adequately and 

representatively sample the content area to be measured. Content validity is primarily an 

issue for educational tests. 

Expert judgment (not statistics) is the primary method used to determine whether a test 

has content validity ( http://www.mathcs.duq.edu/~packer/Courses/Psy624/test.html). 

There is no easy way to determine content validity aside from expert opinion 

(http://allpsych.com/researchmethods/validityreliability.html)   

 Therefore the content validity of the instruments was determined through the 

expert’s judgment (see appendix I) As a result of this judgment the language and 

grammar mistakes of more than 40% items were corrected in both the tests. Also 12 % 

items were deleted from the pre-test and 8 % from the post-test. The same procedure of 

content validity was adopted by Bayrak (2008) and Pilli (2008) in their research studies. 

2. Criterion (Concurrent or Predictive) Validity 

First the term "validation" refers to the procedures used to determine how valid a 

predictor is. There are two types. In concurrent validation, the predictor and criterion data 

are collected at or about the same time. In Predictive validation, the predicted scores are 

collected first and criterion data are collected at some later/future point. This is 

appropriate for tests designed to assess a person’s future status on a criterion 

(http://www.mathcs.duq.edu/~packer/Courses/Psy624/test.html) 
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Predictive validity refers to the degree to which the operationalization can predict 

(or correlate with) other measures of the same construct that are measured at some time 

in the future. This is also when your measurement predicts a relationship between what 

you are measuring and something else; predicting whether or not the other thing will 

happen in the future (http://en.wikipedia.org/wiki/Validity_(statistics) )   

The researcher got the chance to find the predictive validity of the test during the 

resubmission of the thesis. The predictive validity of the tests was calculated by 

correlating the tests with the BISE Examination. It was a painstaking and lengthy 

process. The correlation of both the pre-test and the post-test with BISE Examination 

results was found 0.8. 

3. Face Validity  

It is often used to indicate whether the instrument, on the face of it, appears to 

measure what it claims to measure. Here the key question is whether the persons making 

use of the instrument accept it as a valid measure in the everyday sense of the word? 

www.Dissertation-statistics.com in other words face validity relates to whether a test 

appears to be a good measure or not. This judgment is made on the "face" of the test, thus 

it can also be judged by the amateur. http://en.wikipedia.org/wiki/Validity_(statistics) 

In the present study the face validity of the pre-test and post-test were calculated 

through the subject (physics) teachers at the secondary school level. No items were 

deleted as a result of this review but the wording of some of the items were changed. The 

list of subject teachers is attached in the appendix (J) 
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3.3.3 Reliability of academic achievement tests (pre-test and post-test) 

3.3.3.1 Pilot-testing and Item Analysis (using a difficulty level and Discrimination 

Indices) 

 Two of the most well-known techniques used for the purpose of item analysis of 

the tests are difficulty level and discrimination index. For the purpose of item analysis 

and pilot testing the researcher made achievement tests ( pre-test and post-test) were 

administered to the 167 students of  9th grade students in five different schools of the 

Dera Ismail Khan district. These schools were (City school, GHSS No4, GHSS No2, 

Satson School and College, and GGHS No8, Dera Ismail Khan) which are clearly 

different from those schools where the experiment was performed. The answer sheets 

along with question papers were recollected to keep the contents of test secret for later 

use in the sample schools.  

According to Goldstein & Hersen (2000) discrimination index differentiate between the 

high and low achievers. To calculate the discrimination index first of all two groups are 

separated from the total test takers. The upper 27% of the total test-takers is called high 

achievers group and lower 27% is called the low achievers group. For example if the 

total test takers are 167 then upper and lower each range include 167 (27%) = 45 

peoples. The formula to calculate the discrimination index is as under: 

Di = (H – L) / r 

Where H= number of test takers who passed item i in the high achievers group 

L = number of test takers who passed item i in the low achievers group 

r = range of the group 



 
 

124 
 

The D value may range from +1 to -1. The +1 value means that all the high achievers 

answered the item correctly and all low achievers answered incorrectly. 

According to Ebel’s (1979) as cited in Goldstein & Hersen (2000) the acceptance and 

rejection range of test items according to discrimination index is (Di > 0.40 very Good), 

(Di= 0.30 to 0.39 reasonably Good), (Di=0.02 to 0.29 Marginal) and (Di < 0.19 poor, 

reject or revise) 

Alderson et al, (2005) also advocated the above formula for calculating the 

Discrimination index and the same range for accepting the items. The Alderson goes 

beyond the range Di <0.09 and said that only items with –ve discrimination index are 

rejected. 

According to Oermann & Gaberson (2009) difficulty level or difficulty index or facility 

index is calculated by the formula 

P = (H + L) /N 

Where 

P= difficulty level 

H= No of students in the high achievers group who answered the item correctly 

L= No of students in the Low achievers group who answered the item correctly 

N=Total no of students in both the groups. 

This formula is also supported by Sana (2010). A difficulty level tells us that how easy 

or difficult an item is. P may range from 0 to +1, P value of 0 means that item is too 

difficult because none of the students in the high and low achievers answered it 
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correctly. P value of +1 means that item is too easy because all of the high and low 

achievers answered the item correctly. According to Sana (2010), P value of (.30 to .70) 

is acceptable and a Miller et al., (2011) reported the acceptable range from (.30 to .80). 

In this study before analyzing the existing items the amount of items in the pre 

and post-test were 60. After deleting out the items which have discrimination index value 

negative ( < 0) and difficulty level out of range (0.3 to 0.8). The remaining items in the 

pre-test and post-test were 41and 43 respectively. The same process of reliability was 

used by Azar &Sengulec (2011) in their research study. 

3.3.3.2 Reliability using KR20 

Another check on the reliability of an instrument is to calculate an alpha-

coefficient (frequently called Cronback alpha after the man who developed it). This 

coefficient alpha (α) is a general form of KR20 formula to be used in calculating the 

reliability (Fraenkel & Wallen, 2006). Tests ( pre-test and post-test) were checked by the  

30 science teachers and professors ( Appendix-J) on a five point scale for the purpose of 

reliability . The reliability coefficient of the pre-test and the post-test using SPSS (version 

16.0) was found to be 0.82 and 0.84 respectively. The same procedure of reliability was 

used by Sotayo (2008), Azar & Sengulec (2011) and Oche (2012). 

3.3.4 Reliability of Interest inventory 

Interest inventory was used to check the learning interest of both the experimental 

and control groups. As there was no such interest inventory already available therefore 

the researcher himself developed the Likert type five point interest inventory. This 

interest inventory was put to the experts view i.e. Professors and Doctors from different 

departments of the Gomal University (Appendix-I) to check whether these items can be 
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included in the said interest inventory or not. A five point scale Strongly Agree, Agree, 

Undecided, Disagree, and Strongly Disagree was used for the reliability purpose. 

The reliability coefficient of the interest inventory using SPSS (version 16.0) was 

found to be 0.92. 
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3.4 Research Design of the Study 

 

Fig 3.1 Research design of the study 

The Fig 3.1 shows the research design of this study. The design shows that the 9th 

grade students of two schools (St. Helen High School and University Wensam College) 

were first of all given the pre-test. On the basis of pre-test the students were divided into 

two groups (experimental and control groups). Both the groups (experimental and 

control) were given the different treatments for a period of one month. The experimental 

group was taught with the CAI method and the control group with the traditional lecture 

method. Immediately after the treatment both the groups were exposed to interest 

inventory and post-test. The interest inventory was to check the interest of students in two 
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different methods of teaching while the post-test was to check the academic achievement 

of both the groups after treatment. No treatment was given to both the groups for a period 

of two months. After a period of two months again a delayed post-test (retention-test) 

was given to both the students of the control and experimental groups. This test was to 

check whether they retained the treatment concepts for a period of two months or not. 

The data was collected through pre-test, post-test and interest inventory. 

This was an experimental study in which two methods of teaching i.e. CAI 

method and Traditional Lecture method were compared to see their difference on the 

academic achievement, interest and retention of secondary school students in the subject 

of physics. According to Fraenkel & Wallen (2006) experimental research is the most 

exclusive of scientific methods because in this method the researcher establishes different 

treatments and then studies their effect, and the results from this type of research lead to 

the most clear-cut interpretation. Of the many types of research, experimental research is 

the best way to establish cause-and-effect relationship among variables. 

3.5 Procedure of the Study 

As discussed in the sample data was collected from the 146 9th grade students of two 

schools. The whole procedure of data collection is discussed in detail as under: 

Research Permission 

The research was conducted in two schools (St. Helen High School and University 

Wensam College) of Dera Ismail Khan. As it is ethical to get permission from the 

authorities for using the location and involving the  participants in the research, therefore 

the researcher applied for permission, the letter is attached in the appendix (K & L). The 

permission was granted by the school authorities of both schools to use their computer 
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laboratories, and to engage the students in the experiment for the purpose of research. 

The permission letters are attached in the appendix (M & N) 

Duration of Data Collection 

After getting permission from the school authorities the researcher met with the sample 

students of both the schools and introduced himself. The researcher told them about the 

whole process of data collection to make them ready and mentally prepared for research. 

Pre-test was conducted on January 12, 2012. This test was to divide the sample into two 

equated groups. After the pre-test and dividing the sample into two groups (control and 

experimental on a random basis) treatment started on  January 13, 2012 and lasted 

for a period of one month up to February 14, 2012. After one month treatment the post-

test and interest inventory were conducted on February 15,  2012 and February 16, 2012. 

Then no treatment was given for a period of two   months and final delayed post-test 

(retention-test) was conducted on April 16,  2012.  In this  way total three months 

(approximately) were involved in collecting data whereas one month was involved in 

treatment (teaching).  

Administration of pre-test 

The pre-test was given to the sample of 146 students of 9th grade science. The all other 

conditions of time, weather, like and dislike were same for all the students. Instructions 

for the test solving were given equally to all the students. This test was administered by 

the researcher himself. 

Pre-test scoring and grouping 
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After administration of the pre-test, the tests were marked. Each true item of the test was 

given one mark. After marking the tests of all the 146 students, the grouping of the 

students was being made. Grouping was in such a way that the students having equal 

marks were paired, and in this way the whole sample was divided into pairs of two. After 

grouping, one student from each pair was assigned to the experimental group and other to 

the control group on a random basis, so that both the groups are equal on Mean before the 

treatment (experiment). The Mean differences in achievement of both the groups were 

checked to see whether both the groups were similar before starting the treatment (table 

4. 8) 

Treatment 

As there were two schools in the experiment and it was difficult and not permitted by the 

school authorities to combine the students at a single location for the purpose of research. 

Therefore the experiment was performed separately in both the schools. After forming 

two equivalent groups, the two groups (control and experimental) were taught by the 

same teachers of the school (at each school). Both the groups were taught the same 

contents of 9th grade physics but with two different methods of teaching. The 

experimental group was taught by the CAI method in the computer laboratories and the 

control group was taught by the traditional Lecture method in the normal classrooms. 

Duration of the teaching was one month with one period on a daily basis in both the 

groups. 

Administration and scoring of post-test 

At the end of the treatment, the post test was given to the students of both the 

experimental and control groups. This test was also administered by the researcher 
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himself. Instructions, time, the environment and all other factors of the test administration 

were kept same in both the groups, so that the internal or external factors may not affect 

the academic achievement. After collecting the answer scripts, these were marked and the 

scores were tabulated for the purpose of analysis (Appendix C to H) 

Administration and scoring of interest inventory  

The final version of the interest inventory was administered by the researcher to the 

students of both control and experimental groups, to check their interest in two different 

methods of teaching. The guidelines for the students were clear.  

After administration of the interest inventory, the data were tabulated for the purpose of 

analysis. The average of the scores in the interest inventory was calculated using the 

formula, 

Average Score = SA x 5 + A x 4 + U x 3 + D x 2 + SD x 1 

                 -------------------------------------------------  

                             Total No of responses 

Where  

SA = Strongly Agree  

            A = Agree 

            U = Undecided 

             D = Disagree  

            SD = Strongly Disagree 
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Table 3.2 Data Collection procedure of the study 

Instrumentation/Units 

of physics Book 

Dates Group Teaching 

Strategy 

Pre-test January 12, 

2012 

On Whole 

Sample 

 

Treatment January 13, 

2012  

 to      

February 

14, 2012 

Experimental  CAI 

Method 
Unit # 1 

Control Lecture 

Method 

Unit # 2 Experimental  CAI 

Method 

Control Lecture 

Method 

Unit # 3 Experimental  CAI 

Method 

Control Lecture 

Method 

Unit # 4 Experimental  CAI 

Method 

Control Lecture 

Method 

Post-test February Both Control  
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15, 2012 and 

Experimental 

groups 

Interest Inventory February 

16,   2012 

Both Control 

and 

Experimental 

groups 

 

Retention-test April 16, 

2012.   

Both Control 

and 

Experimental 

groups 

 

Data collection procedure as discussed in section 3.5 is summarized in the 

 Above table 3.2 

3.6 Description of Variables 

Independent Variable: Method of teaching (CAI and traditional lecture 

method) 

Dependent Variables: i) Academic achievement, ii) Interest, iii) Retention 

     Demographics with attributes: 

     i) Gender (Male, Female) 

     ii) Location (Rural, Urban) 

    iii) Father Education (Graduate, Undergraduate, Illiterate) 

    iv) Father Income (Greater than 10000, ≤10000) 

    v) Language at home ( Urdu, Saraiki, Pashto) 
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3.7 Conceptual Framework of the present study 

                                       Regression Analysis (Cause and Effect)            

  

 

   Test of Significance (Mean Differences) 

 

Fig 3.2 Conceptual Framework of the present study 

The above Fig 3.2 shows the conceptual framework of the present study. This 

block diagram has two portions. The right portion again consists of four blocks. The 

upper two blocks on right side (academic achievement post-test score (AA), interest and 
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Retention) are for control group taught with traditional lecture method and lower two 

blocks are for experimental group taught with CAI method. As there are three research 

variables (academic achievement (AA), interest and retention) in both the control and 

experimental groups. To test the mean-differences between two variables t-test is applied, 

therefore to test the mean differences in academic achievement in both the control and 

experimental group’s researcher applied t-test. Similarly to test the interest difference and 

retention differences in two group’s (control and experimental) t-tests are applied which 

are shown by top-down arrows. 

The left portion of Fig 3.2 shows the demographic variables. There are total five 

demographic variables which are discussed in the Description of variables with their 

attributes. The demographic differences were also analyzed in both control and 

experimental groups. In case of variables with two attributes like gender (male, female), 

location (rural, urban) and Father Income (Greater than 10000, ≤10000) researcher 

applied t-test and in the case of variables with three attributes like Father Education 

(Graduate, Undergraduate, Illiterate) and Language at home ( Urdu, Saraiki, Pashto) 

researcher used ANOVA. 

Similarly to determine the effect of demographic variables on the Academic 

achievement, Interest and Retention score of the student’s regression was applied.   
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3.8 Research Hypothesis along with statistics applied 

Table 3.3: Showing the Research hypothesis along with statistics applied 

 
     
NO Hypothesis & Corresponding statistic Applied Statistics Applied  

1 
There is no significant difference between the CAI and traditional 
lecture method on student’s achievements in Physics  

Independent Sample 
t-test 

2 
There is no significant difference between the CAI and traditional 
lecture method on the student’s interest in Physics  

Independent Sample 
t-test 

3 
There is no significant difference between the CAI and traditional 
lecture method on student’s retention in Physics  

Independent Sample 
t-test 

4 

There is no significant difference between male and female on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through CAI method 

Independent Sample 
t-test 

5 

There is no significant difference between rural and urban on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through CAI method  

Independent Sample 
t-test 

6 

There is no significant difference between students having different father 
income on academic achievement (Post-test), Interest  and Retention-test 
Scores taught through CAI method   

Independent Sample 
t-test 

7 

There is no significant difference among students having different 
father educational level on academic achievement (post-test) taught 
through CAI method.   ANOVA 

8 

There is no significant difference among students having different 
father educational level on interest inventory taught through CAI 
method  ANOVA 

9 

There is no significant difference among students having different 
father educational level on Retention-test taught through CAI 
method  ANOVA 

10 

There is no significant difference among students having different 
language at home on academic achievement (post-test) taught 
through CAI method  ANOVA 

11 
There is no significant difference among students having different 
language at home on interest inventory taught through CAI method ANOVA 

12 
There is no significant difference among students having different 
language at home on Retention-test taught through CAI method  ANOVA 

13 

There is no significant difference between male and female on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through traditional Lecture method  

Independent Sample 
t-test 

14 

There is no significant difference between rural and urban on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through traditional Lecture method 

Independent Sample 
t-test 

15 

There is no significant difference between students having different father 
income on academic achievement(Post-test), Interest  and Retention-test 
Scores taught through traditional Lecture  method   

Independent Sample 
t-test 
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16 

There is no significant difference among students having different 
father educational level on academic achievement (post-test) taught 
through traditional Lecture method  ANOVA 

17 

There is no significant difference among students having different 
father educational level on interest inventory taught through 
traditional Lecture method  ANOVA 

18 

There is no significant difference among students having different 
father educational level on Retention-test taught through traditional 
Lecture method  ANOVA 

19 

There is no significant difference among students having different 
language at home on academic achievement (post-test) taught 
through traditional Lecture method  ANOVA 

20 

There is no significant difference among students having different 
language at home on interest inventory taught through traditional 
Lecture method  ANOVA 

21 

There is no significant difference among students having different 
language at home on Retention-test taught through traditional 
Lecture method  ANOVA 

22 

There is no significant effect of Demographic variables on academic 
achievement (Post-test) of students taught through traditional Lecture 
method Regression 

23 
There is no significant effect of Demographic variables on the Interest 
inventory score of students taught through traditional Lecture method Regression 

24 
There is no significant effect of Demographic variables on Retention of 
students taught through traditional Lecture method Regression 

25 

There is no significant effect of Demographic variables on 
academic achievement (Post-test) of students  taught through CAI 
method Regression 

26 
There is no significant effect of Demographic variables on the Interest 
inventory score of students taught through CAI method Regression 

27 
There is no significant effect of Demographic variables on Retention of 
students taught through CAI method Regression 

 

3.9 Data analysis 

The data collected through pre-test, post-test, interest inventory and retention-test 

were presented in the data matrix form. With the intention of answering research 

questions, data collected were analyzed by using descriptive and inferential statistical 

analysis methods using the SPSS (version 16.0). Following statistics were applied for this 

purpose: 



 
 

138 
 

1. Descriptive statistics like Mean, Median, and Standard Deviation, for the control 

and experimental groups and also for all of the demographic variables. It is difficult to 

glean pertinent from a large, unorganized collection of numerical data. The data must be 

organized to make summary statements about the general (average) level of magnitude 

of the numbers involved (Blommers & Forsyth, 1977).  The descriptive statistics are 

numerical measures that describe a distribution by providing information on the central 

tendency of the distribution, the width and the shape of the distribution (Jackson, 2003). 

The major advantage of descriptive statistic is that many scores are represented with 

just a few indices such as the mean (Fraenkel & Wallen, 2006).  

2. The t-test to check the difference between two means. The differences between 

means were checked for academic achievement, interest and retention of both the 

control and experimental groups (See fig 3.2). 

3. ANOVA to check the difference between three or more means. In the present 

study in case of father education level (Graduate, under-graduate and illiterate) and 

language spoken at home (Urdu, Saraiki and Pashto). 

4. The Regression analysis was used to check the effects of demographic variables 

on academic achievement, interest and retention of students (See fig 3.2). 

Description of T-test 

The t-distribution or student’s distribution concept was first of all given by William Sealy 

Gosset a consulting statistician in 1915 ( Best & Kahn, 2003). 

According to Jackson (2003) in the two group design two samples (representing two 

populations) are compared by having one group (control group) having one type of 

treatment or no treatment and the other group (experimental group) receives another type 



 
 

139 
 

of treatment. The null hypothesis tested in this case is that there is no significant 

difference between the mean of the two groups i.e. 

H0: µ1= µ2 

And the alternate hypothesis may be 

Ha:  µ1= µ2 

Or 

Ha:  µ1 < µ2   or µ1 > µ2 

A significant difference between the two groups dependents upon the critical upon the 

critical value of the test, the alpha is typically set as α = 0.05. 

The independent sample t-test is a test statistic which is used to compare the performance 

of two different samples as in the case of present study. This checks whether the two 

samples performed significantly same or differently. As in the case of present study there 

are two groups one is called the control group (Lecture method) and the other is an 

experimental group (CAI method).  We tested the hypothesis that there is no significant 

difference between the two groups after the treatment. The hypotheses which were tested 

using t-statistics are shown in the Table 3.8. The formula used for independent sample t-

test is as under: 

        

The value of t in APA style is reported as t (degree of freedom) = value, (p<0.05 or p> 

0.05).  Where degree of freedom = n1+n2-2. When t-value calculated is outside the 
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critical region we reject the null hypothesis, and when t-value calculated lies in the 

critical region we accept the null hypothesis. The t-value tabulated can be found by 

consulting the t-table, where degree of freedom row meets with alpha (α) column. 

This can be graphically represented as under 

  

  Fig 3.3   t-value in relation to critical region 

Description of ANOVA (Analysis of Variance) 

According to Jackson (2003) t-tests are not used for comparing the means of three or 

more groups. In this case an inferential parametric statistic used is called ANOVA.  

It is a statistical test for comparing the mean of three or more groups. In addition to 

helping maintain an acceptable Type 1 error rate, it is more powerful than multiple t-tests. 

In case of ANOVA the null hypothesis may be  

H0:   µ1=µ2= µ3 

Which means that sample means represent the same population. And the alternate 

may be  

Ha:  at least one µ ≠ another µ 
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When the null hypothesis is accepted this means that means do not differ from each other 

and when it is rejected this means that at least one mean differ from the other. 

In interpreting the ANOVA table we compare the F-value obtained (Fobt ) with the critical 

value of F obtained from the F distribution table. To calculate the critical value of F (Fcv) 

look at the degree of freedom (df within) running down on the left side and the table and 

the (df between ) running across the top of the table.( Fcv ) is found where row and column 

intersect. When (Fobt ) exceeds ( Fcv ) this means the result is significant. In APA format 

this can be reported as  

F(df between , df within) = Fobt , p < 0.05 

This means that we will reject H0 and accept Ha. 

 Tukey’s Post-Hoc Test 

 According to Jackson ( 2003, p. 206) Because the results of the ANOVA tell us 

that at least one of the group is different from other but it does not tell us in more detail 

that which one differ. Therefore after the ANOVA we use Tukey’s test which compares 

each of the group in the study to determine which ones differ significantly from the 

others. 

Regression Analysis 

 According to (Fraenkel & Wallen, 2006) If there is a relationship between two 

variables then we can predict the score on one variable if the other is known.  

There are two main types of Regression 

1. Simple regression 
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2. Multiple regression 

In case of simple regression suppose that the interest variable can predict the 

retention score then the interest is the predictor variable and the retention is 

criterion variable. Prediction can be drawn in the form of a plot as shown below: 

   

               Fig 3.4 Regression line plot  

The straight line which is called regression line can be calculated mathematically 

as under: 

Y   = a + bX1 

Where Y is the predicted score (the criterion variable) for individual i, X1 

individual i’s score on X (the predictor variable). b is the slope of the line and a is 

the y-intercept. 

In case of multiple regression the formula becomes 

Y = a + b1X1 + b2X2 + b3X3+ - - - - - - - - - + bnXn. 

Where Y = predicted score (dependent variable) 

 bi’s =  slopes of the independents variables ( constants) 

Xi’s = independent variables 
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Chapter 4 

PRESENTATION AND ANALYSIS OF DATA 

Introduction 

This chapter briefly explains the previous chapters so that the reader not turn back to read the 

objectives and research hypothesis. The present study was conducted to see the difference on the 

academic achievement, interest and retention of the students in two different methods of 

teaching. The objectives of the study were:  

1. To determine the difference of CAI and traditional lecture method on students' 

achievements in Physics. 

2. To determine the difference of CAI and traditional lecture method on students' 

interest in Physics. 

3. To determine the difference of CAI and traditional lecture method on student’s 

retention in Physics. 

4. To determine the Gender, location, father's income , father educational level, and 

language differences on the academic achievement, Interest and Retention of 

students taught through CAI method 

5. To determine the Gender, location, , father's income, father educational level and 

language differences on the academic achievement, Interest and Retention of 

students taught through traditional Lecture method 

6. To determine the effect of demographic variables on the Academic achievement, 

Interest and Retention score of the student 

Keeping in view the above objectives, following null hypothesis were formulated. The column 

of Hypothesis applied in the below table shows that these hypotheses were tested in the tables 

4.9 to 4.45 which are shown against them. 
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Table 4.0: Showing the Hypotheses and corresponding tables 

This table clearly shows that the entire hypotheses are tested. The tables against each 

hypothesis are the references for the tables 

NO Null Hypothesis 
Hypothesis Tested 
in Tables  

1 
There is no significant difference between the CAI and traditional 
lecture method on student’s achievements in Physics  (See table 4.9) 

2 
There is no significant difference between the CAI and traditional 
lecture method on the student’s interest in Physics   (See table 4.10) 

3 
There is no significant difference between the CAI and traditional 
lecture method on student’s retention in Physics   (See table 4.11) 

4 

There is no significant difference between male and female on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through CAI method  (See table 4.12) 

5 

There is no significant difference between rural and urban on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through CAI method   (See table 4.13) 

6 

There is no significant difference between students having different father 
income on academic achievement (Post-test), Interest  and Retention-test 
Scores taught through CAI method    (See table 4.14) 

7 

There is no significant difference among students having different 
father educational level on academic achievement (post-test) taught 
through CAI method.   (See table 4.15) 

8 

There is no significant difference among students having different 
father educational level on interest inventory taught through CAI 
method  (See table 4.16) 

9 

There is no significant difference among students having different 
father educational level on Retention-test taught through CAI 
method  (See table 4.17) 

10 

There is no significant difference among students having different 
language at home on academic achievement (post-test) taught 
through CAI method  

(See table 4.18 and 
4. 19) 

11 
There is no significant difference among students having different 
language at home on interest inventory taught through CAI method (See table 4.20) 

12 
There is no significant difference among students having different 
language at home on Retention-test taught through CAI method  (See table 4.21) 

13 

There is no significant difference between male and female on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through traditional Lecture method  (See table 4.22) 

14 

There is no significant difference between rural and urban on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through traditional Lecture method (See table 4.23) 

15 There is no significant difference between students having different father (See table 4.24) 
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income on academic achievement (Post-test), Interest  and Retention-test 
Scores taught through traditional Lecture  method   

16 

There is no significant difference among students having different 
father educational level on academic achievement (post-test) taught 
through traditional Lecture method  

(See table 4.25 and 
4.26) 

17 

There is no significant difference among students having different 
father educational level on interest inventory taught through 
traditional Lecture method  (See table 4.27) 

18 

There is no significant difference among students having different 
father educational level on Retention-test taught through traditional 
Lecture method  

(See table 4.28 and 
4.29) 

19 

There is no significant difference among students having different 
language at home on academic achievement (post-test) taught 
through traditional Lecture method  

(See table 4.30 and 
4.31) 

20 

There is no significant difference among students having different 
language at home on interest inventory taught through traditional 
Lecture method  (See table 4.32) 

21 

There is no significant difference among students having different 
language at home on Retention-test taught through traditional 
Lecture method  

(See table 4.33 and 
4.34) 

22 

There is no significant effect of Demographic variables on academic 
achievement (Post-test) of students taught through traditional Lecture 
method 

 (See table 4.35 
and 4.36) 

23 
There is no significant effect of Demographic variables on the Interest 
inventory score of students taught through traditional Lecture method 

 (See table 4.37 
and 4.38) 

24 
There is no significant effect of Demographic variables on Retention of 
students taught through traditional Lecture method 

 (See table 4.39 
and 4.40) 

25 

There is no significant effect of Demographic variables on 
academic achievement (Post-test) of students  taught through CAI 
method 

 (See table 4.41 
and 4.42) 

26 
There is no significant effect of Demographic variables on the Interest 
inventory score of students taught through CAI method 

 (See table 4.43 
and 4.44) 

27 
There is no significant effect of Demographic variables on Retention of 
students taught through CAI method  (See table 4.45) 

 

The detailed data analysis is presented in TWO sections. The Section-A is on Descriptive 

statistics which tells about the variables in control and experimental groups, their means and 

deviations. The Section-B is about the testing of hypothesis through the application of 

inferential statistics.  
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Section-A: Descriptive Statistics 
 
Table-4.1 Showing Mean and Deviations of variables in the control and experimental 
groups 
  N Mean Std. Deviation Std. Error 

Mean 

Pre-test score Experimental 73 18.85 2.69 .31 

Control 73 18.89 2.65 .31 

 interest inventory score Experimental 73 4.26 .70 .08 

Control 73 3.31 .71 .08 

Post- test score Experimental 73 28.14 7.40 .86 

Control 73 20.66 6.86 .80 

retention test  score Experimental 73 25.27 7.19 .84 

Control 73 18.77 6.05 .70 

 

 

 

Fig 4.1 plot of variables in control and experimental groups 
Table 4.1 shows the mean and deviations of control and experimental groups on pre-test, 

interest-inventory, post-test and retention-test. From the mean it is clear that on pre-test (before 

the treatment) both the control and experimental groups were equal whereas after treatment on 

interest inventory, post-test and retention-test, the experimental group performed better than the 

control group. 

 

 



 
 

147 
 

 
Table-4.2 Descriptive statistics of demographic variables 
 
 Gender locality father income 

per month 

father educational 

level 

language spoken at 

home 

N 

 

146 

M(66), 

F(80)  

146 

Rural(64) 

Urban(82) 

146 

>10000(113) 

<=10000(33) 

146 

Graduate(98) 

Undergraduate(34) 

Illiterate(14) 

146 

Urdu(45) 

Saraiki(59) 

Pashto(42) 

percentage M(45.2) 

F(54.8) 

Rural(43.8) 

Urban(56.2

) 

>10000(77.4)

<=10000 

(22.6) 

Graduate(67.1) 

Undergrad(23.3) 

Illiterate(9.6) 

Urdu(30.8) 

Saraiki(40.4) 

Pashto(28.8) 

 

Table 4.2 shows the amount of sample and the percentage of sample in different demographic 

variables. There were total five demographic variables which were student Gender (Male & 

Female), student Locality (Rural & Urban), Father income per month (greater than 10000 & less 

than or equal to 10000), Father educational level ( graduate ,undergraduate and illiterate), and 

Language spoken at home ( Urdu, Sraraiki & Pashto). 
 
Table-4.3 Gender-wise Frequencies and %ages 
 
 
  Frequency Percent Valid Percent Cumulative 

Percent 

Valid Male 66 45.2 45.2 45.2 

Female 80 54.8 54.8 100.0 

Total 146 100.0 100.0  
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Fig 4.2 plot showing the Gender-wise frequencies and %ages 

 

Table 4.3 shows the Gender-wise frequencies and percentages. The number of male in the 

experiment was 66 whereas females were 80. The percentage of male was 45.2% and that of 

female was 54.8%. 

 
Table-4.4 Location-wise Frequencies and %ages 

 
 
  Frequency Percent Valid Percent Cumulative 

Percent 

Valid Rural 64 43.8 43.8 43.8 

Urban 82 56.2 56.2 100.0 

Total 146 100.0 100.0  
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Fig 4.3 Plot showing the Location-wise Frequencies 

 

Table 4.4 shows the location-wise frequencies and percentages. The number of rural students 

was 64 whereas urban was 82 in the experiment. The percentage of rural was 43.8% and that of 

urban was 56.2%. 
 
 
Table-4.5 Father Income per month-wise Frequencies and %ages 
 
  Frequenc

y 

Percent Valid 

Percent 

Cumulative 

Percent 

Valid Greater than 10000 113 77.4 77.4 77.4 

Less than or equal to 

10000 

33 22.6 22.6 100.0 

Total 146 100.0 100.0  
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Fig 4.4 Plot showing the Father Income per month-wise frequencies 
 

Table 4.5 shows the father income per month-wise frequencies and percentages. The number of 

students whose father income was greater than 10000 was 113 where as the number of students 

having father income less than 10000 were 33. The percentage of students having father income 

greater than 10000 was 77.4% where as that of income less than 10000 were 22.6%. 

 

 
Table-4.6 Father Educational level-wise Frequencies and %ages 
 
  Frequency Percent Valid Percent Cumulative 

Percent 

Valid Graduate 98 67.1 67.1 67.1 

Under graduate 34 23.3 23.3 90.4 

Illiterate 14 9.6 9.6 100.0 

Total 146 100.0 100.0  
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Fig 4.5 Plot showing the Father Educational level-wise Frequencies 
 

Table 4.6 shows the father educational level-wise frequencies and percentages. The number of 

students with father educational level graduate was 98; undergraduate 34 and students from 

illiterate fathers were 14. The percentage of students from graduate fathers was 67.1%, from 

undergraduate 23.3% and from illiterate fathers 9.6 %. 

 
 
Table-4.7 Language spoken at home-wise Frequencies and %ages 

 
  Frequency Percent Valid Percent Cumulative 

Percent 

Valid Urdu 45 30.8 30.8 30.8 

Saraiki 59 40.4 40.4 71.2 

Pashto 42 28.8 28.8 100.0 

Total 146 100.0 100.0  



 
 

152 
 

 
 
Fig 4.6 Plot showing frequencies of Language spoken at home 
 

Table 4.7 shows the languages spoken at the homes of the students. The number of students 

whose language at home was Urdu was 45, Saraiki 59, and Pashto was 42. The percentage of 

students whose language at home was Urdu was 30.8%, Saraiki 40.4% and Pashto 28.8%. 
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Section-B: Testing of Hypotheses 
 
As already discussed in Chapter: 3 on Methodology the Experimental Group (EG) was taught by 

CAI method and Control group (CG) by traditional Lecture method. Therefore CG and EG in 

the following tables shows the control group (taught with traditional Lecture method) and 

experimental Group (taught with CAI) method. 

 
Table-4.8 Showing the Mean pre-test score of the control and experimental  
Groups 
 

Variable N Mean SD T df p-value 

CG 73 18.89 2.65 -0.093 144 0.926 

EG 73 18.85 2.69 

 

Table 4.8 shows that the result of t-test is t (144) = -0.093, (p=.926 > 0.05). The computed t-

value -0.093 of the two independent groups is less than the tabulated value 1.976 at the 0.05 level 

of significance.  

There is no significant difference between the control and experimental group when the value of 

p is 0.926 (p > 0.05), and t (144) = -0.093. Therefore it was concluded that both the control and 

experimental groups were equivalent before starting the experiment. 
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Fig 4.7 : Showing the Mean Pre-test Score of the control and experimental groups  

 

 

Null Hypothesis 1: There is no significant difference between the CAI and traditional 

lecture method on student’s achievements in Physics 

 
Table-4.9: Showing the Mean academic achievement (Post-test) Score of the control and 
experimental Groups 
 
Variable N Mean SD t df p-value 

CG 73 20.66 6.86 6.326 144 .000 * 

EG 73 28.14 7.40 

* Significant at 0.05 level 

Table 4.9 shows that the result of t-test is t (144) = 6.326, (p=.000 < 0.05). The computed t-value 

6.326 of the two independent groups is greater than the tabulated value 1.976 at the 0.05 level of 

significance.  

There is a significant difference between the control and experimental group when the value of p 

is 0.000 (p < 0.05), and t (144) = 6.326 .However the Experimental Group is assumed to be 
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effective than lecture method when mean scores of EG is 28.14 and CG is 20.66. Therefore it 

was concluded that experimental group which was taught by the CAI method performed 

significantly better than lecture method in achievement (post-test).  

 
Fig 4.8 Showing the Mean academic achievement (Post-test) Score of the control and 
experimental Groups 
Null Hypothesis 2: There is no significant difference between the CAI and traditional 

lecture method on student’s interest in Physics 

Table-4.10: Showing the Mean Interest Inventory Score of the control and experimental Groups 
 
 

Variable N Mean SD t df p-value 

CG 73 3.31 .70 8.14 144 0.000* 

EG 73 4.25 .68 

* Significant at 0.05 level 

Table 4.10 shows that the result of t-test is t (144) = 8.14, (p=0.000 < 0.05). The computed t-

value 8.14 of the two independent groups is greater than the tabulated value 1.976 at the 0.05 

level of significance.  

There is a significant difference between the control and experimental group when the value of p 

is 0.000 (p < 0.05), and t (144) = 8.14 .However the Experimental Group is assumed to be 
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effective than lecture method when mean scores of EG is 4.25 and CG is 3.31. Therefore it was 

concluded that experimental group which was taught by the CAI method showed better interest 

as compared to the control group which was taught by the lecture method. 

 

 
Fig 4.11: Showing the Mean Interest Inventory Score of the control and experimental groups  

 

Null Hypothesis 3: There is no significant difference between the CAI and traditional 

lecture method on student’s retention in Physics 

Table-4.11: Showing the Mean Retention-test Score of the control and experimental Groups 
 
 

Variable N Mean SD t df p-value 

CG 73 18.77 6.05 5.91 144 .000 * 

EG 73 25.27 7.19 

* Significant at 0.05 level 

 

Table 4.11 shows that the result of t-test is t (144) = 5.91, (p=.000 < 0.05). The computed t-value 

5.91 of the two independent groups is greater than the tabulated value 1.976 at the 0.05 level of 

significance.  

There is a significant difference between the control and experimental group when the value of p 

is 0.000 (p < 0.05), and t (144) = 5.91 .However the Experimental Group is assumed to be 
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effective than lecture method when mean scores of EG is 25.27 and CG is 18.77. Therefore it 

was concluded that experimental group which was taught by the CAI method performed 

significantly better than control group in Retention-test.  

 
Fig 4.13: Showing the Mean Retention-test Score of the control and experimental groups 
 
 
Null Hypothesis 4: There is no significant difference between male and female on academic 
achievement (Post-test), Interest and Retention Scores of students taught through CAI 
method 
 
Table-4.12 Showing Mean Gender differences in Experimental Group 
 
 

Variable student 
Gender N Mean Std. Deviation t 

df p 

Post-test 
collective 
score 

Male 33 25.39 6.082
-3.032 

71 .003* 

Female 40 30.40 7.705

 interest 
inventory 
score 

Male 33 4.4375 .460
2.266 

71 .030* 

Female 40 4.0986 .79900

retention test 
collective 
score 

Male 33 23.79 5.904
-1.667 

71 0.1** 

Female 40 26.50 7.974

* Significant at 0.05 level ** Not Significant at 0.05 level 
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Table 4.12 shows that the result of t-test for post-test is t (71) = -3.032, (p=.003< 0.05) for 

interest inventory t (71) = 2.266, (p=.030 < 0.05) and for retention t (71) = -1.667, (p=.1 > 0.05) 

which means that the two groups were significantly different on post-test and interest and not 

significantly different on Retention-test. 

 
Null Hypothesis 5: There is no significant difference between rural and urban on academic 
achievement (Post-test), Interest and Retention Scores of students taught through CAI 
method 
 
 
Table-4.13: Showing Mean Location differences in Experimental Group 
 

    

 

locality N Mean 
Std. 

Deviation t 
df p 

Post- test collective score Rural 30 28.57 7.745  

Urban 43 27.84 7.244 .411 71 .682

 interest inventory score Rural 30 4.2995 .73441  71 .622

Urban 43 4.2185 .65449 .495 

retention test collective 
score 

Rural 30 23.93 7.759  .186

Urban 43 26.21 6.710 -1.337 71

 
 
Table 4.13 shows that the result of t-test for post-test is t (71) = .411, (p=.682 > 0.05), for interest 

t (71) = .495, (p=.622> 0.05 and for retention t (71) = -1.337, (p=.186> 0.05) which means that 

the two groups were not significantly different on post-test, interest and Retention-test 

Therefore it was concluded that there is no significant difference of rural and urban students 

taught through CAI method 
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Null Hypothesis 6: There is no significant difference between students having different 
father income on academic achievement (Post-test), Interest and Retention-test Scores 
taught through CAI method    
 
Table-4.14: Showing Mean Father Income differences in Experimental Group 
 

 father income per 
month N Mean 

Std. 
Deviation t 

df p 

Post- test collective 
score 

Greater than 10000 62 28.84 7.315 1.959 71 .054

Less than or equal to 
10000 

11 24.18 6.969 

 interest inventory score Greater than 10000 62 4.2020 .71135 -1.489 71 .141

Less than or equal to 
10000 

11 4.5327 .43122 

retention test collective 
score 

Greater than 10000 62 25.87 7.012 1.705 71 .093

Less than or equal to 
10000 

11 21.91 7.635 

 
  

Table 4.14 shows that the result of t-test for post-test is t (71) = 1.959, (p=.054 > 0.05) for 

interest inventory t (71) = -1.489, (p=.141 > 0.05) and for retention t (71) = 1.705, (p=.093 > 

0.05) which means that the two groups were not significantly different on post-test, interest and 

retention score 

Therefore it was concluded that there is no difference of students having different father income 

on the academic achievement, interest and retention scores 
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Null Hypothesis 7: There is no significant difference among students having different 
father educational level on academic achievement (post-test) taught through CAI method.   

 
Table-4.15: ANOVA Table Showing comparison of different Father educational level (graduate, 
under-graduate and illiterate) on post-test in Experimental Group 
 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

97.853 2 48.927 .888 .416 

Within Groups 3854.777 70 55.068   

Total 3952.630 72    

 
 Table 4.15 shows that F (2, 70) = .888, p= 0.416, since p= 0.416 > α= 0.05, reveals that there is 

no significant difference in academic achievement of students having different father educational 

level in the experimental group which are taught through CAI method. 

Null Hypothesis 8: There is no significant difference among students having different 

father educational level on interest inventory taught through CAI method 

 
Table-4.16 ANOVA Table Showing comparison of different Father educational level (graduate, 
under-graduate and illiterate) on Interest in Experimental Group 
 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

2.107 2 1.054 2.165 .122 

Within Groups 34.059 70 .487   

Total 36.166 72    

 
Table 4.16 depicts that F (2, 70) = 2.165, p= 0.122, since p= 0.122 > α= 0.05, reveals that there is 

no significant difference in interest of students having different father educational level in the 

experimental group which are taught through CAI method. 
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Null Hypothesis 9: There is no significant difference among students having different 

father educational level on Retention-test taught through CAI method 

Table-4.17   ANOVA Table Showing comparison of different Father educational level (graduate, 
under-graduate and illiterate) on Retention in Experimental Group 
 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

109.363 2 54.682 1.058 .353 

Within Groups 3619.157 70 51.702   

Total 3728.521 72    

 
Table 4.17 shows that F (2, 70) = 1.058, p= 0.353, since p= 0.353 > α= 0.05, reveals that there is 

no significant difference in retention of students having different father educational level in the 

experimental group which are taught through CAI method. 

 

Null Hypothesis 10: There is no significant difference among students having different 

language at home on academic achievement (post-test) taught through CAI method 
 

Table-4.18: ANOVA Table Showing comparison of different Language spokes (Urdu, Saraiki, 

and Pashto) on Post-test in Experimental Group 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

332.422 2 166.211 3.214 .04 

Within Groups 3620.208 70 51.717   

Total 3952.630 72    

 
 

Table 4.18 shows that F (2, 70) = 3.214, p= 0.046, since p= 0.04 < α= 0.05, reveals that there is a 

significant difference in the academic achievement of students having different languages in the 

experimental group which are taught through CAI method. 
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Note: According to Jackson (2003) the results of the ANOVA tell us that at least one of the 

groups is different from other but it does indicate in more detailed form that which ones differ. 

Therefore after the ANOVA we use Tukey’s test which compares each of the group to 

determine which ones differ significantly from the others. 

 

Table-4.19: ANOVA Table (Tukey test) Showing comparisons of different Language spokers 

(Urdu, Saraiki, and Pashto) on Post-test in Experimental Group 
 

(I) 
languag
e 
spoken 
at home 

(J) 
languag
e 
spoken 
at home 

Mean 
Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower 
Bound Upper Bound

Urdu Saraiki -.607 1.922 .947 -5.21 4.00

Pashto 4.706 2.211 .091 -.59 10.00

Saraiki Urdu .607 1.922 .947 -4.00 5.21

Pashto 5.313* 2.211 .049 .02 10.61

Pashto Urdu -4.706 2.211 .091 -10.00 .59

Saraiki -5.313* 2.211 .049 -10.61 -.02

*. The mean difference is significant at the 0.05 level   

 

Table 4.19 shows that for Urdu and Saraiki p=0.049 < α= 0.05, this means that students with 

Saraiki and Pashto as home languages are different on post-test in experimental group. 
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Null Hypothesis 11: There is no significant difference among students having different 

language at home on interest inventory taught through CAI method 

 

Table-4.20 ANOVA Table Showing comparison of different Language spokers (Urdu, Saraiki, 

and Pashto) on Interest in Experimental Group 

 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

2.978 2 1.489 3.140 .04 

Within Groups 33.188 70 .474   

Total 36.166 72    

 
Table 4.20 shows that F (2, 70) = 3.140, p= 0.049, since p= 0.04 < α= 0.05, reveals that that there 

is a significant difference in the interest of students having different languages in the 

experimental group which are taught through CAI method. 

Null Hypothesis 12: There is no significant difference among students having different 

language at home on Retention-test taught through CAI method 

Table-4.21: ANOVA Table Showing comparison of different Language spokers (Urdu, Saraiki, 

and Pashto) on Retention in Experimental Group 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

165.920 2 82.960 1.630 .203 

Within Groups 3562.601 70 50.894   

Total 3728.521 72    

 
Table 4.21 shows that F (2, 70) = 1.630, p= 0.203, since p= 0.203 > α= 0.05, reveals that there is 

no significant difference in the retention of students having different languages in the 

experimental group which are taught through CAI method. 

 



 
 

164 
 

Null Hypothesis 13: There is no significant difference between male and female on 

academic achievement (Post-test), Interest and Retention Scores of students taught through 

traditional Lecture method 
 
 
Table-4.22: Showing Mean Gender differences in Control Group 
 
 

Variable student 
Gender N Mean SD t 

df  
p 

Post-test 
collective 
score 

Male 33 17.88 6.239
-3.357 

71 .001* 

Female 40 22.95 6.571

 interest 
inventory 
score 

Male 33 3.7089 .50342
5.012 

71 .000* 

Female 40 2.9870 .68933

retention test 
collective 
score 

Male 33 16.58 4.671
-2.959 

71 .004* 

Female 40 20.58 6.500

* Significant at 0.05 level 

 
Table 4.22 shows that the result of t-test for post-test is t (71) = -3.357, (p=.001 < 0.05) for 

interest inventory t (71) = 5.012, (p=.000 < 0.05) and for retention t (71) = -2.959, (p=.004 < 

0.05) which means that two groups were significantly different on post-test, interest and 

retention-test. 

Therefore it was concluded that there is a difference between Male and Female on academic 

achievement, interest and retention taught through lecture method 
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Null Hypothesis 14: There is no significant difference between rural and urban on 

academic achievement (Post-test), Interest and Retention Scores of students taught through 

traditional Lecture method 

 
        Table-4.23: Showing Mean Location differences in Control Group  
 

Variable 

locality N Mean 
Std. 

Deviation t 
df p 

post test score Rural 34 19.29 7.175  

Urban 39 21.85 6.442 -1.601 71 .114

 interest 
inventory  
score 

Rural 34 3.2933 .74933  71

Urban 39 3.3308 .67884 -.224 .823

retention test 
 score 

Rural 34 18.44 6.947  

Urban 39 19.05 5.221 -.427 71 .670

 
Table 4.23 shows that the result of t-test for post-test is t (71) = -1.601, (p=.114> 0.05) for 

interest inventory is t (71) = -1.224, (p=.823> 0.05) and for retention is t (71) = -.427, (p=.670> 

0.05) which means that the two groups were not significantly different on academic 

achievement, interest and retention. 

Therefore it was concluded that there is no difference between Rural and Urban on academic 

achievement, interest and retention taught thorough lecture method 

Null Hypothesis 15: There is no significant difference between students having different 
father income on academic achievement (Post-test), Interest and Retention-test Scores 
taught through traditional Lecture method    

 
Table-4.24: Showing Mean Father Income differences in Control Group 
 

 father income per 
month N Mean 

Std. 
Deviation t 

df p 

post-test collective 
score 

Greater than 10000 51 21.90 6.712 71

Less than or equal to 
10000 

22 17.77 6.473 2.437
.017

 interest inventory score Greater than 10000 51 3.1928 .66880 -2.284 71
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Less than or equal to 
10000 

22 3.5928 .73164 
.026

retention test collective 
score 

Greater than 10000 51 19.92 5.979 2.578 71

Less than or equal to 
10000 

22 16.09 5.442 
.012

 
Table 4.24 shows that the result of t-test for post-test t (71) = 2.437, (p=.017< 0.05) for interest t 

(71) = -2.284, (p=.026 < 0.05) and for retention t (71) = 2.578, (p=.012< 0.05) which means that 

the two groups were significantly different on academic achievement, interest and retention  

Therefore it was concluded that there is a difference between students having different father 

income on academic achievement, interest and retention taught through lecture method 

 

Null Hypothesis 16: There is no significant difference among students having different 

father educational level on academic achievement (post-test) taught through traditional 

Lecture method 

 
 Table-4.25: ANOVA Table Showing comparison of different Father educational level (graduate, 
under-graduate and illiterate) on post-test in Control Group 
 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

517.093 2 258.546 6.290 .003* 

Within Groups 2877.345 70 41.105   

Total 3394.438 72    

 * Significant at 0.05 level 
 

Table 4.25 shows that F (2, 70) = 6.290, p= 0.003, since p= 0.003 < α= 0.05, reveals that   there 

is a significant difference in academic achievement of students having different father 

educational level in the control group which are taught through traditional lecture method. 
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Table-4.26:   ANOVA Table with ( Tukey-test) Showing comparison of different Father 
educational level on post-test in Control Group 
 

(I) father 
educational 
level 

(J) father 
educational 
level 

Mean 
Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound

Graduate Under graduate 5.418* 1.729 .007 1.28 9.56

Illiterate 5.485 2.346 .057 -.13 11.10

Under graduate Graduate -5.418* 1.729 .007 -9.56 -1.28

Illiterate .067 2.573 1.000 -6.10 6.23

Illiterate Graduate -5.485 2.346 .057 -11.10 .13

Under graduate -.067 2.573 1.000 -6.23 6.10

*. The mean difference is significant at the 0.05 level.    

 

According to Jackson (2003) the results of the ANOVA tell us that at least one of the groups is 

different from other but it does indicate in more detailed form that which ones differ. Therefore 

after the ANOVA we use Tukey’s test which compares each of the group to determine which 

ones differ significantly from the others.  

Table 4.26 shows that the score of the graduate and undergraduate students is p=0.007(p < 0.05). 

This result can be interpreted that the two groups of students’ level is significantly different in 

the post-test for grouped control. 
Null Hypothesis 17: There is no significant difference among students having different 
father educational level on interest inventory taught through traditional Lecture method 
 
Table-4.27: ANOVA Table Showing comparison of different Father educational level (Graduate, 
Undergraduate and Illiterate) on interest in Control Group 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

1.952 2 .976 1.983 .145 

Within Groups 34.456 70 .492   

Total 36.408 72    
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Table 4.27 shows that F (2, 70) = 1.983, p= 0.145, since p= 0.145 > α= 0.05, reveals that there is 

no significant difference in interest of students having different father educational level in the 

control group which are taught through traditional lecture. 

Null Hypothesis 18: There is no significant difference among students having different 
father educational level on Retention-test taught through traditional Lecture method  
 

Table-4.28: ANOVA Table Showing comparison of different Father educational level (Graduate, 
Undergraduate and Illiterate) on Retention in Control Group 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

409.554 2 204.777 6.441 .003* 

Within Groups 2225.487 70 31.793   

Total 2635.041 72    

*Significant at 0.05 level 

 
Table 4.28 illustrates that F (2, 70) = 6.441, p= 0.003, since p= 0.003 < α= 0.05, reveals that 

there is a significant difference in retention of students having different father educational level 

in the control group which are taught through traditional lecture method. 

Table-4.29:  ANOVA Table with ( Tukey test) Showing comparison on different Father 
educational level (Graduate, Undergraduate and Illiterate) on Retention in Control Group 
 

(I) father 
educational 
level 

(J) father 
educational 
level 

Mean 
Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound

Graduate Under graduate 2.614 1.521 .205 -1.03 6.25

Illiterate 7.141* 2.063 .003 2.20 12.08

Under graduate Graduate -2.614 1.521 .205 -6.25 1.03

Illiterate 4.528 2.263 .120 -.89 9.95

Illiterate Graduate -7.141* 2.063 .003 -12.08 -2.20

Under graduate -4.528 2.263 .120 -9.95 .89

*. The mean difference is significant at the 0.05 level.    

Table 4.29 shows that for Graduate and illiterate p=0.003 < α= 0.05, this means that students 

with graduate and illiterate parents are different on Retention-test in control group. 
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Null Hypothesis 19: There is no significant difference among students having different 
language at home on academic achievement (post-test) taught through traditional Lecture 
method 
 

Table-4.30: ANOVA Table Showing comparison of different Language spokes (Urdu, Saraiki 

and Pashto) on Post-test in Control Group 

 

 Sum of 
Squares df Mean Square F p 

Between 
Groups 

567.078 2 283.539 7.020 .002 

Within Groups 2827.361 70 40.391   

Total 3394.438 72    

 

Table 4.30 shows that F (2, 70) = 7.020, p= 0.002, since p= 0.002 < α= 0.05, reveals that there is 

a significant difference in the academic achievement of students having different languages in 

the control group which are taught through traditional lecture method. 

Table-4.31 ANOVA Table (Tukey test) Showing comparison of different Language spokes 

(Urdu, Saraiki and Pashto) on Post-test in Control Group 
 

 (I) 
languag
e 
spoken 
at home 

(J) 
languag
e 
spoken 
at home 

Mean 
Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower 
Bound Upper Bound

Urdu Saraiki 4.751* 1.918 .041 .16 9.34

Pashto 7.475* 1.998 .001 2.69 12.26

Saraiki Urdu -4.751* 1.918 .041 -9.34 -.16

Pashto 2.724 1.708 .255 -1.37 6.81

Pashto Urdu -7.475* 1.998 .001 -12.26 -2.69

Saraiki -2.724 1.708 .255 -6.81 1.37

*. The mean difference is significant at the 0.05 level   
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Table 4.31 shows that for Urdu and Saraiki p=0.041 < α= 0.05, this means that students with 

Urdu and Saraiki as home language are different on post-test in control group. The table shows 

that for Urdu and Pashto p=0.001 < α= 0.05, this means that students with Urdu and Pashto as 

home languages are different on post-test in control group. 

 

Null Hypothesis 20: There is no significant difference among students having different 

language at home on interest inventory taught through traditional Lecture method 

 

Table-4.32: ANOVA Table Showing comparison of different Language spokes (Urdu, Saraiki 

and Pashto) on Interest in Control Group 

 

 Sum of 
Squares df Mean Square F p 

Between 
Groups 

2.520 2 1.260 2.603 .081 

Within Groups 33.888 70 .484   

Total 36.408 72    

 
 

Table 4.32 illustrates that F (2, 70) = 2.603, p= 0.081, since p= 0.081 > α= 0.05, reveals that 

there is a no significant difference in the interest of students having different languages in the 

control group which are taught through traditional lecture method. 

Null Hypothesis 21: There is no significant difference among students having different 

language at home on Retention-test taught through traditional Lecture method 

Table-4.33: ANOVA Table Showing comparison of different Language spokes (Urdu, Saraiki 

and Pashto) on Retention in Control Group 
 

 
Sum of 
Squares df Mean Square F p 

Between 
Groups 

482.537 2 241.268 7.846 .001 

Within Groups 2152.504 70 30.750   

Total 2635.041 72    
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Table 4.33 shows that F (2, 70) = 7.846, p= 0.001, since p= 0.001 < α= 0.05, reveals that there is 

a significant difference in the retention of students having different languages in the control 

group which are taught through traditional lecture method. 

 
 

Table-4.34 ANOVA Table (Tuky test) Showing comparisons of different Language spokes 

(Urdu, Saraiki and Pashto) on Retention in Control Group 
 
 

(I) 
languag
e 
spoken 
at home 

(J) 
languag
e 
spoken 
at home 

Mean 
Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower 
Bound Upper Bound

Urdu Saraiki 3.985 1.674 .052 -.02 7.99

Pashto 6.904* 1.743 .001 2.73 11.08

Saraiki Urdu -3.985 1.674 .052 -7.99 .02

Pashto 2.919 1.491 .130 -.65 6.49

Pashto Urdu -6.904* 1.743 .001 -11.08 -2.73

Saraiki -2.919 1.491 .130 -6.49 .65

*. The mean difference is significant at the 0.05 
level. 

  

 

Table 4.34 illustrates that for Urdu and Pashto p=0.001 < α= 0.05, this means that students with 

Urdu and Pashto as home language are different on retention test in control group. 

 
In the following tables Regression analysis is used to test the null hypotheses therefore it is 

important to define some of the important terms regarding Regression so that the reader 

not  turn back towards chapter 3 
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1. R Square: It is the proportion of variance in the dependent variable which can be 

predicted from the independent variable.  For example .475 indicates that 48% of the 

variance in dependent variable can be predicted from the independent variable. 

2. Std. Error: This std. Error of the Estimate is the standard deviation of the error term. It 

can be calculated by taking square root of the Mean Square Residual (or Error) 

3.  F Value: It is the Mean Square Model divided by the Mean Square Residual yielding F.  

The p value associated with this F value, These values are used to answer the question 

"Do the independent variables reliably predict the dependent variable?".  The p value is 

compared with the alpha level of significance (typically 0.05) and, if smaller, we can say 

Yes, the independent variables reliably predicting the dependent variable But if the If the 

p value is greater than the 0.05, we can say that independent variable does not show a 

significant relationship with the dependent variable, or in other words independent 

variable does not reliably predict the dependent variable. 

4. B: This estimate indicates the amount of increase in dependent variable that would be 

predicted by a one (1) unit increase in the independent variable (predictor). If the value of 

coefficient is –ve ( e.g., -.719)  this means that for every unit increase in independent 

variable there is  .719 unit predicted decrease in  dependent variable .  Note: If an 

independent variable is not significant, the coefficient is not significantly different from 

0, which should be taken into account when interpreting the coefficient.   

5. Beta: These are the Standardized regression coefficients.  As the variables are measured 

in standard units therefore a one unit change corresponds to a one standard deviation 

change. If Beta value is -.334 this means one standard deviation increase in independent 

variable leads to .334 standard deviation decrease in dependent variable. 

6. (t , Sig): These columns provide the t value and 2 tailed p value used in testing the null 

hypothesis, In a two tailed test ( as used in this study)  we compare each p value to level 

of significance  alpha ( 0.05).  If p value is less than or equal to  0.05 it is considered 

statistically significant ( The null hypothesis is rejected).But if the p value is greater than 

0.05 it is considered as not significant ( The null hypothesis is accepted)    
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Null Hypothesis 22: There is no significant effect of Demographic variables on academic 

achievement (Post-test) of students taught through traditional Lecture method 

Table-4.35: Showing (Enter method) regression for academic achievement (post-test) in Control 

Group 
 

 
 

Table-4.36   Showing (Step-Wise) regression for post-test in Control Group 
 

Model Summary

Model R R Square F Sig. 

1 .390a .152 12.759 .001a

a. Predictors: (Constant), Father Education level 
 

Coefficientsa

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 22.818 .960  23.776 .000

Father Education -5.439 1.523 -.390 -3.572 .001

a. Dependent Variable: post- test collective score    

 
Table 4.35 and 4.36 shows the results of the enter method regression and step-wise regression for 

post-test respectively. From the table 4.35 it is clear that Gender (p=.001<.05), Father Income 

Predictors B Beta Std.Erro
r  

R R Square P-value 

       
Gender 5.071 .370 1.511 .370a .137 .001 

Location 2.552 .187 1.594 .187a .035 .114 
Father Income -4.129 -.278 1.694 .278a .077 0.017 

Father 
Education 

-5.439 -.390 1.523 .390a .152 0.01 

Language at 
home 

.437 .032 1.644 .032a .001 0.791 
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(p= .017<0.05) and Father Education level (p=.01<0.05) are significant. Variance in post-test 

was predicted by Gender (14%), Father Income (8%) and Father Education level (15%) 

respectively. The positive B values in the first column show that for every unit increase in 

independent variables (Gender, Location, language at home) there is 5.071, 2.552, and .437 unit 

respectively predicted increase in dependent variable post-test whereas negative B values shows 

that for every unit increase in independent variables (Father income, Father education) there is 

4.129 and 5.439 unit decrease in dependent variable post-test. Also the stepwise regression 

analysis shows that all other variables were excluded from the regression equation when 

combined with the father education as predictor and they may add no significant role for post-

test, and the sole predictor for post-test score is the father education. Therefore the null 

hypothesis that there is no significant effect of Demographic variables on academic achievement 

(Post-test) of students in control group is rejected. 

 
Null Hypothesis 23: There is no significant effect of Demographic variables on the Interest 
inventory score of students taught through traditional Lecture method  

 
Table-4.37: Showing (Enter method) regression for interest in Control Group 

 
 

 
 
 
 
 
 
 
 
 
 

 

 

Table-4.38   Showing (Step-Wise) regression for interest in Control Group 
 

Model Summary

Model R R Square F Sig. 

1 .507a .257 24.571 .000a

a. Predictors: (Constant), Gender   

Predictors B Beta Std.Erro
r  

R R Square P-value 

Gender -.719 -.507 .145 .507 0.257 0.000 
Location 0.035 0.024 .168 0.024 0.001 0.837 

Father Income 0.405 0.263 0.176 0.263 0.069 0.025 
Father 

Education 
0.325 0.225 0.167 0.225 0.051 0.056 

Language at 
home 

0.089 0.062 0.170 0.062 0.004 0.604 
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Coefficientsa

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3.709 .107  34.520 .000

Gender  -.719 .145 -.507 -4.957 .000

a. Dependent Variable:  interest inventory score    

 
Table 4.37 and 4.38 shows the results of the enter method regression and step-wise regression for 

interest inventory score respectively. From the table 4.38 it is clear that Gender (p=.000<.05), 

Father Income (p= .025<0.05) are significant. Variance in interest inventory score was predicted 

by Gender (26%), and Father Income (7%) respectively. The positive B values in the first 

column show that for every unit increase in independent variables (Location, Father income, 

Father education, language at home) there is 0.035, 0.405, 0.325, and 0.089 unit respectively 

predicted increase in dependent variable interest inventory score whereas negative B values 

shows that for every unit increase in independent variables Gender there is -.719 unit decrease in 

dependent variable interest inventory sore. Also the stepwise regression analysis shows that all 

other variables were excluded from the regression equation when combined with the Gender as 

predictor and they may add no significant role for interest inventory score, and the sole predictor 

for interest inventory score is the Gender. Therefore the null hypothesis that there is no 

significant effect of Demographic variables on interest inventory score of students in control 

group is rejected. 

Null Hypothesis 24: There is no significant effect of Demographic variables on Retention of 
students taught through traditional Lecture method 

Table-4.39: Showing (Enter method) regression for Retention in Control Group 
 

Predictors B Beta Std.Err
or  

R R 
Square 

P-value 

Gender 3.999 .331 1.352 .331a .110 0.004 
Location .610 .051 1.428 0.051 .003 .670 

Father Income -3.831 -.293 1.486 0.293 .086 .012 
Father 

Education 
-4.019 -.327 1.377 .327 .107 .005 
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Table-4.40:  Showing (Step-Wise) regression for Retention in Control Group  
 

 

Model Summary

Model R R Square F Sig. 

1 .331a .110 8.753 .004a

a. Predictors: (Constant), Gender   

 
 
 

Coefficientsa

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 16.576 1.001  16.566 .000

Gender 
Dummy 

3.999 1.352 .331 2.959 .004

a. Dependent Variable: retention test collective score   

 
Table 4.39 and 4.40 shows the results of the enter method regression and step-wise regression for 

Retention score respectively. From the table, 4.40 it is clear that Gender (p=.004<.05), Father 

Income (p= .012<0.05) and Father Education (p=0.005 <0.05) are significant. Variance in 

Retention sore was predicted by Gender (11%), Father Income (9%) and Father Education (11%) 

respectively. Also the stepwise regression analysis shows that all other variables were excluded 

from the regression equation when combined with the Gender as predictor and they may add no 

significant role for Retention Score, and the sole predictor for Retention score is the Gender. 

Therefore the null hypothesis that there is no significant effect of Demographic variables on 

retention of students in control group is rejected. 

 
 
 

Language at 
home 

.057 .005 1.449 .005 .000 .969 
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Null Hypothesis 25: There is no significant effect of Demographic variables on academic 
achievement (Post-test) of students taught through CAI method 

 
  

Table-4.41 Showing (Enter method) regressions for post-test in Experimental Group 
 

 

 
 
 

Table-4.42   Showing (Step-Wise) regression for post-test in Experimental Group 
 
 

Model Summary

Model R R Square F Sig. 

1 .339a .115 9.194 .003a

a. Predictors: (Constant), Gender   

Coefficientsa

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 25.394 1.222  20.779 .000

Gender 
Dummy 

5.006 1.651 .339 3.032 .003

a. Dependent Variable: post- test collective score    

Predic ors B Beta Std.Err
or  

R R 
Square 

P-value 

       
Gender 5.006 .339 1.651 .339a .115 .003 

Location -.729 -.049 1.773 .049 .002 .682 
Father Income -4.657 -.226 2.378 .226 .051 .054 

Father 
Education 

-2.604 -.155 1.966 .155 .024 .190 

Language at 
home 

-2.385 -.158 1.773 .158 .025 .183 
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Table 4.41 and 4.42 shows the results of the enter method regression and step-wise regression for 

post-test respectively. From the table 4.42 it is clear that Gender (p=.003<.05) is significant. 

Variance in post-test was predicted by Gender (12%), Father Income (5%) respectively. The 

positive B values in the first column show that for every unit increase in independent variables 

(Gender) there is 5.006 unit predicted increase in dependent variable post-test whereas negative 

B values shows that for every unit increase in independent variables (Location, Father income, 

Father education Language at home) there is .729 and 4.657, 2.604 and 2385 unit decrease in 

dependent variable post-test. Also the stepwise regression analysis shows that all other variables 

were excluded from the regression equation when combined with the Gender as predictor and 

they may add no significant role for post-test, and the sole predictor for post-test score is the 

Gender. Therefore the null hypothesis of no significant effect of Demographic variables on Post-

test of students in experimental group is rejected. 

Null Hypothesis 26: There is no significant effect of Demographic variables on the Interest 

inventory score of students taught through CAI method 

Table-4.43: Showing (Enter method) regression for Interest in Experimental Group 
 

 

 

Table-4.44: Showing (Step-Wise) regression for Interest in Experimental Group 

Model Summary

Model R R Square F Sig 

1 .287a .082 6.366 .014a

2 .363b .132 5.320 .007b

a. Predictors: (Constant), Language Dummy 

b. Predictors: (Constant), Language Dummy, Gender 
Dummy 

Predictors B Beta Std.Err
or  

R R 
Square 

P-value 

Gender -.373 -.263 .162 .263 .069 .024 
Location -.102 -.071 .169 .071 .005 .548 

Father Income .402 .204 .229 .204 .042 .083 
Father 

Education 
.252 .157 .188 .157 .025 .184 

Language at 
home 

.415 .287 .165 .287 .082 .014 
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Coefficientsa

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 4.011 .129  31.043 .000

Language 
Dummy 

.415 .165 .287 2.523 .014

2 (Constant) 4.216 .163  25.896 .000

Language 
Dummy 

.366 .163 .253 2.246 .028

Gender Dummy -.319 .159 -.225 -2.001 .049

a. Dependent Variable:  interest inventory score    

 
Table 4.43 and 4.44 shows the results of the enter method regression and step-wise regression for 

interest inventory score respectively. From the table 4.43 it is clear that Gender (p=.024<.05), 

and Language at home (p= .014<0.05) are significant. Variance in interest inventory score was 

predicted by Gender (7%), and Language at home (8%) respectively. The positive B values in 

the first column show that for every unit increase in independent variables (Father income, 

Father education, language at home) there is 0.402, .252, and 0.415 unit respectively predicted 

increase in dependent variable interest inventory score whereas negative B values shows that for 

every unit increase in independent variables Gender and Location there is .373 and .102 unit 

decrease in dependent variable interest inventory sore. Also the stepwise regression analysis 

shows that all other variables were excluded from the regression equation when combined with 

the Gender and Language as predictor and they may add no significant role for interest inventory 

score, Language predicts 8% in the stepwise Model 1 and when Gender is combined with 

Language in Model 2 they collectively predict 13% for interest inventory score. Therefore the 

null hypothesis of no significant effect of Demographic variables on interest inventory score of 

students in experimental group is rejected. 
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Null Hypothesis 27: There is no significant effect of Demographic variables on Retention of 

students taught through CAI method 

 

Table-4.45: Showing (Enter method) regression for Retention in Experimental Group 
 

 

 
 

 
Table 4.45 shows the results of the enter method regression and step-wise regression for 

Retention score respectively. The p-values for all predictors are greater than 0.05. Also all 

variables were excluded from the regression equation when combined together as predictors and 

they add no significant role for Retention Score. Therefore the null hypothesis of no significant 

effect of Demographic variables on Retention of students in experimental group is accepted. 

 

 

 

 

 

 

 

 

 

 

Predictors B Beta Std.Err
or  

R R 
Square 

P-value 

       
Gender 2.712 .189 1.674 .189 .036 .110 

Location 2.276 .157 1.703 .157 .025 .186 
Father Income -3.962 -.198 2.324 .198 .039 .093 

Father 
Education 

-2.789 -.171 1.904 .171 .029 .147 

Language at 
home 

-3.090 -.210 1.705 .210 .044 .074 
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Chapter 5 

SUMMARY, FINDINGS, DISCUSSIONS, CONCLUSIONS AND 

RECOMMENDATONS 

 

This chapter includes the summary of the study, findings, conclusions, discussions, and 

recommendation. Findings float up as the result of data analysis, conclusions are drawn 

which are then discussed keeping in view the different related studies. Finally the 

recommendations were made keeping in view the findings and conclusions. 

5.1 Summary 

The present study looked into the difference of teaching methods for Physics i.e. a CAI 

method and a traditional method. The study also sees which of these methods has a 

positive effect on the academic achievement, Interest and Retention of students at 

secondary school level. Therefore the following sub objectives were formulated, 

1. To determine the difference of CAI and traditional lecture method on students' 

 achievements in Physics. 

2. To determine the difference of CAI and traditional lecture method on students' 

 interest in Physics. 

3. To determine the difference of CAI and traditional lecture method on student’s 

 retention in Physics. 
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4. To determine the Gender, location, father's income , father educational level, 

 and  language differences on the academic achievement, Interest and 

 Retention of  students taught through CAI method 

5. To determine the Gender, location, , father's income, father educational level 

 and  language differences on the academic achievement, Interest and 

 Retention of  students taught through traditional Lecture method 

6. To determine the effect of demographic variables on the Academic achievement, 

 Interest and Retention score of the student 

The population of the present study comprised of all the 9th Grade science students of 

Government High and Higher Secondary Schools of Dera Ismail Khan City. In this 

particular experimental study, only two English medium schools i.e. University 

Wensam College, and St. Helen High School Dera Ismail Khan were selected as the 

sample out of the six Government High and Higher Secondary Schools of the Dera 

Ismail Khan city. A sample of 146 students was randomly assigned to two groups on the 

basis of pre-test. One group was randomly assigned as the experimental group and the 

other as a control group. Following instruments were used for data collection. 

Teacher made objective type achievement test (pre-test) to divide the sample into two 

equal groups. Teacher made objective type achievement test (post-test) to check the 

achievement of both the experimental and control groups after the experiment. Teacher 

made objective type achievement test (delayed post-test) to check the retention of both 

the experimental and control groups two months after the experiment and an Interest 

inventory to check the learning interest of both the experimental and control groups 
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Both the groups were given the same experiences except for the method of teaching. The 

experimental group was taught by the CAI method and the control group was taught by 

the traditional Lecture method. Duration of the teaching was one month with one period 

on a daily basis in both the groups. At the end of the treatment, the post test and interest 

inventory were administered to the students of both the experimental and control groups. 

Instructions, time, the environment and all other factors of the test administration were 

kept same in both the groups, so that the internal or external factors may not affect the 

academic achievement. After collecting the answer scripts, theses were marked and the 

scores were tabulated for the purpose of analysis. The data collected through pre-test, 

post-test, interest inventory and retention-test were organized in the form of the data 

matrix, and their data were entered into SPSS (version 16.0) for analysis. Apart from the 

descriptive statistics t-test, ANOVA and Regression were used to test the hypothesis. The 

result shows that CAI method of instruction was more effective as compared to the 

traditional lecture method in enhancing the academic achievement, interest and 

maintaining the retention of students in physics at secondary school level. CAI was 

effective both for male and female, rural and urban, having different father income and 

educational level, and for students having different languages at home.  

Table 5.1: Showing the Hypothesis and corresponding tables for test of hypothesis 

NO Null Hypothesis 
Hypothesis applied 
in Tables  

1 
There is no significant difference between the CAI and traditional 
lecture method on student’s achievements in Physics  (See table 4.9) 

2 
There is no significant difference between the CAI and traditional 
lecture method on the student’s interest in Physics   (See table 4.10) 

3 
There is no significant difference between the CAI and traditional 
lecture method on student’s retention in Physics   (See table 4.11) 

4 There is no significant difference between male and female on  (See table 4.12) 
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academic achievement (Post-test), Interest and Retention Scores of 
students taught through CAI method 

5 

There is no significant difference between rural and urban on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through CAI method   (See table 4.13) 

6 

There is no significant difference between students having different father 
income on academic achievement (Post-test), Interest  and Retention-test 
Scores taught through CAI method    (See table 4.14) 

7 

There is no significant difference among students having different 
father educational level on academic achievement (post-test) taught 
through CAI method.   (See table 4.15) 

8 

There is no significant difference among students having different 
father educational level on interest inventory taught through CAI 
method  (See table 4.16) 

9 

There is no significant difference among students having different 
father educational level on Retention-test taught through CAI 
method  (See table 4.17) 

10 

There is no significant difference among students having different 
language at home on academic achievement (post-test) taught 
through CAI method  

(See table 4.18 and 
4. 19) 

11 
There is no significant difference among students having different 
language at home on interest inventory taught through CAI method (See table 4.20) 

12 
There is no significant difference among students having different 
language at home on Retention-test taught through CAI method  (See table 4.21) 

13 

There is no significant difference between male and female on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through traditional Lecture method  (See table 4.22) 

14 

There is no significant difference between rural and urban on 
academic achievement (Post-test), Interest and Retention Scores of 
students taught through traditional Lecture method (See table 4.23) 

15 

There is no significant difference between students having different father 
income on academic achievement (Post-test), Interest  and Retention-test 
Scores taught through traditional Lecture  method   (See table 4.24) 

16 

There is no significant difference among students having different 
father educational level on academic achievement (post-test) taught 
through traditional Lecture method  

(See table 4.25 and 
4.26) 

17 

There is no significant difference among students having different 
father educational level on interest inventory taught through 
traditional Lecture method  (See table 4.27) 

18 

There is no significant difference among students having different 
father educational level on Retention-test taught through traditional 
Lecture method  

(See table 4.28 and 
4.29) 

19 

There is no significant difference among students having different 
language at home on academic achievement (post-test) taught 
through traditional Lecture method  

(See table 4.30 and 
4.31) 

20 There is no significant difference among students having different (See table 4.32) 
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language at home on interest inventory taught through traditional 
Lecture method  

21 

There is no significant difference among students having different 
language at home on Retention-test taught through traditional 
Lecture method  

(See table 4.33 and 
4.34) 

22 

There is no significant effect of Demographic variables on academic 
achievement (Post-test) of students taught through traditional Lecture 
method 

 (See table 4.35 
and 4.36) 

23 
There is no significant effect of Demographic variables on the Interest 
inventory score of students taught through traditional Lecture method 

 (See table 4.37 
and 4.38) 

24 
There is no significant effect of Demographic variables on Retention of 
students taught through traditional Lecture method 

 (See table 4.39 
and 4.40) 

25 

There is no significant effect of Demographic variables on 
academic achievement (Post-test) of students  taught through CAI 
method 

 (See table 4.41 
and 4.42) 

26 
There is no significant effect of Demographic variables on the Interest 
inventory score of students taught through CAI method 

 (See table 4.43 
and 4.44) 

27 
There is no significant effect of Demographic variables on Retention of 
students taught through CAI method  (See table 4.45) 

 

Table 5.1 shows the hypothesis of the study and the corresponding tables in which these 

hypotheses are tested. This table is presented here so that the reader not turn back to look for 

hypotheses. 
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5.2 Findings 

The findings of the study that float-up as a result of testing of hypothesis in chapter: 4 are 

presented here: 

5.2.1 Equality of Groups before Treatment 

 As mentioned in the methodology section in order to ensure the equality of 

control and experimental groups the mean differences in academic achievement were 

checked before starting the treatment. The result is as under: 

 When the data were analyzed the performance of the control and experimental 

groups on the pre-test was similar. The mean of the control group was 18.89 and that of 

the experimental group was 18.85. The result shows that there was no significant 

difference between the two groups which indicates that both the groups were equal before 

starting the experiment (see table 4.8) 

5.2.2 Findings Concerning Null Hypothesis 1 

Null Hypothesis 1: There is no significant difference between the CAI and traditional 

lecture method on student’s achievements in Physics 

When the data were analyzed the experimental group performed significantly better than 

the control group on the post-test. Therefore the null hypothesis, H01 stating no 

significant difference between the CAI and traditional lecture method on the student’s 

achievement in physics is rejected at the 0.05 level of significance. (See table 4.9) 

5.2.3 Findings Concerning Null Hypothesis 2 
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Null Hypothesis 2: There is no significant difference between the CAI and traditional 

lecture method on the student’s interest in Physics 

The data analysis shows that the experimental group out-performed the control group on 

the interest inventory. Therefore the null hypothesis H02 stating no significant difference 

between the CAI and traditional lecture method on the student’s interest is rejected. (See 

table 4.10) 

5.2.4 Findings Concerning Null Hypothesis 3 

Null Hypothesis 3: There is no significant difference between the CAI and traditional 

lecture method on student’s retention in Physics 

The data analysis shows that experimental group performed significantly better than the 

control group on the retention-test. Therefore the null hypothesis H03 stating no 

significant difference between the CAI and traditional lecture method on student’s 

retention in Physics is rejected. (See table 4.11)  

5.2.5 Findings Concerning Null Hypothesis 4 

Null Hypothesis 4: There is no significant difference between male and female on 

academic achievement (Post-test), Interest and Retention Scores of students taught 

through CAI method.   

The data analysis shows that there was a significant difference of Male and Female taught 

through CAI method on achievement and interest. Therefore the major part of null 

hypothesis H04 stating no significant difference between male and female on academic 

achievement (Post-test), Interest and Retention Scores of students taught through CAI 

method is rejected. (See table 4.12)  
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5.2.6 Findings Concerning Null Hypothesis 5 

Null Hypothesis 5: There is no significant difference between rural and urban on 

academic achievement (Post-test), Interest and Retention Scores of students taught 

through CAI method 

The data analysis shows that there was no significant difference of rural and urban 

students taught through CAI method. Therefore the null hypothesis H05 stating no 

significant difference between rural and urban on academic achievement (Post-test), 

Interest and Retention Scores of students taught through CAI method is accepted. (See 

table 4.13)  

5.2.7 Findings Concerning Null Hypothesis 6 

Null Hypothesis 6: There is no significant difference between students having different 

father income on academic achievement (Post-test), Interest and Retention-test Scores 

taught through CAI method.  

The data analysis shows that there was no difference between students having different 

father income on the academic achievement, interest and retention scores. Therefore null 

hypothesis H06 stating no significant difference between students having different father 

income on academic achievement (Post-test), Interest and Retention-test Scores taught 

through CAI method is accepted. (See table 4.14) 

5.2.8 Findings Concerning Null Hypothesis 7 
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Null Hypothesis 7: There is no significant difference among students having different 

father educational level on academic achievement (post-test) taught through CAI method.  

The data analysis shows that there was no significant difference in academic achievement 

of two groups. Therefore the null hypothesis H07 stating no significant difference among 

students having different father educational level on academic achievement (post-test) 

taught through CAI method is accepted. (See table 4.15) 

5.2.9 Findings Concerning Null Hypothesis 8 

Null Hypothesis 8: There is no significant difference among students having different 

father educational level on interest inventory taught through CAI method 

The data analysis shows that there was no significant difference in interest of two groups. 

Therefore the null hypothesis H08 stating no significant difference among students having 

different father educational level on interest inventory taught through CAI method is 

accepted. (See table 4.16) 

5.2.10 Findings Concerning Null Hypothesis 9 

Null Hypothesis 9: There is no significant difference among students having different 

father educational level on Retention-test taught through CAI method 

The data analysis shows that there was no significant difference in retention of two 

groups. Therefore the null hypothesis H09 stating no significant difference among 

students having different father educational level on Retention-test taught through CAI 

method is accepted. (See table 4.17) 

 

5.2.11 Findings Concerning Null Hypothesis 10 



 
 

190 
 

Null Hypothesis 10: There is no significant difference among students having different 

language at home on academic achievement (post-test) taught through CAI method 

The data analysis shows there was a significant difference in the groups and Tukey’s test 

shows that this difference was found between Saraiki and Pashto speaking students. 

Therefore the null Hypothesis H010 stating no significant difference among students 

having different language at home on academic achievement (post-test) taught through 

CAI method is rejected. (See table 4.18 and 4.19) 

5.2.12 Findings Concerning Null Hypothesis 11 

Null Hypothesis 11: There is no significant difference among students having different 

language at home on interest inventory taught through CAI method 

The data analysis shows there was a significant difference in the interest of groups. 

Therefore the null hypothesis H011 stating no significant difference among students 

having different language at home on interest inventory taught through CAI method is 

rejected.  (See table 4.20) 

5.2.13 Findings Concerning Null Hypothesis 12 

Null Hypothesis 12: There is no significant difference among students having different 

language at home on Retention-test taught through CAI method 

The data analysis shows that there was no significant difference in the retention of 

groups. Therefore the null hypothesis H012 stating no significant difference among 

students having different language at home on Retention-test taught through CAI method 

is accepted. (See table 4.21) 
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5.2.14 Findings Concerning Null Hypothesis 13 

Null Hypothesis 13: There is no significant difference between male and female on 

academic achievement (Post-test), Interest and Retention Scores of students taught 

through traditional Lecture method 

The data analysis shows that there was a significant difference between Male and Female 

on academic achievement, interest and retention. Therefore the null hypothesis H013 

stating no significant difference between male and female on academic achievement 

(Post-test), Interest and Retention Scores of students taught through traditional Lecture 

method is rejected. (See table 4.22) 

5.2.15 Findings Concerning Null Hypothesis 14 

Null Hypothesis 14: There is no significant difference between rural and urban on 

academic achievement (Post-test), Interest and Retention Scores of students taught 

through traditional Lecture method 

The data analysis shows there was a no difference between groups on academic 

achievement, interest and retention taught through lecture method. Therefore the null 

hypothesis H014 stating no significant difference between rural and urban on academic 

achievement (Post-test), Interest and Retention Scores of students taught through 

traditional Lecture method is accepted. (See table 4.23) 

 

5.2.16 Findings Concerning Null Hypothesis 15 
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Null Hypothesis 15: There is no significant difference between students having different 

father income on academic achievement (Post-test), Interest and Retention-test Scores 

taught through traditional Lecture method. 

The data analysis shows there was a significant difference between groups having 

different father income on academic achievement, interest and retention taught through 

lecture method. Therefore the null hypothesis H015 stating no significant difference 

between students having different father income on academic achievement (Post-test), 

Interest and Retention-test Scores taught through traditional Lecture method is rejected. 

(See table 4.24) 

 

5.2.17 Findings Concerning Null Hypothesis 16 

Null Hypothesis 16: There is no significant difference among students having different 

father educational level on academic achievement (post-test) taught through traditional 

Lecture method 

The data analysis shows there was a significant difference in academic achievement of 

groups. This difference was significant between the students of graduate and 

undergraduate parents. Therefore the null hypothesis H016 stating no significant 

difference among students having different father educational level on academic 

achievement (post-test) taught through traditional Lecture method is rejected. (See table 

4.25 and table 4.26) 

5.2.18 Findings Concerning Null Hypothesis 17 



 
 

193 
 

Null Hypothesis 17: There is no significant difference among students having different 

father educational level on interest inventory taught through traditional Lecture method 

The data analysis shows there was no significant difference in the interest of the group’s 

.Therefore null hypothesis H017 stating no significant difference among students having 

different father educational level on interest inventory taught through traditional Lecture 

method is accepted. (See table 4.27) 

5.2.19 Findings Concerning Null Hypothesis 18 

Null Hypothesis 18: There is no significant difference among students having different 

father educational level on Retention-test taught through traditional Lecture method 

The data analysis shows there was a significant difference in retention and this difference 

on retention was found between students of graduate and illiterate parents. Therefore the 

null hypothesis H018 stating no significant difference among students having different 

father educational level on Retention-test taught through traditional Lecture method is 

rejected. (See table 4.28 and table 4.29) 

5.2.20 Findings Concerning Null Hypothesis 19 

Null Hypothesis 19: There is no significant difference among students having different 

language at home on academic achievement (post-test) taught through traditional Lecture 

method 

The data analysis shows there was a significant difference in groups on academic 

achievement and this difference was between Urdu and Saraiki and Urdu and Pashto 

Therefore null hypothesis H019 stating no significant difference among students having 



 
 

194 
 

different language at home on academic achievement (post-test) taught through 

traditional Lecture method is rejected. (See table 4.30 and table 4.31) 

5.2.21 Findings Concerning Null Hypothesis 20 

Null Hypothesis 20: There is no significant difference among students having different 

language at home on interest inventory taught through traditional Lecture method 

The data analysis shows there was no significant difference in the interest of groups. 

Therefore null hypothesis H020 stating no significant difference among students having 

different language at home on interest inventory taught through traditional Lecture 

method is rejected.  (See table 4.32) 

5.2.22 Findings Concerning Null Hypothesis 21 

Null Hypothesis 21: There is no significant difference among students having different 

language at home on Retention-test taught through traditional Lecture method 

The data analysis shows that there was a significant difference in the retention and this 

difference was found between students of Urdu and Pashto as home languages. Therefore 

the null hypothesis H021 stating no significant difference among students having different 

language at home on Retention-test taught through traditional Lecture method is rejected.  

(See table 4.33 and table 4.34) 

5.2.23 Findings Concerning Null Hypothesis 22 

Null Hypothesis 22: There is no significant effect of Demographic variables on academic 

achievement (Post-test) of students taught through traditional Lecture method 
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The data analysis regarding the effect of demographic variable shows that Gender 

(p=.001<.05), Father Income (p= .017<0.05) and Father Education level (p=.01<0.05) are 

significant. Also the stepwise regression analysis shows that all other variables were 

excluded from the regression equation when combined with the father education as a 

predictor and they may add no significant role for post-test, and the sole predictor for 

post-test score is the father education. Therefore null hypothesis H022 stating no 

significant effect of Demographic variables on academic achievement (Post-test) of 

students taught through traditional Lecture method is rejected. (See table 4.35 and table 

4.36) 

5.2.24 Findings Concerning Null Hypothesis 23 

 Null Hypothesis 23:  There is no significant effect of Demographic variables on the 

 Interest inventory score of students taught through traditional Lecture method  

 The data analysis regarding the effect of demographic variables on interest shows that  

 Gender (p=. 000<. 05), and Father Income (p= .025<0.05) are significant. Also the 

 stepwise regression analysis shows that all other variables were excluded from the 

 regression equation when combined with the Gender as a predictor and they may  add no 

 significant role for interest inventory score, and the sole predictor for interest inventory 

 score is the Gender. Therefore the null hypothesis H023 stating no significant effect of 

 Demographic variables on an interest inventory score of students taught through 

 traditional lecture method is rejected. (See table 4.37 and table 4.38) 

5.2.25 Findings Concerning Null Hypothesis 24 



 
 

196 
 

Null Hypothesis 24: There is no significant effect of Demographic variables on Retention of 

students taught through traditional Lecture method 

 The data analysis regarding the effect of demographic variables on retention 

shows that  Gender (p=. 004<. 05), Father Income (p= .012<0.05) and Father 

Education (p=0. 005 <0.05) are significant. Also the stepwise regression analysis shows 

that all other variables were excluded from the regression equation when combined with 

the Gender as a predictor and they may add no significant role for Retention Score, and 

the sole predictor for Retention score is the Gender. Therefore the null hypothesis H024 

stating no significant effect of Demographic variables on retention of  students in the 

control group is rejected. (See table 4.39 and table 4.40) 

5.2.26 Findings Concerning Null Hypothesis 25 

Null Hypothesis 25: There is no significant effect of Demographic variables on academic 

achievement (Post-test) of students taught through CAI method 

 The data analysis regarding the effect of demographic variables on the academic 

achievement of students shows that Gender (p=. 003<. 05) is significant. Also the 

stepwise regression analysis shows that all other variables were excluded from the 

regression equation when combined with the Gender as a predictor and they may add no 

significant role for post-test, and the sole predictor for post-test score is the Gender. 

Therefore the null hypothesis H025 stating no significant effect of Demographic variables 

on academic achievement (Post-test) of students taught through CAI method is rejected. 

(See table 4.41 and table  4.42) 

5.2.27 Findings Concerning Null Hypothesis 26 
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Null Hypothesis 26:  There is no significant effect of Demographic variables on the 

Interest inventory score of students taught through CAI method 

 The data analysis regarding the effect of demographic variables on the interest 

inventory shows that Gender (p=. 024<. 05), and Language at home (p= .014<0.05) are 

significant. Also the stepwise regression analysis shows that all other variables were 

excluded from the regression equation when  combined with the Gender and Language as 

a predictor and  they may add no significant role for an interest inventory score. 

Language predicts 8% in the stepwise Model 1 and when Gender is combined with 

Language in Model 2 they  collectively predict 13% for interest  inventory score. 

Therefore the null hypothesis of no significant effect of Demographic variables on an 

interest inventory score of students taught through CAI method is rejected. (See table 

4.43 and table 4.44) 

 

5.2.28 Findings Concerning Null Hypothesis 27 

Null Hypothesis 27: There is no significant effect of Demographic variables on Retention 

of students taught through CAI method 

   The data analysis regarding the effect of demographic variables on retention of 

students taught through CAI method shows that p-values for all predictors was greater 

than 0.05. Also the stepwise regression analysis shows that all variables were excluded 

from the regression equation when combined together as predictors and they may add no 

significant role in Retention Score. Therefore the null hypothesis of no significant effect 

of Demographic variables on Retention of students taught through CAI method is 

accepted. (See table 4.45) 
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     5.3 Conclusions 

The present study was conducted to see the difference of two methods of teaching 

(CAI and traditional lecture method) on the academic achievement, interest and retention 

of students in two secondary schools of Dera Ismail Khan. The main objective of the 

study was to determine the difference of CAI and traditional lecture method on student’s 

achievements, interest and retention in the subject of Physics. The study also determined 

the Gender, location, father's income, father educational level, and language differences 

on the academic achievement, Interest and Retention of students in two different methods 

of teaching. The effect of demographic variables on the Academic achievement, Interest 

and Retention score of the student was also determined. 

It was an experimental study in which pre-test, post-test equivalent group design 

was used. Data were collected through tests and interest inventory. Pre-test was 

conducted to equate the two groups before treatment. Post-test was conducted after 

treatment to check the academic achievement of both the control and experimental 

groups. Delayed post-test (retention test) was to check the retention of students two 

months after treatment as discussed in detail in chapter 3 (Methodology).  

5.3.1 Conclusions regarding Academic Achievement  

The students who were taught through CAI method outperformed the students 

who were taught through Traditional Lecture method on academic achievement (post-

test). That is to say, the mean post-test scores of both the groups were different and data 

analysis shows that CAI (experimental) group performed significantly better than the 

traditional lecture (Control) group on the academic achievement (See table 4.9). 
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Therefore it was concluded that CAI method is better than the traditional lecture method 

in enhancing the academic achievement of the students in physics at the secondary level. 

The analysis of gender difference shows that both male and female performed 

better on CAI method as compared to lecture method on academic achievement yet there 

were gender difference in academic achievement within the groups. The female 

outperformed the male on academic achievement in both CAI and lecture methods (See 

table 4.12 and table 4.22). This means that gender difference effect the academic 

achievement in both the groups. 

 

The analysis of location difference in academic achievement in two different 

methods of teaching shows that there was no significant difference of rural and urban 

students taught through CAI method (See table 4.13) .Also there was a no significant 

difference between the rural and urban students for academic achievement in traditional 

lecture method. (See table 4.23). This means that location plays no role in determining 

the academic achievement of the students in both the traditional lecture method and CAI 

method. 

When the academic achievement differences were analyzed for students having 

different father income ( greater than 10000, and less than or equal to 10000) , and 

different father educational levels (Graduate, under-graduate, and illiterate), there was no 

significant difference in academic achievement of experimental group taught with CAI 

method ( table 4.14 and table 4.15) whereas when these differences on academic 

achievement were analyzed in control group taught with traditional lecture method, there 

was significant difference in academic achievement of students having different father 
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income ( table 4.24 ) and different father education level (table 4.25). This means that 

father income and educational level played no role in determining the academic 

achievement in CAI method whereas in traditional method they did. 

In case of academic achievement differences of students on the basis of language 

(Urdu, Saraiki, and Pashto) spoken at home, there was a significant difference in the 

groups taught through CAI method and Tukey’s test shows that this difference was found 

between Saraiki and Pashto speaking students. (See table 4.18 and 4.19). Also there was a 

significant difference in the groups on academic achievement taught through traditional 

lecture method and this difference was found between Urdu and Saraiki and Urdu and 

Pashto speaking students. (See table 4.30 and table 4.31). This means that language 

spoken at home played a role in determining the academic achievement of students in 

both control group taught with traditional lecture method and experimental group taught 

with CAI method. 

The result of the analysis of the prediction of post-test score on the basis of 

demographic variables (Gender, Location, Father Income, Father Education level, & 

Language at home) shows that in the control group the Father Education level was found 

as significant predictor and in experimental group the Gender was the significant 

predictor (table 4.35, 4.36 and table 4.41, 4.42) 

5.3.2 Conclusions regarding Interest  

The data analysis shows that experimental group which was taught through CAI 

method out-performed the control group which was taught through traditional lecture 

method on the interest inventory. The mean interest inventory scores of both the groups 
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were different. The data analysis shows that CAI (experimental) group performed 

significantly better than the traditional lecture (Control) group on the interest score (See 

table 4.10). Therefore it was concluded that CAI method of teaching was better than the 

traditional lecture method in maintaining the interest of students in physics at the 

secondary level. 

The analysis of gender difference on interest inventory in two different methods 

of teaching shows that these differences were significantly in CAI method (See table 

4.12) and also in traditional lecture method (See table 4.22). This means that gender 

difference affected the interest in both the traditional lecture and CAI methods. 

To determine the location difference in interest in two different methods of 

teaching it was concluded that there was no significant difference of rural and urban 

students taught through CAI method (See table 4.13) .Also there was no significant 

difference between the rural and urban students with interest taught through traditional 

lecture method. (See table 4.23). This means that location plays no role in determining 

the interest of students in both the traditional lecture and CAI methods. 

The analysis of interest differences for students having different father income 

and different father educational levels, it was concluded that there was no significant 

difference in interest of experimental group taught with CAI method ( table 4.14 and 

table 4.15) whereas when these differences of interest were analyzed in control group 

taught with traditional lecture method, there was a significant difference in the interest of 

students having different father income ( table 4.24 ) and different father education level 

(table 4.25). This means that father income and educational level played no role in 

determining the interest in CAI method whereas in traditional method they played a role. 
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Conclusions regarding the interest differences of students on the basis of language 

spoken at home, the result shows that there was a significant difference in interest among 

the students having different languages at home which were taught through CAI method 

(table 4.20) while these language differences were not observed on interest in the control 

group which was taught through traditional lecture method (table 4.32). This means that 

language spoken at home played a role in determining the interest of students in the 

experimental group taught with CAI method. 

The result of the analysis of the prediction of interest score on the basis of 

demographic variables (Gender, Location, Father Income, Father Education level, & 

Language at home) shows that in the control group the Gender was found as significant 

predictor and in experimental group the Gender and Language at home were the 

significant predictors. ( table 4.37, 4.38 and table 4.43, 4.44) 

5.3.3 Conclusions regarding Retention 

The students who were taught through CAI method outperformed the students 

taught through Traditional Lecture method on retention test (delayed post-test). The data 

analysis shows that CAI (experimental) group performed significantly better than the 

traditional lecture (Control) group on the retention test (See table 4.11). Therefore it was 

concluded that CAI method is better than the traditional lecture method in maintaining 

the retention of the students in physics at the secondary level. 

The analysis of gender difference in retention in two different methods of 

teaching shows that there was no significant difference of Male and Female taught 

through CAI method (See table 4.12) whereas there was a significant difference  between 

the Male and Female on the retention test in the traditional lecture method. The female 
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outperformed the male in the retention test (See table 4.22). This means that gender 

difference affected the retention in the traditional lecture method whereas no role of 

gender differences was seen in the CAI method. 

 

The result of analysis of location difference (rural and urban) on the retention test 

in two different methods of teaching shows that there was no significant difference of 

rural and urban students taught through CAI method (See table 4.13) .Also there was  no 

significant difference between the rural and urban students on the retention test taught 

through traditional lecture method. (See table 4.23). Therefore it was concluded that 

location of student plays no role in determining the retention of students in both the 

traditional lecture and CAI method. 

 

The analysis of the retention test score differences for students having different 

father income ( greater than 10000, and less than or equal to 10000) and different father 

educational levels (Graduate, under-graduate, and illiterate), shows that there were no 

significant differences in retention of experimental group taught with CAI method ( table 

4.14) whereas when these differences on retention test were analyzed in control group 

taught with traditional lecture method, there was a significant difference in retention of 

students having different father income ( table 4.24 ) and different father education level 

(table 4.28). This means that father income and educational level played no role in 

determining the retention in CAI method whereas in traditional method they played a 

role. 
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A conclusion regarding retention score of students on the basis of language 

differences (Urdu, Saraiki, and Pashto) shows that there was no significant difference in 

the groups taught through CAI method (See table 4.21). Whereas there was a significant 

difference in the groups in the retention test taught through traditional lecture method and 

this difference was found between Urdu and Pashto speaking students. (See table 4.33 

and table 4.34). Therefore it was concluded that language spoken at home played no role 

in determining the retention of students in CAI method and language spoken at home 

played a role in retention of student taught through traditional lecture method. 

The result of the analysis of the prediction of Retention score on the basis of 

demographic variables ( Gender, Location, Father income, Father education level, & 

Language at home) shows that in the control group the Gender was only significant 

predictor and in experimental group no demographic contributed in predicting the 

retention score of the students. (table 4.39,40 and table 4.45) 

 

     5.4 Discussion 

The present study was undertaken to determine the effects of CAI on the academic 

achievement, Interest and Retention of Students in two secondary schools in Dera Ismail 

Khan. This study looked into the difference of teaching methods for physics i.e. CAI and 

a traditional lecture method. The study attempted to see which of these two methods has a 

positive effect on the academic achievement, Interests and Retention of the Students at 

secondary school level in Pakistan. The study also investigated the differences of gender, 

location, father educational level, father income level, and language at home on academic 

achievement, interest and retention of students.  
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Numerous studies have been conducted on the effects of CAI on the academic 

achievement. The researchers compared the CAI with different other methods of 

teaching. The majority of the studies conducted across different grade levels and in 

different subject areas concluded that CAI method is better than the other traditional 

methods. However some studies disagree with the dominant effect of CAI over the other 

methods. 

The findings of the present study indicate that experimental group which was taught 

through CAI method performed significantly better than the control group which was 

taught through traditional lecture method on academic achievement. There is a great deal 

of evidence regarding the effectiveness of CAI in physics. The results of the present 

study are supported by  many studies which were conducted to check the effectiveness of 

CAI in physics such as (Altin (2002), Kara & Kahraman (2008), Kara (2008), Bayrak 

(2008) , Sotayo (2008) , Knezek (2008), Kocakaya (2010) , Azar & Sengulec (2011) , 

Bakac et al., (2011) , (Pondhe, 2011) , and Kayri et al., (2012) ). This means that the use 

of new technologies has affected the teaching and learning process in enhancing the 

academic achievement of students. There is   a positive effect of educational technology 

on learning, without any doubt (Mihalca & Miclea, 2003). 

The result of the present study of academic achievement also confirms the findings of 

several other studies and meta-analysis in different other subject areas and at different 

grade levels. Each of these studies used the different sample size, compared the CAI 

method with different other methods and techniques of teaching, and the duration of 

treatment remains different in these studies. The studies which confirm the findings of the  

present study are (Atkinson et al., (1976) , Kulik & Kulik (1991) , (Schittek et al., 2001) , 
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Kulik(2003) , ( Morgil, et al.,2004) , Ash (2004) , Akcay et al., (2006) , Hancer & 

Tuzemen (2008) , Kausar et al., (2008) , Nabah et al., (2009) , Yusuf (2010) , Tekbiyik & 

Riza (2010) , Fard & Nabifar, (2011) , Serin (2011) , Muraina et al., (2011) , (Jafarian, et 

al., 2012)) 

However few studies disagree with the results of the present study on academic 

achievement such as studies of Huxford (1999), and Spradlin (2009). The reason is that 

the direct comparison of the current study can’t be made with these studies for many 

reasons including the way CAI was implemented, the difference of teachers, wide variety 

of student ages, and the different sample sizes. 

The analysis of gender difference shows that there were gender differences within both 

CAI and Lecture groups. Female outperformed the male on academic achievement. Few 

studies have examined the gender differences. This current result is in conformity with 

Spradlin (2009). There may be different reasons for better performance of female but 

according to Bridgeman and Wendler (1991), it is possible that females engage in 

behaviors, such as attending class more regularly and doing more homework, which 

better prepared them for classroom learning than males. These results are in contradiction 

with the conclusion made by Ash (2004), Yusuf (2010) and Oche (2012), due to several 

factors such as subject differences, and different teachers for different groups. Also in the 

present study Location of students, father income and father educational level play no 

role in the CAI group whereas father's income and father education level play a role in 

determining the differences in academic achievement in the lecture method group. 

The second part of the discussion regarding the interest of two groups in two different 

methods of teaching shows that in the present study CAI group performed significantly 
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better than the lecture group on interest inventory. According to ( Khirwadkar & 

Pushpanadhan, 2005) the CAI is not only found effective to increase the academic 

achievement but also arouse student interest and make attitude positive towards the 

teaching and learning process. There are few studies on the interest in two methods of 

teaching which are discussed in chapter 2 on literature review. The results of the present 

study are supported by the studies in different subject areas and different grade levels 

such as (Achor et al., (2010), Saka (2011), Wang (2011), and (Wang et al., 2012)). The 

analysis of gender differences in interest in two different methods of teaching shows that 

these differences were significant on interest. Also in the present study location of 

students, father income and educational level played no role in determining the interest in 

CAI method whereas father's income and educational level played a role in traditional 

method. 

The third part of discussion regarding the retention in two different methods of teaching 

shows that in the present study CAI group performed significantly better than the lecture 

group on retention in physics. These results are in conformity with the previous studies in 

different subject areas including physics such as (Liner (1987), Altin (2002), Kadhiravan 

& Suresh (2003), Naidr (2004), Lou et al., (2006), Kara (2008), Chuthapisith et al., 

(2009), Akngin (2011)). Only one previous study conducted by Gaston (1988) shows that 

there was no significant difference between the retention of CAI and lecture method. The 

reason is that this Gaston (1988) study was conducted using BASIC language as CAI 

program which is a poor approach; also study sample was baccalaureate students which 

were adults and may affect the results. The analysis of gender difference in retention in 

two different methods of teaching shows that there was no significant difference of Male 
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and Female taught through CAI method which is in line with the results of (Anyamene et 

al, 2012) and Abdu-Raheem (2012). Also in the present study there were no role of 

location, father's income, father educational level and language at home in determining 

the retention in CAI method whereas in traditional method father income, father 

educational level and language at home played a role. 
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           5.5 Recommendations 

 

In the light of findings revealed and conclusions drawn, the following recommendations 

are hereby made by the researcher. 

           Recommendations for Government 

1. This research found that CAI method of teaching is better than the traditional one; 

hence the government should allocate a lot of money to develop the teachers’ 

professionalism.  

2. This research found that CAI method of teaching is better than the traditional one in 

enhancing the academic achievement, interest and retention of the students, therefore 

proper planning, inspection and support should be provided by the government for the 

successful utilization of computers for instructional purpose. Suitable software should 

be made available at the local levels that cover the contents in different subjects. 

3. As this research found that CAI method is better than traditional one, hence 

Government should establish a CAI cell that should be linked with the curriculum 

wing and textbook board and the contents of books at the secondary level should be 

revised in a way that CAI should be incorporated within the curriculum and their 

practical application should be ensured. 

            Recommendation for Future Researchers 

1. The present study was at the secondary level which found that CAI is a better method 

than traditional one; therefore other studies can be conducted at different other levels 

like primary, higher secondary and university level to see the effects of CAI.  
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2. The present study found that CAI method is better than traditional methods in the 

subject of physics therefore studies can be conducted in other science subjects such as 

chemistry and biology and in different other areas like mathematics and languages. 

3. In the present study the duration of treatment was one month, hence studies can be 

conducted by changing the duration of treatment 

4. The present study determined the effect of five demographic variables on the 

academic achievement, interest and retention in two secondary schools, hence study 

can be replicated in other schools and with other demographic variables 
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Appendices 

Appendix-A 

POST-TEST 
 

TOTAL MARKS: 43  TIME ALLOWED: 2.0 HOURS 
Part-A 
Demographic Information 
 

1. What is your School Name 
a. University Wensam College 
b. St. Helen’s High school 

2. What is your Gender 
a. Male 
b. Female 

3. What is your Location/Residence 
a. Rural 
b. Urban 

4. What is your Father Monthly income 
a. More than 10 Thousands 
b. Less than or equal to 10 thousand 

5. What is your father educational level 
a. Graduate 
b. Undergraduate 
c. Illiterate 

6. What is your Language Spoken at Home 
a. Urdu 
b. Saraiki 
c. Pashto 

 
 
 
Part-B 

 
ATTEMPT ALL QUESTIONS. THE ENTIRE FOUR PARTS ARE COMPULSORY. 

    ALL QUESTIONS CARRY EQUAL MARKS. 

 
PART-1: DRILL AND PRACTICE 

Tick mark (√) the choice which is most suitable in the given choices 

1. The unit of length is -----------------------  
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 a) Meter   b) Kilo gram c) seconds d) mole 

2. The unit of mass is -------------------------- 

a) Meter   b) Kilogram c) seconds d) candela 

3. The unit of intensity of light is ------------ 

a) Meter   b) gram c) seconds d) candela 

4. The unit of time is ------------- 

a) Second   b) gram c) Meter d) mole 

5. The unit of temperature is ----------------- 

a) Meter   b) Kilo gram c) seconds d) Kelvin 

6. The unit of speed is ------------------------ 

a) Meter   b) Meter/Sec    c) seconds d) velocity 

7. 1000 meter is equal to --------------------- 

a) 1 KM   b) 10 Foot c) 1 Hour d) 2 Miles 

8)  1 Gram = -------- 

a) 1 Kg   b) 10 9 gram              c) 10 3  gram           d) 106   gram 

9. SI means ------------------ 

a)  System unit   b) System International   c) seconds    d) Silicon 

10. Unit of Force is ----------- 

a) Meter   b) Newton c) Pascal d) Miles 

11. Density = ----------------- 

a) Mass/Volume   b) Mass/ temp c) Volume X Mass   d) Mass 

12. Number of significant digits in 764.738 is  

a) 3   b) 7   c) 4   d) 6 

13. Number of significant digits in 0.000456 is  

a) 3   b) 7   c) 4   d) 6 

14. Number of significant digits in 0.00572.0000 is  

a) 3   b) 7   c) 4   d) 6 
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PART-2: PROBLEM SOLVING 

Solve the Following problems and Tick mark (√   ) the suitable answer in the given choices. 

Q1. The initial velocity of a truck is 20 m/s. After 10 seconds its velocity becomes 36m/s. If the 

acceleration is constant find its value. 

a) 2.7m/s2         b) 2.7m/s     c) 5m/ s2         d)   1.6 m/ sec2 

 

Q2. A cyclist starts from rest and moving with uniform acceleration of 2 m/s2 on a straight road 

After 10 seconds find the distance covered by the cyclist. 

a)  100m         b) 0.5m/s2     c) 20 m/ s2         d)   5 m 

 

Q3.A motor car attains the velocity of 72km/h in 10 seconds. If the car has a uniform 

acceleration of 1m/s2 then find its initial velocity. 

a) 1 m/s2         b) 183m/s     c)10 m/s         d)   18 m/s 

 

Q4. A train starts from rest and in a 15 seconds attains the velocity of 30m/s, find acceleration of 

the train. 

a) 100m          b) 2m/s2     c) 29.6 m/s         d)   2.5 m/sec2 

 

Q5. An athlete covers the distance of 4400 meter in 44 seconds. Find the average speed of the 

athlete. 

a) 3m/s          b) 100m/s2     c) 100m/ s         d)   9.1 m/sec 

 

PART-3: DIALOGUE (TUTORIAL) 

Tick mark (√) the choice which is most suitable in the given choices 

1. When water is mixed with oil and honey which liquid will be at the top of mixture? 

a)  Water  b) Oil  c) Honey  d) none 

2. When volume is increased then density is ------------- 

a) Increased  b) same  c) decreased  d) none of these   

3. Density of irregular shape is measured in ---------- 

a) cm 3   b) Kg   c) ml   d) ml 3 
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4. Density of regular shape is measured in ---------- 

a) cm 3   b) Kg   c) ml   d) ml 3 

5. Vector are added by ---------- 

a) Math addition   b) head to tail rule  c) sum   d) None of these    

6. Vector A is 5cm towards east and vector B is 5cm west, resultant will be ---- 

b) 5cm   b)  25cm   c)  0 cm    d) 10 cm    

7. The magnitude of vector 5A is 25 cm; length of A will be ---- 

c) 2cm      b)  25cm     c)  5 cm    d)  5 m 

8. Cos30 = ------- 

d) 0.5       b) 1          c) 0.577          d) 0.866 

9. Sin60 = ------- 

e) 0.5       b) 1          c) 0.577          d) infinity 

10. Tan90 = ------- 

f) 0.5       b) 1          c) 0.577          d) 0.866 

11. Cos 0 = ------- 

g) 0.5       b) 1          c) 0.577          d) 0.866 

12. Sin 90 = ----- 

a. 0          b)  1          c) 0.866             d) infinity 

13. Tan 0  =  ------ 

a. 0          b)  1          c) 0.866             d) infinity 

14.  Tanᶿ  =  ------ 

a. sinᶿ/cosᶿ          b) cosᶿ/sinᶿ        c)  per/hyp         d) base/perp 

 

PART-4: DISCOVERY LEARNING 

Tick mark ( √ ) the choice which is most suitable in the given choices 

 

1. A scientist other than Newton who also contributed in first law of motion was named 

as ---- 

a) Galileo  b) Pascal    c) Einstein      d) Bu Ali Sina 

2. In the first law when we roll the ball on ground then it stops after some time, there are 

how many forces acting on it. 
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a)  3          b)  2     c)   5      d)  no force 

3. When a bus stops suddenly we move forward due to ---- 

a) Third law  b)  first law    c) second law      d) No law 

4. According to 2nd law of motion m = ------ 

a) Fa    b) ma     c) F/a      d) None of these 

5. In second law of motion when mass is increased acceleration is --- 

a) increased    b) no change     c) decreased      d) None of these 

6. In second law of motion when force is increased acceleration is --- 

a) increased    b) no change     c) decreased      d) None of these 

7. When a same force is applied in heavy and light balls which ball will move faster. 

a) light    b) heavy     c) both equally      d) None of these 

8. First law of motion is also called law of ------- 

a) inertia   b) rest     c)  speed      d) none of these 

9. Second law of motion is also called law of ------- 

a) inertia   b) rest     c)  speed      d) none of these 

10.  Helicopter flight is the example of ------------ 

a) Inertia   b)Newton’s 1st law    c)  2nd law      d)  3rd law 
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Appendix-B 

INTEREST INVENTORY 
 

SCHOOL:  ____________________________ GROUP: ___________________ 

STUDENT ROLLS NO: _________ STUDENT NAME: ____________________ 

Dear Students.  
Read the following statements carefully and tick mark (√) on the choice against the each 
statement which is most suitable to you. The numbers in the choices represent the following. 
Strongly Agree = 5 
Agree   = 4 
Undecided  = 3 
Disagree  = 2 
Strongly Disagree = 1 
S.NO ITEM 5   4   3   2   1  

1 The method of teaching was interesting      
2 I become motivated through the teaching of my teacher      
3 I had an eye contact throughout the teaching      
4 I enjoyed the teaching of teacher      
5 I was hooked in the teaching and learning process      
6 The contents were managed effectively      
7 This method satisfies felt need      
8 There was a noise in the classroom       
9 I remained busy in the learning throughout the class      
10 I like to participate in the activities of this type      
11 I favor this type of teaching for every subject      
12 I observed teaching activities very much in the class      
13 The time of class passed easily      
14 I hate this type of learning      
15 I was sleeping in the class during lesson      
16 I enjoyed  reading in the class      
17 I enjoyed  listening in the class      
18 I enjoyed  writing in the class      
19 I like the school having this type of teaching      
20 I prefer this type of teaching in physics      
21 I will never go in this type of learning      
22 I  arrive before time for this period      
23 I followed the teacher carefully during teaching      
24 I looked at the blackboard/presentation carefully      
25 The teaching was very exiting      
26 Method of teaching was very gripping      
27 I remain attentive during the  learning      



 
 

234 
 

28 The atmosphere of the class was very relaxed      
29 There was an interactive environment      
30 The overall teaching process was interesting      
31 The teacher had confidence in teaching      
32 The teacher interacted with students very well      
33 The lesson was well planned      
34 The method of teaching was innovative      
35 The teacher used the A.V aids very well      
36 Material presented was very interesting      
37 The teaching method was very effective      
38 Seating in the classroom was flexible      
39 Questions of the students  were answered satisfactory      
40 I was looking here and there in the class      
41 The contents were well organized       
42 The course contents were explained very well      
43 The method of teaching was very simple      
44 The method of teaching was very confusing      
45 Concepts were made clear      
46 The subject was very interesting       
47 My level of understanding rise up through teaching      
48 The teaching was objective oriented      
49 Through this method I get the thorough understanding      
50 This method made my ideas clear      
51 This method give the chances of thinking      
52 There was a democratic discipline      
53 In this method things were explained clearly      
54 Through this method I remember very well      
55 I learn through this method up to my capacity      
56 This method presents concrete things      
57 This method was very helpful to me      
58 this method  creates suspense      
59 Room was well ventilated      
60 I became bore in the class      
61 Classroom was well managed      
62 I am more interested because of use of five senses      
63 This was a logical method      
64 This method was interesting due to having step by step      
65 I was in trouble by this method      
66 There was an individualized teaching      
67 Teacher was authoritarian      
68 Home wok was assigned      
69 Home work was checked      
70 This method was full of humor      
71 Feedback was provided      
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Appendix-C 

Experimental Group Marks on pre-test, Post-test, Interest inventory and Retention-test. 

SNO Name Pre-test Post-test 
Interest 
Inventor

y 

Retention
-test 

1  Wajidullah 23 19 4.95775 16 

2 Sajadullah  21 27 4.80282 25 

3 Owais Ahmad  21 25 3.97183 15 

4  Muhammad fawad 21 25 4.78873 31 

5  Hamza Salahuddin 20 21 3.95775 22 

6  Aamir Khan 20 26 4.05634 26 

7  Moazam 20 32 4.32394 27 

8  Naeemullah 20 25 4.39437 25 

9  Qazi Rizwan 20 21 4.77465 33 

10  Muhammad Arshad 19 14 4.42254 25 

11  Ahmad Yar 19 32 5.0 28 

12  Wahab Shah 19 24 4.70423 19 

13  Zainllah 19 25 4.77465 25 

14  Muhammad Talha 19 31 4.08451 24 

15  Haroon Hanif 19 26 4.76056 32 

16  Khuram Shahzad 19 22 4.92958 23 

17  Muhammad Naveed 18 21 4.67606 19 

18  Hamza Noor 18 33 3.95775 22 

19  Muhammad Rizwan 18 38 3.87324 32 

20  Anwar Wahab 18 33 4.78873 28 

21  Arif Sattar 18 31 5 24 

22  Abid Ali 16 28 4.50704 25 

23  Shahzeb Khan 16 15 4.98592 8 

24  Farooq Khan 16 39 4.50704 33 

25  Muhammad Arshad 16 29 4.3662 29 

26  Muhammad Uzair 15 21 4.67606 18 

27  Muhammad Farhan 14 16 4.22535 15 

28  Irshadullah 14 21 5.0 21 

29  Aamir Khan 14 26 3.61972 28 
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30  Siraj Ahmad 14 21 3.87324 18 

31  Muhammad Waseem 14 22 3.14085 22 

32  Munawar Abbas 14 20 4.42254 18 

33  Muhammad Zohaib 14 29 4.11268 29 

34  Laiba Zainab 23 29 4.05634 28 

35  Muntaha 23 30 4.67606 19 

36  Kainat Burki 23 31 3.29577 25 

37  Shanza 23 20 4.88732 20 

38  Ayesha Bilal 22 40 4.66197 37 

39  Sana 22 31 4.74648 26 

40  Nadia Raheem 22 42 3.21127 39 

41  Laiba Khan 22 23 3.78873 22 

42  Saba 22 35 4.64789 19 

43  Ayesha 22 23 4.94366 22 

44 Sarwat  22 18 4 16 

45  Tuba Tahir 21 37 4.71831 25 

46  Laiba Zahra 21 18 4.42254 16 

47  Munib 21 32 4.61972 14 

48  Yusra Khan 21 16 4.07042 14 

49  Tuba 21 17 4.69014 16 

50  Bakhtawar 21 39 4.6338 38 

51  Laiba Marwat 20 32 4.84507 30 

52  Bushra Sajjad 20 32 3.73239 35 

53  Anzalna Noor 20 30 4.77465 32 

54  Woushma Rameen 20 36 4.11268 16 

55 Lubna Rehman  20 35 5 27 

56  Bushra 20 35 3.3662 32 

57  Kainat Gul 20 36 4.46479 26 

58  Jaweria Qamar 20 42 4.91549 23 

59  Noor ul Huda 20 36 2.64789 30 

60  Maha Sajjal 19 28 3.05634 32 

61  Usra Mahmmod 19 37 3.04225 34 

62  Aqsa Latif 19 37 3.90141 36 

63  Maleeha Majeed 18 34 2.85915 37 

64  Nabeela 18 37 1.52113 30 

65 Liza Khan  18 37 3.8169 35 
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66  Syeda Eiman Rubab 18 27 4.64789 25 

67  Ayesha Shah 17 36 4.29577 36 

68  Shazia Yousaf 17 28 3.64789 34 

69  Noor 17 14 4.92958 12 

70  Ayesha Khan 15 15 4.64789 13 

71  Huma Khan 15 28 3.09859 27 

72  Misha 14 32 3.66197 32 

73  Zainab 14 31 4.88732 30 
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Appendix-D 

 

Control Group Marks on pre-test, Post-test, Interest inventory and Retention-test. 

SNO Name Pre-test 
Post-
test 

Interest 
Inventory 

Retention-
test 

1 Moezuddin  22 25 3.04225 24 
2  Muhammad Owais 21 21 3.90141 20 
3  Abdur Rehman 21 29 3.95775 25 
4  Hamad Sikandar 21 22 3.84507 22 
5  Kamran 21 16 4.04225 16 
6  Mehran Khan 21 28 3.49296 20 
7  Fawad Ali 21 21 4.07042 26 
8  Muhammad Jalil 20 16 3.78873 17 
9  Muhammad Noman Rahim 20 13 3.78873 13 
10  Muhammad Kashif 20 17 3.78873 17 
11 Abdul Qadir 19 14 3.80282 25 
12 Aamir Raza 19 27 4.39437 19 
13  Kamran Iqbal 19 13 3.05634 16 
14  Muhammad Shahid 18 20 3.76056 15 
15  Salik Saeed 18 8 3.40845 22 
16  Muhammad Noman 18 13 4.33803 13 
17  Abdul Wajid 18 33 4.15493 20 
18  Hanif Amin 18 16 3.92958 11 
19  Jarrar Akbar 17 19 4 19 
20  Rashid Abbas 17 12 4 11 
21  Muhammad Imran 17 15 3.97183 15 
22  Mehmood 17 16 3.6338 15 
23 Muhammad Afnan  17 20 3.69014 12 
24  Ali Haider 16 23 2.59155 12 
25  Abu Bakkar 16 7 4.19718 17 
26 Muhammad Idrees  16 18 3.5493 16 
27  Israr Khan 16 22 2.60563 12 
28  Moizuddin 15 9 2.88732 9 
29 Mairajjudin 15 19 3.4507 11 
30  Qaiser 15 16 4.42254 9 
31  Muhammad Tariq 13 21 4.21127 16 
32  Zainullah 13 12 3.94366 16 
33  Ummar farooq 12 9 2.67606 16 
34  Saira Khan 24 22 3.28169 22 
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35  Shazia Amber 24 29 3.12676 25 
36  Nabeela 23 20 3.77465 20 
37  Tehzib bibi 23 31 2.28169 30 
38  Laila 23 19 3.26761 19 
39  Kiran 22 26 2.28169 25 
40  Khansa 22 36 2.21127 32 
41  Rubab 22 28 2.85915 20 
42  Ruqia Bibi 22 25 2.46479 20 
43  Qubra 22 30 2.53521 30 
44  Afshan 21 35 2.49296 31 
45  Naila 21 23 2.77465 22 
46  Bilqees Bibi 21 24 2.25352 24 
47  Rubab Tabassum 21 16 3.49296 30 
48  Aqsa Batool 21 21 3.01408 20 
49  Zianab Bibi 21 25 2.8169 25 
50  Rabia Tabassum 21 24 2.21127 24 
51  Adeela Iqbal 21 28 2.57746 20 
52  Maleeha Chaudhry 21 24 4.23944 25 
53  Anila Khan 20 19 3.52113 24 
54  Baila Samad 20 15 2.92958 15 
55  Aqsa Batool 20 35 3.30986 25 
56  Sajjida Batool 19 16 2.73239 19 
57  Saima Kausar 19 26 3.94366 21 
58  Munira sajjad 19 24 4.22535 11 
59  Afsheen Rasheed 19 24 3.29577 16 
60  Rubina Khan 19 21 3.04225 21 
61  Rani 18 25 1.77465 20 
62  Fatima Bibi 18 22 2.70423 21 
63  Atika Noreen 18 13 3.56338 13 
64  Nadia Khan 18 31 3.29577 23 
65  Nosheen 17 3 5.0 2 
66  Shahida 17 17 2.42254 7 
67  Nargis Marwat 17 13 3.69014 11 
68  Shaista Jabeen 17 21 3.28169 13 
69  Fizza Rani 17 20 3.46479 13 
70  Fehmida Marwat 17 28 2.70423 18 
71  Bushra Khan 16 22 2.32394 17 
72  Nadia Kiran 16 19 2.3662 23 
73  Asia bibi 15 18  1.929577  26 
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Appendix-E 

 

Male Experimental Group Marks on pre-test, Post-test, Interest inventory and Retention-
test. 

SNO Name 
Pre-
test 

Post-
test 

Interest 
Inventory

Retention-
test 

1  Wajidullah 23 19 4.95775 16 

2 Sajadullah  21 27 4.80282 25 

3 Owais Ahmad  21 25 3.97183 15 

4  Muhammad fawad 21 25 4.78873 31 

5  Hamza Salahuddin 20 21 3.95775 22 

6  Aamir Khan 20 26 4.05634 26 

7  Moazam 20 32 4.32394 27 

8  Naeemullah 20 25 4.39437 25 

9  Qazi Rizwan 20 21 4.77465 33 

10  Muhammad Arshad 19 14 4.42254 25 

11  Ahmad Yar 19 32 5.0 28 

12  Wahab Shah 19 24 4.70423 19 

13  Zainllah 19 25 4.77465 25 

14  Muhammad Talha 19 31 4.08451 24 

15  Haroon Hanif 19 26 4.76056 32 

16  Khuram Shahzad 19 22 4.92958 23 

17  Muhammad Naveed 18 21 4.67606 19 

18  Hamza Noor 18 33 3.95775 22 

19  Muhammad Rizwan 18 38 3.87324 32 

20  Anwar Wahab 18 33 4.78873 28 

21  Arif Sattar 18 31 5 24 

22  Abid Ali 16 28 4.50704 25 

23  Shahzeb Khan 16 15 4.98592 8 

24  Farooq Khan 16 39 4.50704 33 

25  Muhammad Arshad 16 29 4.3662 29 

26  Muhammad Uzair 15 21 4.67606 18 

27  Muhammad Farhan 14 16 4.22535 15 

28  Irshadullah 14 21 5.0 21 

29  Aamir Khan 14 26 3.61972 28 
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30  Siraj Ahmad 14 21 3.87324 18 

31  Muhammad Waseem 14 22 3.14085 22 

32  Munawar Abbas 14 20 4.42254 18 

33  Muhammad Zohaib 14 29 4.11268 29 
 

Appendix-F 

 

Female Experimental Group Marks on pre-test, Post-test, Interest inventory and 
Retention-test. 

SNO Name 
Pre-
test 

Post-
test 

Interest 
Inventory

Retention-
test 

1  Laiba Zainab 23 29 4.05634 28 

2  Muntaha 23 30 4.67606 19 

3  Kainat Burki 23 31 3.29577 25 

4  Shanza 23 20 4.88732 20 

5  Ayesha Bilal 22 40 4.66197 37 

6  Sana 22 31 4.74648 26 

7  Nadia Raheem 22 42 3.21127 39 

8  Laiba Khan 22 23 3.78873 22 

9  Saba 22 35 4.64789 19 

10  Ayesha 22 23 4.94366 22 

11 Sarwat  22 18 4 16 

12  Tuba Tahir 21 37 4.71831 25 

13  Laiba Zahra 21 18 4.42254 16 

14  Munib 21 32 4.61972 14 

15  Yusra Khan 21 16 4.07042 14 

16  Tuba 21 17 4.69014 16 

17  Bakhtawar 21 39 4.6338 38 

18  Laiba Marwat 20 32 4.84507 30 

19  Bushra Sajjad 20 32 3.73239 35 

20  Anzalna Noor 20 30 4.77465 32 

21  Woushma Rameen 20 36 4.11268 16 

22 Lubna Rehman  20 35 5 27 

23  Bushra 20 35 3.3662 32 

24  Kainat Gul 20 36 4.46479 26 
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25  Jaweria Qamar 20 42 4.91549 23 

26  Noor ul Huda 20 36 2.64789 30 

27  Maha Sajjal 19 28 3.05634 32 

28  Usra Mahmmod 19 37 3.04225 34 

29  Aqsa Latif 19 37 3.90141 36 

30  Maleeha Majeed 18 34 2.85915 37 

31  Nabeela 18 37 1.52113 30 

32 Liza Khan  18 37 3.8169 35 

33  Syeda Eiman Rubab 18 27 4.64789 25 

34  Ayesha Shah 17 36 4.29577 36 

35  Shazia Yousaf 17 28 3.64789 34 

36  Noor 17 14 4.92958 12 

37  Ayesha Khan 15 15 4.64789 13 

38  Huma Khan 15 28 3.09859 27 

39  Misha 14 32 3.66197 32 

40  Zainab 14 31 4.88732 30 
 

 

Appendix-G 

Male Control Group Marks on pre-test, Post-test, Interest inventory and Retention-test. 

SNO Name 
Pre-
test 

Post-
test 

Interest 
Inventory

Retention-
test 

1 Moezuddin  22 25 3.04225 24 

2  Muhammad Owais 21 21 3.90141 20 

3  Abdur Rehman 21 29 3.95775 25 

4  Hamad Sikandar 21 22 3.84507 22 

5  Kamran 21 16 4.04225 16 

6  Mehran Khan 21 28 3.49296 20 

7  Fawad Ali 21 21 4.07042 26 

8  Muhammad Jalil 20 16 3.78873 17 

9 
 Muhammad Noman 
Rahim 

20 13 3.78873 13 

10  Muhammad Kashif 20 17 3.78873 17 

11 Abdul Qadir 19 14 3.80282 25 

12 Aamir Raza 19 27 4.39437 19 
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13  Kamran Iqbal 19 13 3.05634 16 

14  Muhammad Shahid 18 20 3.76056 15 

15  Salik Saeed 18 8 3.40845 22 

16  Muhammad Noman 18 13 4.33803 13 

17  Abdul Wajid 18 33 4.15493 20 

18  Hanif Amin 18 16 3.92958 11 

19  Jarrar Akbar 17 19 4 19 

20  Rashid Abbas 17 12 4 11 

21  Muhammad Imran 17 15 3.97183 15 

22  Mehmood 17 16 3.6338 15 

23 Muhammad Afnan  17 20 3.69014 12 

24  Ali Haider 16 23 2.59155 12 

25  Abu Bakkar 16 7 4.19718 17 

26 Muhammad Idrees  16 18 3.5493 16 

27  Israr Khan 16 22 2.60563 12 

28  Moizuddin 15 9 2.88732 9 

29 Mairajjudin 15 19 3.4507 11 

30  Qaiser 15 16 4.42254 9 

31  Muhammad Tariq 13 21 4.21127 16 

32  Zainullah 13 12 3.94366 16 

33  Ummar farooq 12 9 2.67606 16 
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Appendix-H 

 

Female Control Group Marks on pre-test, Post-test, Interest inventory and Retention-test. 

SNO Name 
Pre-
test 

Post-
test 

Interest 
Inventory

Retention-
test 

1  Saira Khan 24 22 3.28169 22 

2  Shazia Amber 24 29 3.12676 25 

3  Nabeela 23 20 3.77465 20 

4  Tehzib bibi 23 31 2.28169 30 

5  Laila 23 19 3.26761 19 

6  Kiran 22 26 2.28169 25 

7  Khansa 22 36 2.21127 32 

8  Rubab 22 28 2.85915 20 

9  Ruqia Bibi 22 25 2.46479 20 

10  Qubra 22 30 2.53521 30 

11  Afshan 21 35 2.49296 31 

12  Naila 21 23 2.77465 22 

13  Bilqees Bibi 21 24 2.25352 24 

14  Rubab Tabassum 21 16 3.49296 30 

15  Aqsa Batool 21 21 3.01408 20 

16  Zianab Bibi 21 25 2.8169 25 

17  Rabia Tabassum 21 24 2.21127 24 

18  Adeela Iqbal 21 28 2.57746 20 

19  Maleeha Chaudhry 21 24 4.23944 25 

20  Anila Khan 20 19 3.52113 24 

21  Baila Samad 20 15 2.92958 15 

22  Aqsa Batool 20 35 3.30986 25 

23  Sajjida Batool 19 16 2.73239 19 

24  Saima Kausar 19 26 3.94366 21 

25  Munira sajjad 19 24 4.22535 11 

26  Afsheen Rasheed 19 24 3.29577 16 

27  Rubina Khan 19 21 3.04225 21 

28  Rani 18 25 1.77465 20 
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29  Fatima Bibi 18 22 2.70423 21 

30  Atika Noreen 18 13 3.56338 13 

31  Nadia Khan 18 31 3.29577 23 

32  Nosheen 17 3 5.0 2 

33  Shahida 17 17 2.42254 7 

34  Nargis Marwat 17 13 3.69014 11 

35  Shaista Jabeen 17 21 3.28169 13 

36  Fizza Rani 17 20 3.46479 13 

37  Fehmida Marwat 17 28 2.70423 18 

38  Bushra Khan 16 22 2.32394 17 

39  Nadia Kiran 16 19 2.3662 23 

40  Asia bibi 15 18 1.92958 26 
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Appendix-I 

List of Experts for the Reliability of Tests and Interest Inventory 

Name of Expert Post Department/Institute 
Dr. Umar Ali Khan Dean /Director Institute of Education & Research  

 Gomal University 
Dr Muhammad Shah Professor IER 
Dr Asif Jamil Professor IER 
Dr Muhammad Abdullah Professor Arabic Islamiat & Research 
Dr Bakhtiar Khan Professor MBA 
Dr Abdul Haleem Shah Professor Biological Sciences 
Dr Abdur Rasheed Professor IT 
Dr Allah Nawaz Khan Asstt: Professor MPA 
Dr Mushtaq-ur-Rehman Asstt:Professor English 
Dr Muhammad Sadiq Asstt:professor Agriculture 
Dr Fazal Illahi Asstt:Professor AIR 
Dr Naheed Begum Associate Professor AIR 
Dr Izhar-ul-Haq Associate Professor AIR 
Dr Muhammad Aslam Associate Professor Mass Communication 
Dr Sher Kamal Asstt:Professor MBA 
Hamidullah Khan Asstt:Professor Statistics 
Dr Iqbal Zeb Asstt:Professor Agriculture 
Shehla Sheikh Lecturer IER 
Zaffar Abbas Asstt:professor Commerce  
Rafiqullah Khan Asstt:Professor IER 
Muhammad Zubair Asstt:Professor ICIT 
Qamar Aafaq Asstt:Professor MPA 
Saba Shaukat Lecturer Economics 
Summaya Lecturer Economics 
Mian Gul Khan Lecturer Commerce 
Imran Qureshi Lecturer Commerce 
Fehmida Bibi Lecturer IER 
Bushra Salahuddin Lecturer IER 
Dr Rahmatullah Shah Lecturer IER 
Zeshan Qasim Lecturer Mass Communication 
Muhammad Suleman Lecturer Economics 
Sher Zaman Lecturer Commerce 
Inamullah Lecturer Commerce 
Abdul waheed Qasuria Lecturer Commerce 
Najaf Ali Shah Lecturer MBA 
Dr Abdur Rehman Professor IER 
Najamul Hassan Asstt:Professor Physics 
Adil Shah Asstt:Professor Physics 
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Appendix-J 

List of Experts (Science Teachers) for the Reliability and Validity of Pre-Test and Post-test 

Name of  
Teacher/Professor 

Post Department/School 

Abdur-Rehman Science Teacher GHS No1, DIKhan 
Ehsan Ahmad ST -- 
Javed Iqbal ST -- 
Qaiser Khan ST -- 
Shahid Nawaz ST -- 
Najeebulah ST GHSS NO 3,DIKhan 
Hizbullah ST -- 
Abdul Wahab ST -- 
Mazhar Munir ST GHSS NO 4,DIKhan 
Zafrullah ST -- 
Muhammad Yaqub ST Kachi paind Khan,DIkhan 
Shaukat Mahmood ST -- 
Muhammad Siddique ST GHS Hajimora DIkhan 
Muhammad Farooq ST GHS Malana DIKhan 
Sajjadullah ST GHS Behari Colony, DIkhan 
Ehsanullah ST GHS Jatta, DIKhan 
Muhammad Raees ST GHS Khuti DIKhan 
Qaiser Khan ST GHS Naivela DIKhan 
Abdus Sattar ST GHS Lunda Shareef 
Abdul Ahad ST GHS prova DIKhan 
Tauqeer Shah ST Lang Kher Shah 
Fidaullah ST GHS Kotla Saidan 
Fakhar Abbas ST -- 
Rizwan Haider  ST -- 
Muhammad Fiaz ST -- 
Allah Nawaz ST GHS Darabin DIkhan 
Mutahir Qureshi ST GHS Muryali 
Adil Hussain Shah Asstt professor Government College DIKhan 
Najam Hussain  -- -- 
Qayyum Nawaz -- -- 
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Appendix-K 
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Appendix-L 
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Appendix-M 
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Appendix-N 
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          Appendix-O 
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  Appendix-P 

Abbreviations and Terminologies 

 

AA: Academic Achievement 

 Academic achievement: Academic performance of students at school. It is the 

individual’s level of academic success (Peter, 2008) 

AI: Artificial Intelligence 

AI: Artificial Intelligence 

ALU: Arithmetic Logic Unit 

ANOVA: Analysis of Variance 

BASIC: Beginners All Purpose Symbolic Instruction Code 

BISE Examination: Board of Intermediate and Secondary Education examination. This 

 is a standard examination conducted by the Board for 9th and 10th Grade students and 

 also for 11th and 12th Grade students.  

CAI method: Method of teaching using CAI, involving computer programs, 

multimedia, tutorials, drill and practice, problem solving, slides and CD’s, 

 CAI: Computer Assisted Instructions 

CCC: Computer Curricula Corporation 

CD: Compact Disk, material on which data is recoded and read from. 

CG: Control Group 

CMI: Computer Managed Instruction 

CML: Computer Managed Learning 

CML: Computer Managed Learning 

Computer Language: Basic, COBOL, FORTRAN, C/C++, Pascal etc. 

Computer packages: MS-Excel, MS-word, PowerPoint, SPSS etc. 
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Computer program: Well-designed sequence of instructions in some computer 

language to solve a problem. 

CU: Control Unit 

Ed: Edition 

EDVAC: Electronic Discrete Variable Automatic Computer 

Effect: The power to produce an outcome or achieve a result; influence 

EG: Experimental Group 

ENIAC: Electronic Numerical Integrator and Computer 

IBM: International Business Machine 

ICT’s: Information Communication Technologies 

II: Interest Inventory 

Interest Inventory: Series of statement to assess the interest (Thorndike, 1977, p.395) 

Interest: tendencies to seek out and participate in certain activities (Thorndike, 1977) 

ISTE: International Society for Technology in Education 

IT: Information technology 

LOGO: Logistic Operations 

n.d: no date 

PC: personal Computer 

PI: programmed instruction 

 Retention: The act of retaining. The act or power of remembering things 

 Secondary Schools: a school for students intermediate between elementary school 

 and college; usually grades 9 to 10. 

SPSS: Statistical Package for the Social Sciences 

S-R theory: Stimulus Response Theory  
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Traditional Method: Method of instruction in which teacher delivers the lecture or 

presents the bookish material through chalk-board. 

VDU: Visual Display Unit 


