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PREFACE 
Learning today means teaching today's students according to their individual aptitude. It 

demands educators to understand and embrace information and communications technologies in 
education to create better learning environment for students. In classroom teaching,   the use of 
technology is becoming more apparent these days. Therefore, research studies focusing on this area are 
of major concern. There is need to redefine the goals of education in order to expand the range of 
measures in student's achievement all in order to meet the new demands of present scenario. 

 . "To be productive contributors to society in our  21st century, you need to be able to quickly 
learn the core content of the field of knowledge while also mastering a broad portfolio  of essentials in 
learning, innovation, technology and career skills needed for work and life" (Trilling &  del,  2009, P 
16). Teachers need to prepare students for the jobs that have not yet been created, for the new product 
that have not yet been invented and for the new skills to build towards creativity and  innovation.     

 In order to meet the National Education Goals for all students, Mastery learning is one of the 
best reform attempts in the current  educational reform movement. 

 Mastery learning, being  an instructional strategy, is  based on the principle that every student  
can learn a set of reasonable objectives with appropriate instruction and sufficient time to learn. This 
strategy is about putting the techniques of tutoring and individualized instruction into a group learning 
situation and bringing the learning strategies of successful students to all the students of a given group. 
It creats an environment in a class, where students are helped to earn positive evaluation and to 
experience success by demonstrating competent academic performance, including mastery of the 
educational tasks. The present research is a humble attempt to investigate.    

The book is devided in six chapters:  
Chapter 1  Deals with introduction of the problem, description of the variables.  

Chapter II  Deals with the review of the related literature objectives and hypothesis. 

Chapter III  Focuses around the description of the tools, their development procedure and 
validation.  

Chapter IV  Deals with methods and study i.e. the tools, sample, design and procedure of the study.  

Chapter V  Presents analysis and interpretation of data, summary and discussion of results.  

Chapter VI  Includes summary of the findings, implications of the research findings and suggestions 
for further research.  
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INTRODUCTION 
In the twenty- first century, expectations for schooling have grown. Schools are expected to meet world-class 
standards, create model citizens and meet calls for public accountability. Achieving these national goals will 
require that all schools provide stimulating, substantively rigorous opportunities for all students to learn and 
achieve higher. It is with quality teaching in mind that we need to review and attempt to consolidate 
empirical support for effective teaching principles from diverse theories (behavior, cognitive, social learning, 
etc.). Educational technology can provide the spark for prompting educators to envision new ways of 
teaching and  creating the kinds of schools needed now. Potentially the most effective device for presenting 
an instructional program is the computer.  

Effective teaching and effective  student  learning  have always been a central focus  of current educational  
reform movements. There have been a series of reform attempts through vocational  education, introduction  
of computer  education, banning of corporal  punishment and introduction of grading system etc. More 
recently, we have heard about a framework for meeting  the national  educational  goals for all students. Both 
behavioristic and cognitive theories have much to contribute in this term of effective teaching and learning. 
Researches from both approaches have substantial empirical   support.  

Among these attempts, Mastery learning has proved to be a powerful strategy in classrooms that may yield 
higher learning  outcomes in all the three domains: cognitive,  affective and psycho- motor. Mastery learning 
is fit for both individual  and group study, provided that realistic standards be developed, as Bloom 
suggested. His model, using group instructional techniques, varies both instruction and time to meet 
individual needs.  

It has been said that ninety percent of a learning population can master a subject when mastery learning 
methods are implemented. We can develop effective mastery learning methods when we determine how the 
learning and teaching process relate to individual differences among learners. Mastery learning rests on 
"Take your time", that is, take the time you need to learn something well. Time to learn must be adjusted to 
fit aptitude. No student is to proceed to new material until basic prerequisite material is mastered. Bloom, 
Block, and Carroll believe that mastery learning can be handled in a normal classroom. 

Bloom suggests a pre-test and review at the beginning of a semester, of the essential basic facts, skills, 
concepts that are necessary to later success, and at the end of an instructional unit - every two weeks - a test 
to find out what has been learned and not been learned may work well, and next remediation, whatever, by 
reteaching in order to foster or ensure excellence, at best, after a diagnostic tests.For it helps to know exactly 
what to do to correct non-mastered points of difficulty. In such ways every student may end up with an "A" 
if they master the material.    

Using his methods, the average student of Bloom's mastery class passed at the ninety-fifth percentile of 
traditionally-taught classes. If this process is repeated every two or three weeks, the differences between 
those who follow mastery learning versus those who get conventional instruction become striking:  

Mastery learning 85% in top 10% vs. 45% in conventional.  

Time on task: For mastery learning 85%. For conventional instruction: 45%. 

BLOOM believed that not only was the environment important, but also that it was possible to arrange 
systematically the ways in which learning could be promoted, (Elliot Eisner). In other words, educational 
technology plays an important role in our classrooms. 

EDUCATIONAL TECHNOLOGY 
In a country  teeming  with  million  of children  in the  classroom  and an overwhelming mass of  illiterates  
roaming  aimless outside  the school’s four walls, any promise to obviate illiteracy and to build a knowledge-
based learning society through innovative inputs  is likely to  have an instant appeal. Educational Technology 
is supposed to be one such magic wand and to hold some of this kind of  bold promise.        

Educational technology emerged as a field of study and occupational category in the early 1960s. Entrants to 
educational technology during the 1960s usually arrived by one of two routes - audio-visual education or 
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programmed learning. Each was associated with a number of possible conceptual frameworks, which 
practitioners adopted according to the nature of their job, their training, and their personal preference. 

The concept of educational technology finds a place in the Indian National Policy on Education (1986), by 
the provision of a separate section entitled media and educational technology. The working committee on 
educational technology' was appointed to find out the significance of technology in social change and 
development. Educational technology has emerged on the educational scenario as an instrument of total 
quality education as well as a means for solving education related problems in India. 

In general, educational technology refers to the application of scientific knowledge about learning and the 
conditions of learning to improve the effectiveness and efficiency of teaching and training. Educational 
technology has been viewed in terms of its two interactive components viz. Technology of education and 
technology in education. Technology of education includes the systems approach to solve educational 
problems, through interactive strategies corresponding to the psychology of human learning leading to 
multimedia approach, the multi-sensory approach and individualization of instruction, which has to be an 
instrument of total quality education.  

 COMPUTER BASED INSTRUCTION 
The first object to remember is the computer when one mentions technological educational means. During 
the educational and instructional studies, the computers play very important roles nowadays. When we look 
at the forms of the use of computers in education, in perspective of our subject-matter, computer based 
teaching is in demand.  

Computer based teaching and learning is increasingly becoming widespread and it has been important 
especially at the difficult subject in science for over two decades. Computer based learning is a method, 
which uses computers in a learning medium and strengthens students motivation and educational processes. 
It gives opportunities to both students and teachers to learn and teach more quickly and to combine active 
learning with computer technology. Collette and Collette (1989) explain that using computers increase 
motivation and desire for the lectures and laboratory work in the process of learning. The studies show that 
computer based learning by way of  simulation programs makes the concepts and processes more concrete 
and causes the students to understand more easily the relationship between them and as a result of this, a 
more permanent learning is achieved.  

There are a variety of terms used to describe the educational use of computer and each has a slightly   
different meaning. Computer Assisted learning   (CAL)   is an all encompassing   term to describe any 
educational use of computers. Such uses can be divided into three main groups:  

1. When the computer is used as a tool : word processor, data base, spread sheet and graphics application,  

2.  When the  student ‘teaches’ the computer, e.g., by issuing a set of instructions  to the  computer through  
a programming  language such as logo, and  

3. When  the computer delivers some instructional material (Taylor 1980)  

This latter situation is termed as Computer Based instruction (CBI). Computer assisted instructions 
(CAI) is an older term than CBI. This research will only deal with the   third aspect of the use of computers 
in education, computer based instructions.  

Computer, Based instruction has traditionally been composed of four main components:          
 Drill and   Practice,  

 Tutorials,    

 Games and simulations and   

 Modeling.   

Modern technologies have added to these Hypertext, Hypermedia and Multimedia.                      
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 Drill and practice was probably the most extensively used CBI application in the early days of the 
educational use of computers. It may be argued that  there were two main reasons for this;  

(1)  They were comparatively easy to program which was important as there was little available commercial 
software and so teachers who wished to use computer had often to write much of the software  
themselves.   

(2)  The programs could show off effectively the capabilities of the computer and this was important for the 
computers enthusiastic teacher as it-could help to win over colleagues to the cause, and hopefully, result 
in more money being spent on computers in schools.  

A drill   and practice program typically deals with  material that has already been taught. The students is 
presented with a task, often selected randomly, and feedback is offered immediately after completion. A well 
constructed program  of this type should be able to keep pace with the student by offering remedial or 
advanced levels if and when they become necessary (Hannafin and  peck 1988, 4). There is a place for drill 
and practice mainly for the beginning learner or for students who are experiencing learning problems. Their 
use, however, should be kept to situations where   the teacher is certain that they are the most appropriate 
form of instruction.   

 Tutorials attempt to teach new materials. Typically they present information and then question the user 
to ascertain the  level of learning  achieved. The   program should be able to monitor the student’s   
progress and to present remedial or advanced levels if and when required. The tutorial is based on the 
Socratean model but Merrill (Twichell 1991, 35) cautions that “Socrates is highly overrated. Too much 
credit is given to tutoring as a model.  

From the practical point of view, the computer tutorial  is very limited  in its ability to assess the level of  
understanding of the student. In the  classroom situation, when teachers ask questions, they can assess the 
level of  understanding of the topic, the degree  of comfort with  the material etc. by not only listening to the 
answer given, but also by observing the speed with which it is given, the degree of hesitation, the body 
language of the student and so on. The computer, however, is only capable of responding to the answer   
given, usually by typing characters on a keyboard. A teacher can accept a slightly wrong answer and probe 
deeper to get the correct one. The computer can normally only respond to a small number   of possible 
answers   and often cannot cope with a slightly incorrect answer; for example, it the expected answer is 
‘apples’ and the student enters ‘apple’, the  computer will frequently  reject it which can result in a 
considerable  degree of frustration  on the part of the  student. There is also a problem   from the designer’s 
point of view; after a screen of  information  has been presented, it is difficult to determine which  question 
will demonstrate an understanding of all the  information  that has been given. Research is  being conducted 
in the  production  of Intelligent Tutoring systems  which should  overcome this  problem,  but these will 
depend upon artificial intelligence (AI), however, some people  state that  the true meaning of AI is always 
impossible. 

 Educational games and simulation are normally placed in a group of their own, but   in practice   it is 
often difficult to differentiate between games, drill  and practice programs or  simulations. It  is possible 
to have a game and a drill  and practice   program   that  contain  the same content, but which  have a 
different end result. For example, the game Maths   Invaders has   the same content as a drill and 
practice  program in that  users are  asked to complete a number  of sums, but the  outcome is different as 
when a question is answered correctly  as in the game the student gets to shoot down an alien. A game  
can also have the format  of a simulation but the major difference  between the two is that a simulation  
normally models a real life situation whereas a game can model an imaginary  one.  Games also have a 
place to play in the classroom especially as a way of increasing the motivational levels of students.  
However, they should be used with care. Many students, especially  boys, spend a lot of time  playing 
computerized games and it is important  that the classroom computers is not seen solely as another  games 
machine.  

Simulation programs  normally model some real  life situations and they enable  students to manipulate and  
experiment with it. The normal justification for using them is in situations where the real thing is too 
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expensive, too dangerous or too time consuming. For example, students   would not normally be able to 
observe the evolution of a species  as it would take too long  but the whole process could be observed in very 
short  period of time on a computer simulation. While simulation have a potential   to be useful in the 
classroom, they   do have some draw backs.  

MASTERY LEARNING 
Achieving national goals will require that all schools provide stimulating, substantively  rigorous 
opportunities for all students to learn and achieve higher. Mastery learning proposes that all children can 
learn hundred percent when provided with the appropriate learning conditions in the classroom. 

Mastery learning as one of the important approaches to enhance student learning.It was presented by Bloom 
(1966) and his associates based on Carroll’s (1963) model of school learning. It has been widely 
researched on and major projects have been carried out.  

MLS describe that the learning rate, LR, is a function of the time a learner has to learn to the time he actually 
needs to learn a given set of instruction. 

Degree of learning 
neededTime

spent]actually[Timef  

Carroll (1963) redefined aptitude as learning rate rather than learning level, by allowing time to vary but 
holding learning constant. Traditionally aptitude is considered as a relatively fixed and generic ability to 
perform various kinds of learning tasks (Clark, 1987). If students are normally distributed with respect to 
aptitude for some subject and all students are given exactly the same instruction in terms of quality of 
instruction and learning time their achievement will be normally distributed. 

On the other hand, if students are normally distributed with respect to aptitude, But the kind of quality of 
instruction and learning time are allowed to vary to suit the characteristics and need of each learner, the 
majority of the students will achieve mastery and there will be little or no relationship between aptitude and 
achievement. 

In contrast to traditional approach, the Mastery Learning Strategy according to Bloom (1968 a) begins 
with the assumption that most students can attain a high level of learning capacity; if 

- Instruction is approached systematically 

- Students are helped when and where they have learning difficulty  

- They are given sufficient time to achieve mastery, and 

- There is some clear criterion of what constitutes mastery 

Bloom (1968) transformed Carroll’s model into a working model for Mastery Learning, wherein in the 
context of group based teaching, individualization of instruction is attempted. An effort is also made to 
reduce the amount of time the student needs to learn school related context. In short, the focus of Learning 
for Mastery is to optimize instruction for ensuring mastery. There are two most popularly known prototypes 
of Mastery Learning: 

 Group based and Teacher-Paced Bloom’s Mastery Learning Strategy, and 

 Individual-Based and Learner- Paced Keller’s Personalized System of Instruction. 

 A few new Electric or mixed models of MLS have emerged recently. 

Page and Thomas (1979) in International Dictionary of Education describe Mastery learning as a school of 
thought that rests on the assumption that mastery of a topic, field of human knowledge or behaviour is 
theoretically possible for all individuals provided that each learner is given the optimum quality of 
instruction which is appropriate for his/her particular make and that each learner is given the time that he/she 
needs.  
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Bloom (1981): The idea of Mastery Learning  amounts to a radical shift in responsibility for teachers; the 
blame for a student’s failure rests with the instructions, not a lack of ability on  the part of the student. In a 
Mastery Learning environment, the challenge becomes, providing  enough time and employing instructional 
strategies, so that, all students can achieve  the same level of learning. 

Bloom (1987): The core theoretical idea of Mastery Learning strategies is that attitude is the length of time 
it takes a person to learn, not how bright a person is, i.e., everyone can learn given the right circumstances. 

Anderson & Block, (1989): Mastery Learning is a set of old and new individualized instructional ideas and 
practices that help most students to learn excellently, quickly and self confidently. Mastery Learning is one 
of the models of teaching under the behavioral systems family of models. Behaviour theory based on 
Skinner’s operant conditioning and Wolpe’s counter conditioning as well as training psychology, form 
some of the important bases of educational technology. The primary emphasis in mastery learning is on 
reinforcement, stimulus control and immediate feedback.  

Mastery Learning procedures closely follow the principles of instructional design as given below 
   Specification of goals and tasks, 

   Specification of sub-task. 

   Training activities to ensure mastery of each sub-task, 

    Sequencing sub-task, 

    Sequencing sub-tasks to ensure transfer, and 

    Achievement of pre-requisite learning before more advanced learning.    

Mastery learning strategies    follow a peculiar sequence of events as given below 
1. Clearly specified learning objectives. 

2. Short, highly valid assessment procedures. 

3. Preset mastery performance standards. 

4. A sequence of learning units, each comprised of an integrated set of facts, concepts, principles and skills. 

5. Provision of feedback of learning progress to students.  

6. Provision of additional time and help to correct specified errors and misunderstandings of students who 
are failing to achieve the preset Mastery Learning Standards.  

7. Need of consistency among all of the previous six features.  

Mastery learning Teaching Method: The goal of mastery learning  approaches is to have all students learn 
instructional material at  thoroughly equivalent  high levels. Instructors  who use mastery learning  break 
down course material into manageable units and create formative  tests for students to take on each of the 
units. In their  review of mastery learning  programs, Kulik, Kulik, and  Bangert Drowns (1990) cite 
bloom’s  (1976) formulation as the classic approach. In bloom’s  model, students receive  individualized 
instruction as necessary so that they all master course material. The basic approach   reduces variation in 
final student performances through  instructions suited to all students  needs.  

Kulik et al. also described a second influential mastery model: Keller’s  (1968) personalized system of 
instruction (PSI), PSI has four distinguishing characteristics. First, written materials rather  than lectures 
constitute  the major teaching  activity  instead of  presenting information to students  orally  instructors  
select/or create appropriate reading materials,  create behavioural objectives  and study questions and prepare 
multiple forms of tests that measure student progress and  provide feedback. Second, students finish their 
assignments at their on pace. This principle stems from the recognition that students have many other 
obligations and learn at different rates. Third, students must demonstrate mastery or tests or correct 
deficiencies before they move on in their work. Finally, instructional staff resources  are devoted to help 
students deal with their  differences.  
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HOW MASTERY LEARNING AFFECTS EDUCATION 
Curriculum:   Mastery learning  does not  focus  on content, but on the process of  mastering it. This type of 
learning works best with the traditional  content focussed  curriculum, one based  on well defined learning 
objectives organized into smaller,  sequentially organized units.  

Instruction: This strategy captures many of the elements of successful tutoring  and the independent 
functionality  seen in high end students. In a mastery learning environment, the teacher directs a variety of 
group- based instructional techniques the teacher also  provides frequent and specific  feedback by using 
diagnostic,  formative tests, as well as regularly correcting   mistakes students make along their  learning  
path.  

Assessment: Teachers  evaluate students  with criterion- referenced  test rather than norm-referenced  
test. Mastery learning  ensures numerous feedback loops, based on small units of well -defined, 
appropriately  sequenced  outcomes. 

Core Idea of Mastery Learning:   Aptitude is the length of times it takes a person to learn, not how bright a 
person is, i.e., everyone can learn given the right circumstances.  

HOW TO INSTRUCT FOR MASTERY 
1. Major objectives representing the  purposes of the course or unit define mastery of the subject.  

2. The substance is divided into relatively small learning units, each with their own objectives and 
assessment.  

3. Learning materials and instructional strategies are identified, teaching, modeling, practice formative 
evaluation, re-teaching  and reinforcement  etc., and  summations evaluation are  included.  

1.  Each unit is preceded by brief diagnostic tests.  

2.  The results of diagnostic tests are used to provide supplementary instructions to help students 
overcome problems.   

Time to learn must be adjusted to fit aptitude. No student is to proceed to new material until basic pre-
requisite material is mastered . 

Mastery learning refers to the idea that teaching  should organize  learning through ordered steps. In order to 
move to the next step, students  have to master the prerequisite step. Mastery learning  engage the learner in 
multiple instructional method, learning levels and multiple cognitive thinking type.  

According to Davis Sorrel (1995). “The  mastery learning method divides subject matter into units that 
have predetermined  objectives  or unit expectations. Students, alone or in groups,   work through each unit 
in an organized  fashion. Student must demonstrate mastery  on unit exams, typically  80%, before moving  
on to new material. Students  who do not achieve mastery receive  remediation through tutoring, peer 
monitoring, small group discussions or additional  home work, additional  time for learning is prescribed  
for those requiring  remediation. Students continue the cycle of studying  and testing  until   mastery is met. 
Block (1971) states that students with minimal prior knowledge of material  have higher achievement  
through mastery learning than with  traditional methods of instruction.”  

Cited from Davis to Sorrel (1995): “In summary, mastery learning is not a new method  of instruction. It is 
based on the concept that all students can learn when provided with conditions appropriate   to their situation. 
The student must reach a predetermined level of mastery on one unit before they are allowed to progress to 
the next. In a mastery  learning setting, students are given specific feedback about their learning  progress at 
regular intervals  throughout  the instructional period. This feed back, helps  students identify what they have 
learnt well and what they have not learnt well. Areas that were not learnt  well are allotted more time to 
achieve mastery. Only grades of “A” and “B” are permitted because these are the accepted standard of 
mastery. Traditional instruction holds time constant and allows mastery to vary while mastery learning or 
systematic instruction  holds mastery  constant and  allows time to vary (Robinson, 1992).  
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Typical design of a large learning unit: (e.g. a course) 
 Definition of clear objectives of what has to be taught/ learnt.  
 Subject is divided into relatively  small learning  units. Each unit will have. 
1. Objectives (i.e. a clear  idea of what  has to be mastered;  
2. A brief  diagnostic test to be administered before the unit (they may lead to supplementary instruction);  
3. Learning  material and instructional strategies;  
4. Formative evaluation (that in turn should lead to remediation) and  summative evaluation.  
 Time to learn is adjusted for each  student in order to master at last  80% of the material.  
 Assessment whether global objective have been  met.  
MASTERY LEARNING IN PRACTICE 
The mastery learning in the spirit of Bloom may not be very popular, mostly  because it is very costly and 
difficult. This applies to both classroom teaching and electronic courseware. However, a few key ideas can 
be found in many designs, e.g.  

 Course modularity  
 Definition of objectives for each module.  
 Entry tests  
 Individual learning pace  
 Feedback after learning task with some remediation  
 Assessment.  
The focus of Learning for Mastery has been represented diagrammatically in Figure 1.1F.                                                      

MASTERY LEARNING 

 
Figure-1.1:  Figure Showing Focus of Learning for Mastery 
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The sequence of learning events in Bloom's Mastery learning and Sequence of Mastery Learning tasks for 
Keller's Mastery learning strategy are given as follows: 

GROUP BASED AND TEACHER-PACED BLOOM’S MASTERY LEARNING STRATEGY 

 
Figure-1.2: Figure showing Sequence of Mastery Learning Tasks for Bloom’s Mastery Learning 

Strategy (BMLS) 
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In 1968, Keller developed a ‘Keller Plan’ or Personalized System of Instruction in which the student learns 
independently from written materials which are divided into units. This approach to instruction ,according to 
Block,1974, is explicitly designed to convert the role of teacher from the dispenser of information to the 
engineer or contingency manager of all student  learning. Hence it is individual-based and learner-paced 
approach. 
INDIVIDUAL-BASED AND LEARNER- PACED KELLER’S PERSONALIZED SYSTEM OF INSTRUCTION 

 
Figure-1.3: Figure showing sequence of Mastery Learning Tasks for Keller's Personalized System of 

Instruction (KPSI) 
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TORSHEN’S MASTERY LEARNING MODEL 
Torshen (1977) mentions 6 components of mastery learning model i.e. Objectives, Pre-assessment, 
Instruction, Diagnostic assessment, Prescription and Post assessment.  

1.  Instruction 
      Content 
      Method 
2.  Student  
3.  Teacher (5) 
4.  Class groups (5) 
5.  School 
6.  School district and   
     community 

             D
ata Sources 

 

 1. Data collection Method (5) 
2. Data Collection instrument (5) 
3. Sample 
4. Administration date (5) 
5. Administration qualification 
6. Objectives 

7. Domain 
8. Mastery level 
9. Selection Procedure 

10. Pre administration 
11. Initial Instruction 
12. Diagnostic Assessment 

13. Form 1 
14. Form 2, etc 
15. Recycle 

16. Prescription 
17. Remediation 
18. Enrichment 
19. Instructional sequence 
20. prescription 

21. Post-Assessment 
22. Initial Measurement 
23. Retention 1 
24. Retention 2, etc 
25. Evidence regarding 

generalizability 
26. Relationship to long-term goal 

attainment 
27. Mastery Implementation 

28. Control Condition I 
29. Control Condition II etc. 

PLANNING 
FOR 
MASTERY 
 
 
 
 
 
 
 
DEFINING 
FOR 
MASTERY 
 
 
 
 
 
 
 
DESIGNING 
FOR 
MASTERY 

Figure-1.4: Torshen's Mastery Implementation Evaluation Method 

INSTRUCTIONAL EVENTS OF MASTERY LEARNING STRATEGIES 
Whether Bloom's group based and Teacher Paced Mastery learning strategy or Keller's Individual based and 
learner paced personalized system of Instruction, each has the following four components listed by 
Anderson and Block (1987) to design instructional events in mastery learning strategies. 

1. Defining Mastery 

2. Planning for Mastery 
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3. Teaching for Mastery 

4. Grading for Mastery 

Each component has specified task and sub tasks that a teacher must undertake to insure Mastery through 
Quality Instruction, Ahuja, M (2000) as follows: 

 For Defining Mastery  
Main Tasks are 
-  Specify long term and short term objectives 

-  Specify abstract outcomes and concrete representations of these abstract outcomes. Sub Tasks include 

-  Identify most essential and critical learning outcomes 

-  Prepare a final summative test. 

-  Set the level of acceptable performance 

-  Divide the entire course content into series of smaller unites 

-  Sequence the units 

-  Decide what constitutes mastery for each unit. 

 For Planning for Mastery  
Main Tasks are 
-  Prepare the plan which includes teaching learning activities and materials related to unit objectives 

-  Plan additional supplementary activities/materials for students failing to attain the performance standard 
on unit formative test. 

-  Monitor student learning on a unit by unit basis. 

-  Plan and design step/measures to overcome errors. 

Sub Tasks are 
-  Design a general plan for students to master unit objectives. 

-  Prepare methods for interpreting and using information of formative test. 

-  Develop a set of alternative Instructional material and learning activities keyed to each objective on the 
units formative test. 

-  Plan for time. 

 For Teaching For Mastery : The teacher here is focused on management of learning rather than 
managing learning 

Main Tasks 
-  Specify what is to be learned (Mastery performance) 
-  Motivate students to learn it. 
-  Provide them with Instructional material. 
-  Administer these material at a rate suitable for each pupil 
-  Monitor student progress 
-  Diagnose difficulties 
-  Give proper remediation 
-  Give praise and encouragement for good performance (feedback procedures to be planned in advance) 
-  Gives review and practice 
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Sub tasks required for accomplishing main tasks include 
-  Provide orientation to students 

-  Teach each learning unit in sequence 

-  Administer unit's formative test 

-  Announce the day on which initial Instruction relative to next unit will begin. 

-  Analyse the adequacy of connective Instruction 

-  Pace this cycle. 

 For Grading For Mastery  
Main Tasks 
-  The purpose of grading after implementing teaching is to reward students for the acquisition of essential 

and critical course objectives. 

Sub Tasks include 
-  Administer a summative test 

In Computer Based Mastery Learning the tutor uses the Programmed Instructional Material through CDs 
in an attempt to implement mastery learning. Each lesson in the tutor is divided into sections in which a 
handful of the programming rules are introduced, organized around a theme. Students continue working on 
exercises in a section until the learning probability of every rule in the set   has reached at least 95%. All 
students complete a minimal set of required exercises in each lesson, selected to cover all the rules 
introduced. After a student has completed the required exercises, the tutor examines the list of rules to 
determine if more practice is needed on any, if so, the tutor will present additional exercises that provide 
practice on those rules, until all rules finally reach criterion.  

LEARNING OUTCOMES 
Learning’ refers to the acquisition of behaviour being developed by the new Stimulus Response connections. 
It is relatively permanent behaviour change tendency and is the result of reinforced practice (Kimble and 
Garmezy, 1963, Melvin, 1969, 1970). 
Melvin (1970) defined learning as a relatively enduring change in behaviour, which is a function of prior 
behaviour usually called practice. 
Learning is not limited to school. It occurs when experiences causes a relatively permanent change in an 
individual’s knowledge or behaviour (Guilford, 1955; Hill, 1990; Schwartz and Reisberg, 1991). The 
change may be deliberate or intentional for better or for worse (Gilford, 1955, Schwartz and Berg, 1991). 
To qualify learning, this change must be brought about by experience and by the interaction of a person with 
his or her environment. Changes due to simply maturation such as growing taller, or turning grey, do not 
qualify as learning (Latania and Havnad, 1988). 
In any learning situation, there must be the learner, having the attributes of past experiences, present abilities, 
needs and feelings (Wingo and Morse, 1970). 
Both learning and performance are almost intricately inter-locked. Performance is the gauge of results, which 
has come about as a result of   behaviour change in learning. It possesses change in performance which may 
take in the form of: 

    development of new response to a stimulus or, 
    shifting on existing response to a new stimulus.  

It occurs when the stimulus situation together with the contents of memory affects the learner in such a way 
that he changes from a time before being in that situation to a time after being in it. The changes in 
performance leads to the conclusion that learning has occurred (Melvin, 1969). The change may be an 
increased capacity of performance an altered disposition of attitude and interest  or value (Gagne, 1977) and 
the change must be capable of being permanently retained over some period of time (Lewin, 1948). 
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At the time of learning, subjects seen to be engaged in finding some sensible principle of organization for the 
learning materials.But at the time of recall they are searching their memory, using whatever interior 
relationships they have detected during storage as their guide to facilitate recall, Melvin (1969). Thus, testing 
in the learning phase involves the application of retention on transfer session (Melvin, 1969, 1970). 

The occurrence of learning is inferred from the difference in human being performance before and after 
being placed in a learning situation (Gagne, 1977). 

This type of learning outcomes that are called varieties of learning capabilities must be observed in a human 
performance having characteristics with varying specific details Gagne and Briggs (1974). These varieties 
of learning outcomes are: 

i) Intellectual Skills  
This is a type of learned capability which involves the use of more complex symbols like distinguishing, 
combining, tabulating, classifying, analyzing and quantifying objects and events with the help of symbols. 
The internal learning conditions for learning an intellectual skill consists of the previously learned skills, 
which are components of new skills. Gagne and Briggs (1974) concluded that intellectual skills are bridges 
by which the learner can reach cognitive strategies. They, therefore make it possible for an individual to 
respond to a big environment through symbols, language numbers and other kinds of symbols that 
represent the actual objects of the person’s environment.  

ii) Cognitive Strategy   
These strategies are skills by which the learners regulate their own internal process of attending, learning, 
remembering and thinking, Gagne (1974). They are internally organized skills which govern the learners’ 
own behaviour.  

iii) Verbal Information  
Information is an, Ausubel (1968), important capability when it is organized into a body of meaningful 
interconnected facts and generalization, then it is referred to as knowledge.  

The availability to the learner of cognitive structure of meaningfully organized information is one 
prerequisite skill, the learner must possess as his own set of both internal and external conditions Ausubel 
(1968); Gagne and Briggs (1974). Such structures of organized knowledge are considered to have been 
previously learned and are related to the new information to be learned. Images and pictures in children’s 
learning also found similar evidences with regards to verbal information learning, Rohwer (1970). 

iv) Attitudes  
Attitudes are described as the internal states that influence or moderate the individual’s personal action. 
They are complex states of human organism, which affect his behaviour towards other things and events. 
It is a system of belief, a state rising from a conflict or disparity in beliefs, Festinge (1957). Fetinger’s views 
tend to point out the cognitive aspects of attitudes, while Krath Wohl, Bloom and Masia (1964) have given 
the learning outcomes to attitudes in the affective domain.  

The occurrence of attitudes may be seen in the way in which the individual invigorates the emotions. And 
attitude influences the individual’s choice of actions and the course of action chosen by the individual in any 
particular situation will be largely determined by the specifics of that situation. Thus, attitudes are internal 
state of the individuals, which affect the choice of action towards some objects, person or event. 

v)  Motor Skills  
These are learned capabilities that underline performances whose outcomes are reflected in the rapidity, 
accuracy, force or smoothness of bodily movement, gagne and Briggs (1974). Learning and performance 
of motor skills include the sense and brain as well as the muscles. The action is performed to meet certain 
standards of speech, accuracy, force and smoothness of execution. 

The system of Kinaesthetic sensing are successive periods of practice that brings about the gradual 
improvement in the smoothness and timing of motor skills, Gagne (1977). 
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Thus, human organisms learn many different things during his life time and learned capabilities differ in 
human performances, Gagne (1977). They also differ in the conditions which are most favourable for their 
learning.  

The present investigation will focus only on the learning outcomes i.e. achievement of IX grade students. 

According to Encyclopedic Dictionary and Directory of Education (1971) learning outcome is a result of 
experience in or outside the school stated in terms of pupil behavior. The outcomes of learning resulting 
from learning activities may be skills and habits, social competence, abstract and creative thinking. 

LEARNING OUTCOMES AS TAXONOMY OF LEARNING OBJECTIVES  
Learning outcomes have also been represented through taxonomy of learning objectives. Perhaps the best-
known taxonomy of learning objectives is that proposed by Bloom and his coworkers (B.S. Bloom, 1956; 
Krathwohl, Bloom, and Masia, 1964). The three major stands of the Bloom taxonomy are the cognitive 
domain, the affective domain, and the psychomotor domain. Subordinate categories within these broad 
domains seek to classify learning objectives so they can be used to develop achievement test items or (for the 
affective domain) attitude measures. Approximate correspondences of the learning outcomes described by 
Gagne (1977), by Bloom and his coworkers (B.S. Bloom, -1956), and by Krath Wohl, Bloom and Masia 
(1964) are shown in table 1.1. The table also includes other names for these outcomes, as suggested by 
cognitive learning theorists  (e.g. Rumelhart, 1977; J.R. Anderson, 1980). 

Table-1.1: Approximate Correspondences of Learning Outcomes Proposed by Gagne, Bloom, 
Krathwohl, and Others 

Gagne Bloom, and Coworkers Cognitive Learning Theorists 
Verbal knowledge 

 
Cognitive domain: 

knowledge 
Declarative  knowledge 

Intellectual skill: concepts, 
rules 

Cognitive domain: 
Comprehension, application 

Procedural  Knowledge 

Cognitive  strategy Not separately identified: 
includes in the cognitive 
objectives   of   analysis, 
synthesis, and evaluation. 

Cognitive strategy, Cognitive skill 
 
 

Attitude Affective domain ------ 
Motor Skill Psychomotor  domain Motor skills 

The outcomes themselves are inferences from learner performances, which are made possible by learning. 
Each kind of outcome implies a kind of performance, which can be exhibited by the learner once learning is 
complete. For example, the learning of verbal knowledge is observed to be completed when the learner is 
able to state (i.e., declare) the essence of what has been learned. Similar definitive assertions can be made 
regarding each of the other types of outcome (Gagne, 1977). 

Conditions of Learning Favorable for Each Outcome 
From learning research and theory, it is possible to specify with reasonable assurance of the conditions 
favorable to the learning, which leads to each outcome. These  conditions differ somewhat in each case, and 
the existence of these differences provides a major reason for distinguishing among learning outcomes in 
designing instruction (Gagne  and Briggs 1979). 

ACHIEVEMENT 
Achievement is one of the most important goals of education. The outcomes of education are usually 
characterized as the achievement of those who have been educated. These may be expressed in terms of 
whether or not the aims of education were fulfilled in relation to those individuals and to that degree. In 
order to find out what has been achievement, one requires some form of assessment. 

Haws & Haws (1982), defined achievement as successful accomplishment or performance in particular 
subject, area or courses, usually by reasons of skills, hard work and interest, typically summarized in various 
types of grades, marks scores or descriptive commentary.  In Oxford Advanced learners Dictionary (1997) 
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the achievement is a thing done successfully especially with efforts and skills. According to Megargee, E.I. 
(2000), achievement tests how well students have mastered the subject in the course of instruction. 

Researches have also reported some other influence at the high school level which characterizes the under 
achiever. These include poor parental emphasis on education, poor family moral integration and peer group 
norms, including negative reactions to school and authority, violation of adult standards, restlessness and 
excitement seeking .(Kurtz and Swenson 1961; Morow and Wilson 1961; Shaw & Dutton 1962;MC 
Gillvray 1984 ; and Shaw & White 1985. 
In the Words of Good C.V. (1979), the term academic is -pertaining to the field of English, foreign-land, 
history, economy, mathematics, pertaining to the realm of ideas as obstructions, Achievement has been 
explained by (C. V. Good. 1979) as an accomplishment or proficiency of performance in given skills or 
body of knowledge. Academic Achievement refers to the level of success or proficiency attained in some 
specific area concerning scholastic or academic work. Academic achievement of a student refers to the 
knowledge attained and skills developed in the school subjects, which are assessed by school teachers. 
According to (Fron. 198J). Academic Achievement is the attained ability or degree of competence in school 
tasks, usually as expressed by standardized tests and expressed in age and grade units based on norms or 
derived from a wide sampling of pupils performance. Achievement is synonymous with accomplishment. 
The social acknowledgement of a person's skill, the range, and depth of his knowledge or his proficiency in a 
designed area of learning or behavior is indicative of the extent of his achievement. 

The attempts to explain the term Academic Achievement can be traced back to Strange (1933). (Althus, 
1947) and (Gough. 1949). (Trout, 1949) contented that academic achievement of a pupil is the knowledge 
attained, and skills developed by him in the subjects in which he is imparted training, in schools and 
subsequent success in life. The school authorities with the help of achievement test, which may be either 
standardized or self-made, assess the academic achievement. Achievement is the proficiency of the students, 
assessed by his performance in the academic subjects such a reading, writing, arithmetic, history and science 
as contrasted with skills developed in such areas as industrial arts and physical education. It is the 
competence actually shown by the students in the subjects in which they have received instructions at school 
(Rogers, 1981). 

Academic Achievement refers to the level of proficiency - the knowledge attained and the skills developed - 
in the school or college subjects. It is the level of the person's learning and his ability to apply what he has 
been taught (Dcive, 1960), 

Trow 1967 defined academic achievement as attained ability or degree of competence in school task, usually 
as measured by standardized tests and expressed in age or grade units based on norms derived from a wide 
symphony of pupils performance. 

According to Crow and Crow (1967) achievement refers to the extent to which the learner profits from 
instruction in a given area of teaching. Pressy Robinson and Horrock (1968) defined achievement as the 
status or level of person's skill, the range and depth of his knowledge, his proficiency in a designated area of 
learning or behavior, indicative of the extent of his achievement. According to Crow and Crow (1969) 
achievement means the extent to which a learner gets profit from instructions in a given area of learning. In 
other words, achievement is reflected by extent to which a person from the training imparted to him has 
acquired the skill of knowledge. It is the outcome of general and specific learning experiences. 

Mehta (1969) expressed the view that the word performance is a wider term, which indicates both academic 
and co-curricular performance of the individual. A level of achievement in the field of students is included in 
the performance of the individual.                                         

Hurlocks (1989) defines achievement as, scores obtained in the annual examinations. It is measured and 
assessed through the status or level of person's skill, the range and depth of his knowledge or his proficiency 
in a designed area of learning or behaviors. It is measured and assessed by achievement tests and compared 
to the set norms to evaluate an individual's performance. These tests may be created or standardized. If an 
individual performs below his tested capacity or not up to what he is capable of achieving, he is labeled as 
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Under-achiever. According to Rogers (1981) a normal achiever is one who accomplishes what may 
generally be expected of him or her for his or her age. Over - achiever is the one who accomplishes more 
than his or her abilities would seem to justify and under-achiever is one who accomplishes less than his or 
her abilities. 

Thus, there are various aspects of the concept of academic achievement, which has a great bearing on the 
personality of a student. From an early age, a sense of achievement is a source of good feeling and self-
esteem and failure, a source of anger and self-reproach. 

Academic Achievement may be defined as a measure of knowledge, understanding of skills in a specified 
subject or group of subjects. The academic achievement refers to achievement in a separate subject or total 
scores of several subjects combined. Hence academic achievement is concerned with the quantity and quality 
of learning attained in a subject or group of subjects, after a period of instructions. 

Academic Achievements are not uniformly or evenly distributed in the general population. Traditionally, we 
refer to a student as being a high, low or average achiever, on the basis of his performance in the 
achievement test or the grades that student receives from his teacher.Besides the wide variance in the 
recorded performances between student's subjectivity and preference for different subjects also gets reflected 
in the performance of the same student in different subjects. Even when equal opportunities are provided 
there is no equality in performance and achievement. Achievement refers to accomplishment. It signifies 
successfully carried out performance by an individual or a group as assessed after the completion of a task 
whether it be academic, manual, personal, social or extra-curricular. 

 ACADEMIC ACHIEVEMENT IN ADOLESCENCE  
According to Hurlock (1962) achievements bring personal satisfaction as well as social recognition, that is 
why, achievement, whether in sports, schoolwork, or social activities becomes a strong interest as adolescent 
progresses. However, if achievements are to bring satisfaction to adolescents, these must be in areas that are 
important to their peer group. 

Adolescents tend to aspire unrealistically high. Therefore, they often do not get the satisfaction from their 
achievement that they could get if their aspirations were more realistic (Sinha. 1970). Underachievement as 
well as over achievement both can result in a number of problems. Being a good student contributes to social 
acceptance but if an adolescent is too good a student then also, his peer group may not accept him. 

Researchers have also reported some other influences at the high school level which characterize the under 
achiever. These include poor parental emphasis on education, poor family moral and integration and peer 
group norms, which include negative reactions to school and authority, violation of adult standards, 
restlessness and excitement seeking, (Kiirtz and Swenson 1961; Morrow and Wilson 1961; Shaw & 
Button 1962; McGillvray 1984; and Shaw and White,1985). 

Analysis of academic achievement in terms of its scientific predictors has been increasing a focal point of 
research activity and some attempts have been fruitful in establishing a direct relationship between Parental 
Involvement and academic achievement. 

 FACTORS AFECTING ACADEMIC ACHIEVEMENT  
Research has come to our aid by looking into what variables - (personal, home, school, teacher, etc.) promote 
achievement and what are deterrents to it. It has been thus indicated that a good number of variables - 
scholastic and personality characteristics of learners, the socio-economic status from which he hails, the 
organizational climate of the school, curriculum, planning etc. influence achievement in different degrees. 
These variables are generally referred to as correlates of achievement. Heads of institutions in the task of 
helping students to achieve better would like to have the knowledge of the extent of influence these 
correlates exert on achievement. 

The importance of scholastic or academic achievement has raised .several important questions for 
educational researches. What factors promote achievement in students? How far the different factors have 
been hypothesized and researched upon? Researches have come out with varied results at times, 
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complementing each other, but at times contradicting each other. A complete and comprehensive picture of 
academic achievement still seems to be evading the researchers. The search therefore continues. 

Academic achievement is a multi-dimensional, multifaceted phenomenon. Hence it is not possible to 
attribute the differences in academic achievement to a single factor. This is especially true in a developing 
country like India. 

Academic achievement is considered as the unique responsibility of educational institutions. Knowledge of 
significant and non significant correlation between the different factors and academic achievement is 
therefore, necessary for a teacher in ascertaining the causes of high and low achievement and consequently 
help in promoting achievement of students which is of great concern to the parents, teachers, the institutions 
and the society. In fact the future of any institution depends on the academic achievement of its students. 
However, it can be generalized that different factors affecting the academic achievement and study it under 
two broad categories, viz. personal and social factors.                              

(i)   Personal Factors: These are the factors pertaining to self of the individuals. These included cognitive 
and non-cognitive factors, as, described here:                                                      

I.   Cognitive Factors                                 
—   Intelligence (Ekstrom, 1986) 

—   Motivation Creativity (Mahan & Johnson, 1983}        

—   Learning capacity (Stevenson & Baker, 1987)          

II.  Non-Cognitive Factors                        
—   Aptitude (Oliver, 1981)                              

—   Level of aspiration (Hurlock, 1984)                

—   Physical and mental health (Rojeswaki, 1996) 

—   Self concept of die learner and heredity (Breen, 1989) 

III. Social Factors 
—   Home and family environment (Plovi'den. 1992) 

—   Community (Morrow & Wilson, 1981) 

—   School environment (Samuel & Decann, 1994) 

—   Classroom environment (Wesiey, 1996) 

—   Friends (Wilson & Wilson. 1993) 

—   Socio-economic status (Brodnick & Ree, 1997) 

Academic achievement has been found to be correlated with many other factors that can be categorized as 
follows:                      

(i)  Physiological factors like - malnutrition, physical health, status If the individual, presence of any 
disability etc.  

(ii)  Environmental factors concerning;  

a.    Home and family 
—  Age-spacing between siblings (Wilson, 1961). 

—  Maternal care (Shaw & Dutton. 1962). 

—  Broken homes (Wallerstein, 1976). 

—  Family size (Shulman, 1978). 

—  Parental effectiveness and training of children (Dilks, 1979); 
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—  Level of education of parents (Hitchcock & Oliver, 1979).  

—  Socio-economic status (Duner & Magnusson. 1979). 

—  Place and type of residence (Hitchcock & Oliver. 1979). 

1. Parental attitudes and expectations (Singh, R.D 1981).     

b.    Peer groups 
2. Acceptance by Peer group (Morrow & Wilson, 1961). 

—  Motivation and healthy competition offered by the peer group (Kurtz  Swenson, 1961). 

c.   Schools 
—   Sex of the teacher (Sarason, 1960). 

—  Classroom environment (O’Reilly, 1976). 

—   Characteristics of teacher (Skinner, 1978). 

—  Method of teaching (Hurlock, 1979). 

—  Atmosphere in school (Oliver, 1981). 

—   School discipline (Sinha, 1986). 

d.   Psychological and Personality Factors like 
—   Intelligence (Vernon & Sinha 1970). 

—  Motivation (Mohan, 1972). 

—   Learning Interests (Lackamp, 1975). 

—    Self-Concept (Leonetti, 1976). 

—   Adjustment of the individual (Vishnoi, 1977). 

—   Self-Esteem (Buss. 1978). 

—   Aptitude and traits (Browning, 1979). 

—   Scholastic skills and habits (Scarborough, 1981). 

 IMPORTANCE OF ACADEMIC ACHIEVEMENT 
A prominent feature of contemporary educational thinking has been a growing concern about the 
effectiveness and efficiency of teaching learning outcome of a system of education, which can be assessed in 
terms of student's achievement. 

Academic achievement is one part of the wider term of educational growth. It refers to what a student has 
achieved in different subjects of studies, during the course of academic year. Academic achievement is 
affected largely due to the intra-individual differences (differences within the individual from time to time) 
or with individual differences, i.e. between one individual and another, between one group and another. 
Besides areas of functioning, individuals of the same group, same grade and same potential ability may differ 
in their academic proficiency due to many factors. 

Though the content of education may vary significantly between nations and regions within a nation, the 
process of schooling is more or less similar everywhere. Much of the content in schools is intended to be 
systematic in that the learning that takes place in one term or year is regarded as a base or pre-requisite for 
the learning to be provided in subsequent terms or years. At each stage in the schools some measure of 
achievement is used as a determiner of the student's status and as a basis for decisions about the further 
opportunities for learning to be provided in subsequent stages. In the present context of education, 
achievement in academic subjects is the main concern of the teachers, students and parents. The scholastic 
attainment is the basis of selection and differentiation among students for different openings and avenues of 
advancement in various fields. 
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Academic achievement is important as it helps the students to understand die hierarchy based on academic 
achievement i.e. higher the achievement more are the openings for the students and they can go for better 
lines and better jobs in all fields like science and technology, medicine, management, literature, education 
etc. Higher scholastic achievement is of a paramount importance for progress and promotion in any field. As 
students with higher level of achievement can have a better chance to get higher level of jobs and the type of 
work that is given to them, it provides still better chance of their growth in the professional field. 

Another important role that academic achievement plays is the elevation of the socio-economic status of the 
individual as well as the family because of the higher/better occupational opportunities. Academic 
achievement also is an indicator of the level of intelligence and the effectiveness of the teachers and the 
overall effectiveness of any institution. The world is becoming more and more competitive and the quality of 
performance has become the key factor for personal progress. Parents desire that their children climb the 
ladder of performance as high as possible. This desire for a high and staid level of achievement shapes their 
attitude towards the educational system. 

In fact, it appears as if the whole system of education revolves round the academic achievement of students 
though various other outcomes are also expected from the system. Thus a lot of time and effort of the schools 
are used for helping students to achieve better in their scholastic endeavors. 

PARENTAL INVOLVEMENT 
Parental involvement is seen as an important strategy for the advancement of the quality of education .The 
ultimate objective of this is to expand the social and cognitive capacities of pupils. Grolnick and 
Slowiaczek (1994) denotes the extend to which as well as the way in which parents take a keen interest and 
actively participate in their child’s education. Nurturing of children is directly related with home and parents. 
Parental Involvement implies how the parents involve themselves in developing the overall personality of the 
child. All parents have certain expectations, likes & dislikes  and preferences regarding how children should 
be handled, brought up and educated. 

TYPES OF PARENTAL INVOLVEMENT  
There can be two kinds of parent involvement. 

1. Occurs within  the home, 

2. Presence of parent(s) in the school. 

1.  Presence of Parents within the home, ideally will include behaviours such as Setting high expectations, 
Monitoring homework., Limiting television viewing or outside work, Knowing a child’s friends, 
Discussing school events with children, Valuing and talking about education, Showing respect for 
teachers and all school staff.     

2.  The physical presence of parent(s) in the school, range from Occasional attendance at a parent –teacher 
conference, Regular participation in the school events, Ongoing participation in school activities. 
Teachers and parents are all seen partners  with their own but also shared tasks and responsibilities  
Vincent & Tomlinson (1997); Lueder (1998); Hall & Sante, (2000); McNamara et.al.(2000) . 

In addition to classification according to type of relation and role, it is also possible to adopt who takes the 
initiative as the basis for classification. In the case of school- initiated parental involvement, the emphasis 
lies on the part of school; the relevant activities are started by the school, and the activities mainly occur at 
the school. In case of parent- initiated involvement, the emphasis lies on the home situation; the relevant 
activities are started by the parents, and the activities also occur largely within the family situation. 

In this study Parental Involvement associated with their valuing and talking about education with their 
children and Parent’s regular participation in the school events will be studied.  

Dave (1963) and Wolf (1966) described ‘Parental Involvement’ as a variety of specific in home activities of 
parents, which could influence the school specific cognitive skills of their children. 

Goodson and Hess (1975) denoted various levels of Parental Involvement as follows: 
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- Parents as policy makers: it is an increased sense of control  over their children’s lives, as well as over 
social institutions.  

-  Parents as effective teachers of their own children: developing Parental behaviour that will promote 
children’s cognitive and social development, particularly as it relates to school success.   

-  Parents as supporting resources for the school center or other institution.  

-  Parents as better parent’s Involvement in educational endeavors.  

Most educators recognize Parental Involvement in school activities and in the student’s schoolwork as 
integral to successful student academic  performance. Parents, teachers, and students can influence parental   
participation; it usually involves grass roots, low-cost programs that are presumed to have positive effects on 
multiple domain.   

Spaeth (1976) found that exposure to the school related  materials had  a significant effect on child’s  
reading habits, inquisitiveness and attitudinal  development.  

Coleman, Campbell, Hobson, Mc Partland, Mood, Weinfled and York (1977), and Heyns (1978) fond 
that  parental education played on important role in determining school achievement.  

Some studies (Plowden, 1976; Marjoribanks, 1979), assumed an image of the family as passive in its 
transactions with the school, even while viewing  the family as actively creating an effective in-home 
learning environment. They  viewed the home and school  as separate entities  and the parents as passive 
with respect to their child’s  schooling (Stevenson and Baker, 1987).   

 A more active view   of parents is inherent in the time  present  motion of  Parental Involvement, with 
parents assuming a critical role in the educational  process. Educational researchers have especially been 
interested in the effect of parent-school involvement on student   performance with a view to facilitate 
student achievement by drawing parents into the  educational stream (Becker and Epstein, 1982: Baker 
and Stevenson, 1986; Epstein 1987; Stevenson and Baker, 1987).  

Parent’s involvement in their  children’s  educational experiences, by home instruction, volunteering in the 
classroom or participation in school governance, has been linked to the quality of children’s learning and 
motivation in school (Becker and Epstein 1982; Stevenson. 1986; Baker and Comer 1986; Coleman, 
1987; Stevenson and Baker 1987; Ames, Tanaka, Khoju, and Watkins, 1993).  

Although  the term ‘Parental Involvement’ is frequently used to describe teacher’s  attempts to involve  
parents in ongoing classroom or school activities, (Haynes, Comer, and Hamilton Lee 1989). This term can 
also refer to parent’s involvement in learning activities at home (Epsten, 1986). Parent’s home involvement 
with their children’s learning can have important effects on children’s achievement (Epstein and Becker, 
1982) and allows many working parents and non-English speaking parents to become involved in their 
children’s education (Epstin, 1990; Delga do Gaitan, 1992). 

Comer and Haynes (1991) found parental participation in a child’s  education to be essential for effective  
teaching and learning. They characterized schools as providing children with opportunities for positive 
interactions with adults and other school  children that would transfer to the children’s  home life and other 
learning environments. Comer and  Haynes (1991) described three general ways in which school might 
enhance Parental Involvement by having parents:  

-   Participate in school events and activities.  

-   Help in the classroom and school programs.  

-   Participate in parent’s group activities. 

The mixed findings on the relation between Parental Involvement and student achievement can be explained 
by nonstandard operational definitions of both predictor and criterion variables. Parental Involvement e.g. 
can mean assessment of school-home communication, Parental Involvement at school, and  involvement in 
the student’s  learning activities and in school decision-making  and governance, (Christenson, Rounds, 
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and  Gorney, 1992). Few researchers have  considered the potential negative effects of Parental  
Involvement (e.g. meddling in teacher and school practices).  The criterion variables have shown 
considerable variability in conceptual and operational definitions (e.g., scores on achievement tests, in class 
performance ratings, and grades, Fehrmann 1987).  To-the contrary, Iverson, Brownlee and Walberg 
(1981) and Reynolds (1992) have suggested the Parental Involvement is more beneficial to younger 
(elementary) students than to older (middle and high school) students.  

Philosophers, psychologists and sociologists have  studied parental behavior and other aspects related with it 
from time to time under such  headings as; ‘Parental lifestyle,  Parental attitude, ‘Parental sense, Parental 
expectancy, ‘Parental aspirations, ‘Art of Parenting, etc. in a study, Nebitt (1993), identified to examine the 
effects of three schools to home parent communication  programs on reading achievement, conduct, 
homework habits, attendance  and parent student school interactions and found that students  whose parents 
were keen observers and inclined to assess child’s  progress showed better performance as compared to those 
who were less attended to by their parents. Luce  (1993) designed to asses the effects of the family math, 
Parental Involvement program on mathematics achievement, anxiety towards math student cognitive and  
affective behavior, self esteem of children and parental attitude and found  that participation in this program 
resulted into improved performance,  improved attitude and reduced anxiety.  

Researchers and educators generally   agree that  parents are an efficacious force in student’s development.  
Parents logically have the advantage over peers, educators, counselors and other professionals, of  serving as 
a continual and perhaps more stable resource  for their children over the life span (Trusty, 1996);  

It is generally accepted that specific   parenting practices produce  adolescents with  positive or negative 
attitude (Steinberg, 1992). 

Hickman (1955) investigated   seven dimensions of parents reportedly  involved with the home-based 
education of  children. the  important  dimension of parental Involvement reported to be related to school 
grades was home-based involvement that  is direct help on schoolwork and course selection. Similar 
involvement measures have been found to be associated  with educational achievement and other outcomes 
such as, desirable school behavior and adaptive behavior in general (Steinber, Elmeu and Mounts, 1989; 
Steinberg,  1992; Keith and Lichtman, 1994; Trusty, 1996). There is fairly strong evidence that home 
based involvement is more highly related  to positive educational  outcomes than school based involvement 
(Henderson, 1988; Mannan and Blakwell, 1992).  

Parents (1987) identified five major types of Parental Involvement: 

i) Parents fulfilling their obligations towards their children (i.e. providing food, clothing, shelter etc.)   

ii) School informing parents about basic school programmes.  

iii) Parents  Involvement in governance and advocacy at the school,  district and state levels.  

iv) Parents mediating home- based learning activities. 

Parental Involvement in School related programmes might be summarized into the following categories:   
1. Involvement in school learning process at home or at school.  

2. Involvement in school support.  

3. Involvement in school government.  

4. Home- school relations.  

1.  Involvement of School Learning  processes at Home or at School:- This is perhaps the best-known 
example of Parental Involvement. Home reading, where parents are encouraged to hear their children read 
regularly at home.  The children benefit from the extra  practice and the extra motivation that comes from 
knowing that their parents are interested and involved. The parents benefit form increased confidence and 
self-esteem at being given a valid part to play in their child’s  learning.   
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2.  Involvement in School Support: School support encompasses a wide range of activities, which don’t 
directly involve parents working with their own children (lyons, 1983).  

Mary Ellen Lucio Garza (2000), defines the concept of involvement in School Support as total and 
complete partnership with parents and the educational community. Positive parental skills such as making 
sure the children get enough sleep, eat well, wear clean and comfortable clothes  and are prepared for 
class in every way, including supplies, are a great support to teachers.  

3.  Involvement in School Government:  Generally Parental Involvement in school   government is guided 
by legislation and the scope for a school to develop its own initiatives in this area is limited.  

4.  Home- School Relations: Perhaps  this is the most fundamental  degree of mutual trust between parent 
and teacher, there is an affinitive flow of information in both directions and Parental Involvement projects 
will have a chance of success (Lyons, 1983).  

Six National standards have been recognized for parent or family programs in the schools by Barbara 
Guerra (2000);  

The standards include 
- Communication between home and  school should be regular, two-way and meaningful.  

-  Parenting skills should be promoted and supported.  

- Parents should play an integral role in assisting student learning.  

-  Parents  should be welcome in the school, and  their support and  assistance be sought.  

-  Parents should be full partners in the decision that affect children  and families.  

-  Community resources are used  to strengthen schools, families and student learning.  

POSSIBLE PATTERNS OF PARENTAL INVOLVEMENT 
There is  evidence of at least four related patterns of involvement (Delgado-Gaitan, 1992).  

In the  first pattern, parents become involved based upon communications they receive from their children’s  
teachers. In some  cases, these communications prompt parents to become involved by raising their  
orientation to their children’s  mastery of school material and attention to learning from mistakes.  

In the second pattern, parents become involved simply because their  children’s  grades are low.  

The third pattern of involvement is most common among parents with low educational attainment. In this 
pattern, parents are involved partly because their interest in improving their children’s  grades and normative 
performance.  

Finally, in the fourth pattern parents, with greater education attainment perceive that  they are more effective 
than other parents in helping their children, which  encourages their home involvement.  

Each of these patterns has some theoretical and empirical support  based on this study, but much work is 
needed to identify other factors that could improve substantive meaning and statistical fit of the model.  

The research literature reveals that the most important aspects of parent’s  involvement appear to be direct 
interaction with the child in educational (teaching) situations and the ability to respond in expansive  verbal 
ways to child behavior. Most educators have considered parent’s involvement in school activities  and in the 
student’s school work as an integral part to successful student academic performance. 

Factors that  Arouse Parental Involvement     
Many research studies conducted around this variable suggest that several factors encourage Parental 
Involvement, such as:  

The amount and quality of teacher communications (Epstein, 1986; Ames, 1993); and parent efficacy in 
involvement (Leareau, 1987; Epstein, 1990; Delgado-Gaitan, 1992; Ames, 1993).  
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Child achievement is  now recognized as a key factor that can encourage Parental Involvement. Many 
researchers have described the relationship between child achievement and Parental Involvement as 
bidirectional  and dependent upon the action of each variable (Seginer 1983; Scott-Jones, 1987; Grolnic 
and Ryan, 1989; Martiney-Pous, 1992; Kelleghau, Slooure, Aluarez, and Bloour, 1993; Yoou etc, 1993; 
Zimerman, Panduar and Gursburg and Broustein, 1994).              

Ascher, (1988) and Epslein (1990) investigated the school home connections, teacher practices and Parental 
Involvement across the school years. They asserted that restricting PI research to specific achievement tests 
clearly falls, short of representing the full impact of parent participation. 

Several Parental demographic factors also appear to play a part in parents involvement in their children's 
learning for example, Stevenson, Char and Uttal (1990) found that minority parents, more than white 
parents, perceive homework as a means of improving children's education. This suggests that minority 
parents may be more likely to become involved in or to encourage their child's homework completion. In 
addition, parents with less education have been less likely to help their child at home, although those parents 
may be more likely than other parents to understand the importance of such involvement (Laosa, 1980, 
Mcgillicuddy-Delisi, 1982; Baker and Stevenson, 1986) 

Researchers of Parental Involvement have also begun to look for factors that mediate the impact of teacher 
communications and demographic. variables on Parental Involvement (Ames, 1993; Me Gillicuddy - Dehsi, 
1982). In one recent study, parent's perceptions of their influence on their children mediated the impact of 
teacher's communications on Parental Involvement among parents with low educational attainment (Ames, 
1994). Earlier work suggested that parental beliefs also could mediate the relationship between home and 
parent demographic variables with parental educational practices (McGillicuddy, 1971). 

Parents have a special role to play in helping their children's education.The way in which parents spend time 
with their children at meals, play, and at other times durthe day, will go a long way in developing skills, 
which prepare the children for school and positively contribute towards their scholastic achievement. The 
objects in the home, the amount of parental interest in learning and the amount of practice and 
encouragement the child is given in conversation and general learning have been found to be significant 
influences on language and cognitive development, development of interest in learning, attention span, and 
motivation of the child. 

Wilson, (1984) emphasized that a close and affectionate relationship of the child with caring adults, the 
importance of setting standards of behavior and the attitude of caring adults towards achievement in general 
and school progress in particular were some of the factors influencing educational success. Generally 
speaking, the greater the parent's involvement with the schools and children's school related tasks, the higher 
the school performance of their children (Stevenson and Baker, 1987). These findings are in accordance 
with the results of Head Start and other early childhood intervention programs (Review by consortium, for 
longitudinal studies, 1983). It is argued that the influence of the caring adult would be,  more educationally 
effective if the adults cared as much about the child's cognitive development as his emotional development.                   

It may be further argued that the function of the caring adult would be educationally most effective if he 
could teach the child how education itself would be most beneficial to the child in his later life and invoke 
child's own inherent pride of excellence in work, rather than by the 'spare the rod and spoil the child' 
approach. 

INDICES OF PARENTAL INVOLVEMENT 
Based on the factor analytic study of involvement indices by Grolnic and Slowiaczek (1994), the 
investigator puts forth a multidimensional, representation of Parental Involvement that focus on not one 
specific activity, but on various dimensions. According to this conceptualization, parents may show their 
involvement in the Childs schooling in different ways viz: 
1.   Behaviors Involvement, 
2.   Personal Involvement 
3.   Cognitive Stimulation & Cognitive Behavior. 
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1.  Behavior Involvement: Parents may manifest their involvement through their behaviors i.e. their overt 
action may serve as indices of their involvement. This would include engaging in activities such as going to 
the child's school, meeting his teachers, attending parent-teacher meeting and the like. Parents are usually 
interested in knowing if their child is having any trouble in coping up with studies or not. Many research 
studies provide evidence for this form of involvement. One of the surveys (Chavkin K. Williams, 1987) 
found that the most frequent actions were: 
—  Open house or special programmes. 
—   Parent-teacher meeting. 
—   Parents serving as chaperones. 
—   Parents assisting with social activities. 
—  Parents observing classrooms activities. 
Inerson, Brownlee, Wallberg (1981) took into account the numbers of parent-teacher contacts, and its 
impact on student learning. Coolins, Moles, K-Cross, (1982) reported that some of the school systems had 
developed system wide individual conferences spread over one-two days. Calendars with daily parent-child 
activities or computer generated tips for strengthening weak areas were given to parents. Such conferences 
were very well attended and both parents and teachers expressed strong satisfaction. Lopez (1993) too 
reportedly that most frequent type of involvement in the school, as reported by parents, was communicating 
with the teachers. All these types of parental activities represent the ways in which parents can overtly 
manifest their involvement in children's schooling. 

2. Personal Involvement: While parent's overt behavior is one way in which parents may exhibit their 
involvement in the child's schooling, the child may also have a more profound affective experience that his 
parents are providing resources to him and are concerned about him. The role of affective experiences and 
emotional climate at home has been worked upon by several researches. Studies have indicated the beneficial 
influence of emotionally supportive home situations on children's outcomes (e.g. Melson, 1985; Bradley, 
1987: Sauer and Gattringer, 1987; Tamir, 1990). Related to these emotional experiences is the personal 
involvement of parents in children's schooling. It is another resource that parents provide to their children. 
Parent's personal involvement includes the child's affective experience that the parent cares about his school, 
and enjoys interactions with him and school authorities (Grolnick and Slowiaczek, 1994). This includes 
involvement in the academic and social life of the child. This would encompass activities such as: knowing 
about the child's day-to-day activities: 
—   His whereabouts, friends, what lie usually he does at school. 
—  How well he gets along with others, 
—  How well is he doing in studies? 
—  How regular and apt he is in his school work. 
—  How well he performs in examinations, and the like. 
Although behavior involvement is important, it may not be enough, as the child too, must know, that his 
parents are there to support and help him up to their level best. 

Personal Involvement is crucial for parents so that they may guide their child appropriately. On the other 
hand, from the child's perspective, if the child is aware of his parent's interest in his life, it provides an 
emotional support, assurance and reliance to the child. Even if a child is performing poorly in his studies and 
his parents are concerned about him, the child tends to have the feeling that his parents are there to help him. 
So, parent's personal involvement may provide the child an important resource to rely upon. 

3. Cognitive Stimulation and Cognitive Behaviors: Exposing the child to cognitively stimulating activities 
and materials represents a historically new role for parents in fostering children's cognitive development 
(Lareau, 1987). Parental stimulation has been defined by Belsky, Goode, and Mosi (1980) as efforts to 
focus the infant's attention on objects and events within the environment. These attempts can be physical or 
verbal in nature. 
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The beneficial impact of a stimulating environmental context cannot be doubted. The importance of 
environmental stimulation and enrichment during childhood has been endorsed by several researchers (e.g. 
Rohueer, 1970; Ausbel, Sullivan, and Ives, 1980; Scott-Jones, 1984). There is an ever-increasing 
emphasis on creating such enriched home environments that may be conducive to the development of the 
individuals. Various researchers have highlighted the fact that the experiences that children bring with them 
to school affect their future performance. Parents should therefore ensure that their children are brought up in 
a stimulating, thought provoking surrounding. 

Parents may, however, be involved in a subtler way too, that may not be directly academic. For instance, 
parents may themselves engage in various types of cognitive activities such as reading newspapers, books, 
magazines, or going to the library, and the like: Moos and Moos (1981), Howell and Mcbroom (1982), 
Griswold (1986), and Grolnick and Slowiaczek (1994). The investigator contends that this type of 
intellectual involvement of parents may also be crucial for the child's scholastic development. Parent's 
intellectual behavior may permit modeling to occur, and children may tend to adopt similar attitudes and 
values towards   intellectual activities as their parents have and exhibit.  

BARRIERS TO PARENTAL INVOLVEMENT 
''Many parents encounter obstacles to participating in their children's education. Barriers to involvement 
reported by parents and teachers include: 

—  Differing ideas among parents and teachers on what constitutes involvement. 

—  A less than welcoming atmosphere towards visitors in schools and classrooms. 

—  Negative or neutral communication from schools. 

—   Insufficient training for teachers on how to reach out to both mothers and fathers- 

—   Lack of parental education and parenting skills. 

—  Time pressures. 

—  Job pressures  

—  Language barriers  

Parents tend to be less involved in the educational process as their children get older. A study of the U.S. 
Department of Education found that as children grow older, contacts between families and schools decline 
both in number and in the positive nature of such contacts. Although 52 percent of interactions are positive 
and only 20 percent are negative in the first grade, by seventh grade, positive contacts drop to 36 percent and 
negative negative contacts increase to 33 percent. Volunteerism drops during these years, as well, from 33 
percent of involved parents in first grade to 8 percent of involved parents in seventh grade. Tins decline in 
involvement is the result, in part; of a variety of challenges that families face that make their j participation 
difficult. 

Examining each barrier to involvement makes possible the creation of new approaches that foster optimal 
participation on the part of mothers and fathers. For instance, negative contact with schools can contribute to 
an unfriendly climate that reduces the likelihood of parental involvement. If parents themselves had negative 
experiences in their own schooling,  they may already have formed a negative view of schools. These parents  
can view their children's school as hostile territory. Parents who are not comfortable speaking English may 
have experienced discrimination and because of the language difference when they were students. The lack 
of bilingual staff in schools contributes to feelings of powerlessness on the part of non-English speaking 
parents when attempting to advocate;  or resolve problems for their children- Finding ways to make mothers 
and fathers feel more comfortable and being welcomed in the school would improve the communication 
between school and parents.  

Parents in economically disadvantaged families can face particular difficulties when attempting to participate 
in their children's education. As an example, some parents, especially those with low-wage jobs, face losing 
their jobs if they take time off work to attend meetings and functions. In addition, parents who are not well 
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educated themselves may find it difficult to help their children with homework. Helping low-literate adults 
improve their basic skills has a direct and measurable impact on children's education and on the quality of 
their lives. Furthermore, children of parents who need and participate in literacy programs improve their 
grades, test scores, and reading skills. They are also less likely to drop out of school. 

DIMENSIONS OF PARENTAL INVOLVEMENT 
While research has pointed to the benefits of parental involvement, less is understood about the areas of 
involvement that are most effective in improving achievement. Differences sometimes exist between parents 
and teachers regarding how parents should be involved in education. Some educators prefer traditional types 
of parent involvement such as volunteering to help with activities planned by the school and helping children 
with their homework. Although, educators may be very supportive of parents who volunteer to chaperone the 
school dance, for instance, they may oppose parent involvement in academic planning or school policy, 
fearing parents will be too interfering or critical of their children's teachers. The challenge is to find ways for 
parents and schools to work together in a way that is not only mutually beneficial but also improves the lives 
of children. 

The research studies reveal that there are many factors, cognitive & affective, related with parents and home 
environment, which results into better parent-child interactions leading to higher strides of achievement and 
personality development. 

Hess, (1969) organized important parental influences in the following ways: 
—   Maximization of verbal interaction. 

—  Engagement with and the attention to child. 

—  Optimum effective maternal teaching behaviors. 

—  Diffused intellectual stimulation. 

—  Feeling of high regard for child himself. 

—  Pressure for independence and self - reliance. 

—   Charity of disciplinary rules and use of conceptual rather than arbitrary regulations. 

Gordon, (1971), presents nine parental cognitive factors that laboratory and field research has shown to be 
correlated with the intellectual and behavioral development of children. The factors cited are: 

—  Amount of academic guidance provided for the child. 

—  Parent's cognitive style or reacting to the environment. 

—   Presence of planned cultural activities. 

Amount of direct instructional time with the child;Educational aspirations for the child.Use of external 
resources (enrolling children in nursery school).Intellectual climate in the home (availability of 
books).Verbal facility of parents.Frequency of verbal contact between parent and child. 

Ten affective home factors that appear to be associated with positive development were also identified 
(Gordon, 1971). These factors are: 

- Consistency of management 

- Helping the child to differentiate and become aware of him. The nature of discipline.  

- The emotional security and self-esteem of parents.  

- Parent's impulsivity-reflectivity. 

 - Parent's Internacity externality.  

-  Amount of babying protectiveness.  

- Parent's trust of establishment institutions. 



 

 

 Computer Based Mastery Learning Vs Traditional Learning: An Empirical Study 

28 

-  Parent's willingness to devote time to child.  

- Parents work habits. 

Research has shown that parents can increase children's academic success through involvement with schools 
and communities. Parental involvement improves student morale, attitudes, and academic achievement 
across all subject areas. Thus, by getting involved, parents reduce children's risk of academic failure and 
dropping out before graduation. Children's behavior and social adjustment improve when parents' are 
proactive with schools and neighborhoods to cultivate an environment that promotes learning. 

Many researchers, practitioners, and policymakers have documented and highlighted the importance of 
parental involvement. A significant body of research (Henderson & Berla 1994, Olmstead & Rubin 1983) 
indicates that when parents participate in their children's education, the result is an increase in student 
achievement and an improvement in students' attitudes. Increased attendance, fewer discipline problems, and 
higher aspirations also have been correlated with an increase in parent involvement. The positive effects of 
increased parental involvement have been known for some time (Henderson & Berla 1994). Epstein (1983) 
reported that when| teachers were committed to increasing parent involvement, the parents, “felt that they 
[the parents] should help their children at home, understood more about what their child was being taught at 
school; ...were more positive about their teachers' interpersonal skills, and rated the teacher higher  in overall 
teaching ability..." This change in parents' perceptions is true even after socioeconomic status and student 
ability are taken into account (Epslein 1983. Eagle 1989). Furthermore, if increased parental involvement 
creates the perception that the school is more effective, it is likely that student achievement will increase 
(Caplan, Choy & Whitmore 1992).  

Increasingly social scientists have grown in sensitivity to the fact that parental engagement affect the student 
achievement(Stevenson and Baker 1987). It also had a profound effect on student behaviour (Crouter 
1990). At a  symposium sponsored by the  Harvard Family Research project, Harvard University invited for 
speaker to declare, in a united voice, the need for a broadening of research on parental involvement  include 
its influence on many component of youth behaviour, attitudes an psychological well being. Partially as a 
result of this Harvard symposium, social scientist have initiated a number of different studies that incorporate 
an examination of the effect of PI on a much more comprehensive level than was previously the case .  
Jeynes et al.,2005 . 

Since the various studies have been done that indicate the parental involvement is associated with having 
children who are less likely to engage in substance abuse, be discriminated against or be involved in acts of 
violence ( Jeynes,2008). There is no question that this particular facet of research will continue to expand 
and the research community will continue to apprehend what parents have known for centuries that the 
ultimate effect of parental involvement are broad and considerable. 

While many research efforts have been undertaken to assess the relationship between parent involvement and 
student achievement, the literature does not indicate which form of parent involvement, if any, is more likely 
to be correlated with increased student success and other indicators of school success. Despite the lack of a 
clear research endorsement for any particular parent involvement strategy, efforts to increase the level of 
parent involvement seem to cluster around two major approaches:                                                      

Encouraging parents to pursue at home behaviors that encourage learning and indicate a value for schooling. 
Conducting at school activities that support the teacher-parent relationship. 

STRESS 
Stress originally a concept of the physical sciences has come into common usage in the biological and human 
sciences to describe a state in which the vital functioning of the  organism is threatened. Stress involves a 
sufficiently potent danger to psychological or physical well –being as to require extra ordinary measures for 
the maintenance of the organized behaviour or these failings. Stress may lead to disordered behaviour, 
anxiety or other emotional disturbances, Korchin (1963). 

Environmental conditions that require behavioral adjustment, Seyle (1974). “The non-specific response of 
the body for any demand made upon it.” Seyle the world authority on stress whose research originated the 
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work  with over stressed animals, stated  “complete freedom from stress is death” and he advised , “Live 
with stress and enjoy it” Stress can also be defined as failure to adapt. It occur when the environment or 
internal demands exceeds an individual resources to adapt, Lazarus an Launier (1978). 

The Stress can be defined in various ways. Stress may be internal state which can be caused by physical 
demands on the body such as disease, exercise , extremes of temperature, professional hazards and so on or 
by environmental and social situations which are evaluated as potentially harmful, uncontrollable or 
exceeding our resources  for coping,  Morgan & others (1993); Boyle, et al. (1995) defined Stress is 
typically defined in terms:  

   The external environment stimulus characteristics  

     Individual’s emotional states or  

    An interaction variable emphasizing the relationship between individuals and their environment.  

Stress is   the demand including the appraisal of threat, placed  on an organism rather the response of the 
organism to those demands, Beckwith (1996). The process that occurs in response to events that disrupts our 
physical or psychological functioning, Baron (1996). 

Stress is defined as a feeling of tension that is both emotional/physical. It can occur in specific situations. 
Different people perceive different situations as stressful. Stress management refers to the effort to control 
and reduce the tension that occurs with a situation that is considered difficult or unmanageable, Ellis (1999). 
According to Shetty (2000), Stress appears when our bodies react to a challenge mental or physical by 
increasing metabolism, elevated blood pressure, shooting up heart beat and breathing rate. Most of the time 
we do not fight against stress and this gets us into trouble. A surplus of unused adrenaline causing through 
our   bodies can lead to a host of psychological problems. 

ACADEMIC STRESS 
Academic Stress is mental distress with respect to some anticipated frustration associated with academic 
failure or even an awareness of the possibility of such failure, Gupta and Khan (1987) .  In the context of 
school, academic stress means a pervasive sense of urgency to learn all those things which are related or 
prescribed by the school, Shah (1988). 

In Japan over hundred children commit suicide each year because of academic stress. Academic stress has 
become a source of immediate concern as also contributes to major health hazards, problems both physical 
and mental. Stress related diseases viz. high blood pressure, peptic ulcer, allergies, headaches seem to have 
reached an epidemic proportion.  

Raina (1983) listed some of the important behavioural, physiological and health effects which have been 
suggested to be linked to the experience of stress. 

Stress makes a significant contribution to the prediction of subsequent school performance and acts as a 
negative predictor of academic performance in school children, Ender et al., (1994); Chona (1995). 

For, the last five decades the term stress has enjoyed increasing popularity in the behavioural and health 
sciences. But, yet we can't give a clear-cut definition of stress. The word stress, like success, failure or 
happiness, means different things to different people. For a businessman, stress is frustration or emotional 
tension; for a biochemist, it is purely a chemical event; for an athlete, it is a muscular tension and for a 
student, it is a tension of exams; the various problems faced by different persons are totally different, but 
medical research has shown that in many respects their bodies respond in a stereotyped manner in identical 
biochemical changes, meant fundamentally to cope with any type of increased demand upon the human 
machinery. 

A variety of dissimilar situations are capable of producing stress; and hence that no single one can in itself be 
pinpointed as the cause of stress as such. Stress is neither an actual entity nor a thing. It is a construct, which 
is inferred in order to account for some form of behaviour. Stress is usually viewed as a mediator, that is an 
unobservable inferred construct which is hypothesized to account for a certain observable behaviour such as 
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health or illness. Stress is a broad process that involves complex biochemical, physiological, behavioural and 
psychological dimensions, many of which are directly or indirectly related to health. 

The ancient greek physician, Hippocrates (c460-c370 B.C.) proposed that bodily fluids or hormones were 
responsible for certain personality or temperament types, as well as for physical and mental illness. In his 
writings, Hippocrates separated suffering caused by disease (pathos) from the toil involved in resisting and 
fighting it (poxos). Thus, he suggested a stress like feature of illness — the energy and wear caused by 
attempts to combat disease. Walter Cannon (1928) was among the first to actually use the term stress.  

Cannon (1935) clearly defined that stress is clearly seen in terms of both physiological as well as emotional 
or psychological responses to various dangers in the environment. He postulated that passing a critical stress 
level, triggered by physical or emotional stimuli, endangers the homeostatic control of an organism. 

The name that is most closely associated with stress is Hans Selye (1950), who defined stress as a 
nonspecific response of the body to any demand characterized by the secretion of glucocorticoids. Selye 
(1950) developed the concept of General Adaptation Syndrome (GAS), which consists of three different 
stages of responding (shown in Fig.-1.5). 

 
Fig-1.5: The three Stages  of Selye’s  General  Adaptation Syndrome 

In the first stage, termed the alarm reaction, the organism becomes aware to the stress and prepares to resist 
the stressors by mobilizing and activating physiological functioning. 

 In the second stage i.e. the state of resistance; the various coping mechanism are employed in order to 
achieve suitable adaptation. 

 In the third stage i.e. the exhaustion stage; the adaptive reserves are depleted by long term or repeated 
conflict with stressors and resistance is then no longer possible. The result of this exhaustion is the onset 
of diseases of adaptation or stress affect the immunity. 

Mason (1975) reported that psychological distress precedes adrenal-pituitary response and may be necessary 
for physiological reaction to occur. Frankenhaeurer and his Swedish colleagues (1972) revealed that 
epinephrine and norepinephrine levels can significantly affect the emotional and cognitive functioning in 
subjects, and these are secreted in response to purely psychological events. 

Lazarus (1966) pointed out that stress is a threat, real or implied to the psychological or physiological 
integrity of an individual. Stress involves a stressor and stress response and stressors are generally 
psychological. Lazarus (1982) emphasized the role of perception and cognitive appraisal in the stress 
response process. He argued that unless we perceive a situation threatening, we will not experience stress. 
Stress has always been a concern of physiologists and psychologists who view the concept in different ways. 

Selye (1950) defined, stress as the state manifested by the specific syndrome which consists of all the non 
specific induced changes with in a biological system. According to Jencks (1962) stress is a process that 
occurs when a system is forced to react at a rate, which is not geared at the moment. 

Stress is originally a concept of the physical sciences; which has come into common usage in the biological 
and behavioural sciences to describe a state in which the vital functioning of the organism is threatened. 
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Stress involves a sufficiently potent danger to psychological or physical well being as to require extra 
ordinary measures for the maintenance of organized behaviour, on these failing; stress may lead to 
disordered behaviours like anxiety or other emotional disturbances (Korchin, 1963) 

According to Cofer & Appley (1964) "Stress is force/ pressure exerted upon a person, who resists the force/ 
pressure in his effort to maintain his original state and in the process suffers from some degree of discomfort. 

Selye (1974) modified the concept and defined stress as the non-specific response of the body to any 
demand. According to Spielberger (1979) the term stress is used to refer to a complex psycho-biological 
process that consists of three major elements. The process is initiated by a situation or stimulus that is 
potentially harmful or dangerous stressor. If a stressor is interpreted as dangerous or threatening, an anxiety 
reaction will be elicited. Thus the definition of stress reflects following temporal events. 

 
Fig-1.6:  Elements of stress According  to Spelberger ( 1979) 

Sahni (1982) described stress as the wear and tear of life caused by an excessive demand on the body system 
to cope. The pricks and pressures of daily life ranging from bodily adjustment; to sudden temperature or 
humidity or changes in the weather; an emotionally charged arguments with your spouse or boss; all 
constitute stress. Stress is any stimulus from the environment, which demands some extra adjustment effort 
or survival effort from the body. Lazarus (1984) described, stress an inharmonious fit between person and 
the environment, one in which the person's resources are taxed and exceeded forcing the person to struggle, 
usually in complex ways and to cope with-Stress is a state of physical or psychological strain, which imposes 
demands for adjustment upon the individual. Stress may be infernal or environmental, brief or persistent. 
If excessive or prolonged, it may overtax the individual's resources and lead to a breakdown of organized 
functioning or decompensation.  Types of situations that produce stress include anxiety, frustration, conflict 
and pressure, all of which may arise from internal or external sources. (Longman Dictionary of Psychology 
and Psychiatry, 1984). 
Stress is the system of internal force, organic or psychological tending to produce wear and tear on the body. 
Stress researcher, Selye made a formal distinction between Distress and Eustress. Distress is harmful and 
destructive. However, eustress is desirable arid may even be life enhancing. An interesting challenge and 
exciting opportunity or a rewarding vocation may produce eusterss or good stress. Without eustress life 
would hardly be worth living. So, the message of modem stress research is not to avoid all stress but to seek 
optimum levels of stress. (Bruno, 1986) 

Chrousous and Gold (1992) described stress as state of disharmony or threatened homeostasis. Stress is a 
state when individuals are reaching at breaking point; have a weakness; breakdown; reach overload; and 
imply a rupture in individuals capacity to engage in the world (Bector,1995). 

According to Boyle, et. al (1995) the term stress is typically defined in terms of :- 
•  The external environmental stimulus characteristics; 

•  Individual's emotional states; 

•  An interaction variable emphasizing the relationship between the individuals and their environment. 

Stress is a force tending to deform a system. In general term stress is a reaction to an event. It can only be 
sensibly defined as perceptual phenomenon arising from a comparison between the demand and the ability to 
cope with (Sharma, 1995) 

In past, the term stress designated "both as stimulus (a force or pressure) and a response (adversity, 
affiliation). Stress is an agitated physiological state in which the electrical transmission of information along 
neurons is heightened to the point that the nervous system may collapse and or bodily functions may perform 
poorly. Most individuals pursue displacement activities to relieve stress; unfortunately these efforts are 
halfway measurers which often make the stressful, situation worse. More effective scientific methods are 
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available for alleviating stress. Stress is a heightened electrical activity with in the neurons of the central and 
peripheral nervous systems such that various bodily systems begin to function improperly (Hollar,1996). 
More recently, it has usually been used to denote a set of changes that people undergo in situations that are 
appraised as threatening to their well being. These changes involve physiological arousal, selective feelings 
of discomfort and overt behavior. The terms anxiety and fear are also used to indicate, what people 
experience when they appraise circumstances as straining their ability to cope with them (Fehr, 1996) 

Ellis (1999) defined stress as a feeling of tension that is both emotional/ physical. It can-occur in specific 
situations. Different people perceive different situations as stressful. Stress management refers to the effort to 
control and reduce the tension that occurs with a situation,that is considered difficult or unmanageable. 

According to Cambridge Paperback Encyclopedia (2000), stress may be physical (noise, heat) or 
psychological (bereavement, unemployment) but their effect depends on their interpretation by the 
recipients. The effects of stress arise when certain external circumstances i.e. stressors lead to stereotyped 
non-specific response from a person. Response symptoms include attentional selectivity, memory loss and 
autonomic activity e.g. sweating. Stress appears when our bodies react to a challenge, mental or physical, by 
increasing metabolism, elevating blood pressure, shooting up heart beat and breathing rate. Most of the time 
we do not fight against stress and this gets us into trouble. A surplus or unused adrenaline causing through 
our bodies can lead to a host of psychological problems. (Shetty, 2000) 

According to Oxford Dictionary of Psychology (2001), stress is psychological or physical strain or tension 
generated by physical, emotional, social, economic or occupational circumstances, events or experiences that 
are difficult to manage or endure. 

According to Cambridge Dictionary of American English (2001), stress is the worry caused by a difficult 
situation or something that causes this condition. Stress is the condition of individuals under more physical 
or emotional pressure than they can cope with. It can become an issue of considerable importance in modem 
industrial societies. Common causes are excessive demands or anxieties in the workplace, which can include 
schools and universities as well as in the family, where financial problems, bereavement, divorce and poor 
relationships are often the triggers. If psychological stress is neither too severe, nor too prolonged; no 
damage is sustained. However, if the stress builds up to a level that is beyond there sources of the sufferers, 
and if it persists, permanent damage can result. This damage can take the form of psychomatic disorders, 
such as skin diseases; gastric ulcers; and hormonal imbalance; and heart disease. Alternatively and 
sometimes in addition to it, if the stress is sufficiently serious, clinical depression and other mental disorders 
may arise which can even lead to suicide or parasuicide. The only remedy for stress, apart from treating the 
conditions it causes, is to be aware of the factors causing it and where possible, to change the circumstances 
where they occur (The Macmillan Encyclopedia, 2003). 

According to New Penguin Encyclopedia (2003), stress arises when certain external circumstances 
(stressors) lead to stereotyped non specific behaviours from a person. Stressors may be physical or 
psychological but their effect varies from person to person. The stress response physiologically consists of 
cortical desynchronization and release of stress hormones; behavioural symptoms include attention 
selectivity, memory loss and autonomic activity e.g. sweating. 
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BIOLOGICAL BASIS OF STRESS 
In human nervous systems changes occur in a stressful or frightening situation which is shown as follows: 

 

 
Raina (1983) listed some of the behavioural, physiological and health effects which have been suggested to 
be linked to the experience of stress. These effects have been  placed  in Table 1.2 
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Table-1.2: Showing Effects and  Costs of Stress 
  Subject Effects   Anxiety , aggression, fatigue , depression  frustration , low  self –esteem  

threat and  tension    
 Behavioural Effect   Accident  proneness, drug taking, emotional  outbursts excitability, 

impulsive  behaviour  and restleeness    
 Cognitive Effect  Inability  to make  decision  and concentrate , frequent  foregtfulnes and  

mental blocks  
 Physiological Effects  Increased blood and glucose level, increased  heart rate and  blood 

pressure, sweating, a lump  in the throat    
 Health  Effects   Asthma Chest and  back pain, coronary heart disease, diarrochea 

frequent  urination, headaches, nightmares insomnia, psychosomatic 
disorders,  ulcers and  weakness         

Organization Effects    Absenteeism high accidents rates, poor  productivity.   

Apart from physiological and hormonal changes, new societal and environmental expectations too become a 
source of stress for adolescents. Mainly three types of stressors common to students are as:-  

•  Stress situations that are both foreseeable and avoidable such as peer pressure to experiment with drugs; 
•  Stress situations that are neither foreseeable nor avoidable such as parental divorce; and 
•  Stress situations that are foreseeable but not avoidable particularly examinations and entry to work force. 
Stress is the internal response of the individual to pressure, when the pressure experienced is greater than 
normal abilities, stress is there. In the school situation, this pressure may be accountable for individual's 
success and failure. Hence, this kind of stress i.e. academic stress is an important factor accounting for 
variation in academic achievement. 

Academic stress is a mental distress with respect to some anticipated frustration associated with academic 
failure or even an awareness of the possibility of such failure (Gupta and Khan, 1987). In the context of 
school, academic stress means a pervasive sense of urgency to team all those things, which are related or 
prescribed by the school (Shah, 1988). Academic stress has become a source of immediate concern as it also 
contributes to major health hazards, problems both physical and mental. Stress related diseases viz. high 
blood pressure, peptic ulcers, allergies, headaches seem to have reached to epidemic proportion. 

Academic stress makes a significant contribution to the performance and acts as a negative predictor of 
academic performance in school children (Endler et. al., 1994; Chona, 1995). In school situations the 
pressure may be accountable for individual's success or failure. Hence academic stress is an important factor 
accounting for variation in academic achievement. 

The factors like writing term papers, test-anxiety, poor study skills, excessive academic load and classroom 
environments were reported to be the cause of academic stress which in turn forms a major part of general 
stress in adolescent students. (Edmunds 1984; Kagan and Squires, 1984; Archer and Lamnin, 1985) An 
exploratory study of stressors and symptoms by Omizo et. al. (1988) revealed that stressors cited by 
intermediate and high school students were: general adolescent problems, family problems, school related 
problems, future and peer pressure. The school related problems which were specified by the participants 
were: teachers not liking them, fear of failing, not getting homework done and failing to meet parental 
expectations. 

The academic stress faced by students these days is perhaps higher than ever before. They are faced with in a 
new situation when they reach school or college and must then struggle to keep up with their new 
environment. Many students begin to feel worthless. They measure themselves only be athletic or academic 
success. This can distort their perception of reality and cause them to blow things out of proportion. The 
change in attitude may not even be noticeable to close friends because students who begin to feel 
overwhelmed and hopeless tend to hide their feelings by immersing themselves in work, because they do 
not-want to seem weak. This feeling of hopelessness can become a big problem in situations where students 
are expected to perform at a very high caliber for a long period of time (Corey, 2004). 
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 ELEMENTS OF STRESS 
Stress has four elements as anxiety, frustration, conflict and pressure. 

•   Anxiety 
Anxiety is a global phenomenon. It influences human behaviour across species, cultures, races and 
civilizations. It knows no distinction of age, sex, status, language, religion, cult, ideology, education or 
occupation. Anxiety is considered to be a disturbed state of mind or it may be the emotional reactivity. From 
the view of physiology, anxiety is a state of maximal biological tension, which is mobilized in-the-organism 
as soon as the drive of self-preservation is impeded in the manifestations. Anxiety is the signal recognized by 
the conscious or preconscious ego as an indicator of present or future dangers. It is a painful uneasiness of 
mind over an impending or anticipated ill. A danger signal felt and perceived by the conscious portion of the 
personality. It is produced by a threat from within the personality with or without stimulation from external 
situations. It has always been called as unrealistic and unpleasant state of body and mind. 

Izard (1972) opined that anxiety is a pattern of emotions; a complex emotional reaction that includes fear as 
well as other fundamental emotions and the interactions and it can be adequately conceptualized and 
understood or effectively assessed and treated when considered as a unitary concept. 

Anxiety is manifested at all planes- conscious, sub-conscious as well as unconscious; in dreams while we are 
fast asleep, as well as when we are awake; in slips of tongue; increased rate of pulse and palpitation in limp 
or overly handshake; in private whisper or public appearance; in facing one's boss or welcoming strangers; in 
gestures as well as in facial expressions; and in overt expressions as well as covert feelings. One feels 
apprehensive in belief as well as in disbelief; in speech as well as in silence; in an act of kindness as well as 
in cruelty; and in prayer to the lord in private as well as in public hymns or community singing.                                     

Anxiety is a pervasive feeling of dread and impending disaster. In it, body mobilizes itself to meet the threat, 
and muscles become tense, breathing is faster and the heart beats more rapidly (Longman Dictionary of 
Psychology and Psychiatry, 1984). Anxiety is unpleasant, distressing emotion and it arises when the danger 
is imagined or cannot be identified or clearly perceived. It is normal response in stressful situations, but if 
frequently experienced, it leads to many mental disorders. Anxiety is experienced as a feeling of suspense, 
helplessness or  alternating hope and despair together with excessive alertness and characteristic bodily 
changes such as tightness in the throat; disturbances in breathing and heart beat; sweating; and diarrhea 
(Hutchinson Encyclopedia, 1998) 

According to Oxford Dictionary of Psychology (2001), anxiety is a state of uneasiness, accompanied by 
dysphorea; somatic signs and symptoms of tension focused on apprehension of possible failure, misfortune 
or danger. In psychiatry, an anxiety state is a type of neurosis in which the anxiety either seems to arise for 
no reason or else is out of proportion to what may have caused it. Anxiety knows no gestation period 
sometimes it is experienced spontaneously. At other times, it goes into abeyance and may take a long time in 
manifestation. The predominant symptoms of anxiety include:- 

•  Inability to concentrate 

•  Difficulty in making decisions 

•  Extreme sensitivity 

•  Discouragement 

•  Sleep disturbances 

•  Excessive sweating 

•  Sustained muscle tension 

Anxiety is partly the feeling of apprehension; partly the behavior of avoiding frightening situations; and 
partly associated with the bodily changes such as sweating, a fast pulse and tense muscles. It is normal to feel 
anxiety when some danger is expected. (The Macmillan Encycolpedia, 2003). 
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The influence of anxiety may range from minor to major disturbances in human behaviour, thought, and 
personality development. It may adversely affect one's performance, i.e. from simple psychomotor to 
perceptual, academic and even intellectual fields. It could even perturb one's balance, i.e. physical, emotional 
and mental; and may even lead to nervous breakdown in some cases. Exaggerated state of anxiety may 
culminate in landing one to mental hospitals for treatment ranging from simple relaxation techniques to 
complex cure viz. desensitization or electrical shock therapy in combination with anti-depressant drugs of 
numerous sorts. 

•    Frustration 
Frustration is experienced whenever an individual's motives are thwarted, either by obstacles that block or 
impede the progress of a person towards a desired goal; or by the absence of an appropriate goal. Frustration 
is the actual blockage of some goal-oriented behaviour. We speak of a motive being frustrated or thwarted 
when a goal cannot be attained or when gratification is delayed. In such cases, frustration refers to a present 
or continuing confrontation with harm in the form of a goal that has already been blocked. 

Frustration always leads to aggression. The occurrence of frustration behaviour always presupposes the 
existence of aggression and contrariwise, that the existence of aggression always leads to some form of 
frustration. 

Frustration is thwarting  of impulses or actions by external or internal forces. Typical internal forces are 
intrapsychic conflicts and inhibitions; typical external forces are admonitions of parents and rules of society. 
According to psychoanalysis, frustration dams up psychic energy which then seeks an outlet in wish 
fulfilling fantasies and dreams or in various neurotic symptoms (Longman's Dictionary of Psychology and 
Psychiatry, 1984) 
Frustration is the blocking or prevention of a potentially rewarding or satisfying act or sequence of 
behaviour; or the emotional response to such hindrance (Oxford Dictionary of Psychology ,2001). 

A wide range of obstacles, both environmental and internal can lead to frustrations. Famines, wars, droughts, 
earthquakes, storms, fires, economic fluctuations, social inequalities, marital and occupational 
dissatisfaction, accidents, disease, the loss of loved ones, physical handicaps, personal failures, and even the 
individual's own ethical restraints, can thwart the achievement of desired goals. Frustrations resulting from 
personal limitations and mistakes are likely to be particularly stressful, since they lead to self-devaluation. 

•    Conflict 
In psychoanalytic terms conflict is a struggle taking place between conscious and unconscious forces, 
especially between Id, Ego and Superego and it may be the major source of neuroses. There are two types 
of conflicts according to psychoanalytic terms. 

•  Extrapsychic Conflict:- A conflict arising between the individual and his environment. 

•  Intrapsychic Conflict:- A conflict due to the clash of opposing forces with in the self such as conflicting 
drives, wishes or goals. 

In psychiatry, conflict is the clash of opposing or incompatible emotional or motivational forces such as 
drives, impulses or wishes. In many instances stress results not from a single obstacle but from a conflict 
between two needs or valued goals in which the choice of either alternative entails frustration with regard to 
the other. 

Conflict is the situation that exists when two contradictory tendencies oppose each other in a person's mind. 
Some such conflicts are conscious, as when a desire is opposed by a moral constraint, but it is unconscious 
conflict that is assumed to generate neurotic symptoms (Oxford Dictionary of Psychology, 2001). 

Conflicts with which everyone has to cope may be conveniently classified as approach-avoidant; double-
approach; and double-avoidant; types:- 
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•  Approach-Avoidant Conflicts involve strong tendencies both to approach and avoid the same total. This 
type of conflicts are sometimes referred to as mixed-blessing dilemmas, because some negative and some 
positive features must be accepted regardless of which course of action is selected. 

•  Double-Approach Conflicts involve competition between two or more desirable goals. On a simple level 
the individual may have to decide to accept between the two alternatives. To a large extent such simple 
plus-plus conflicts result from the inevitable limitations in one's time; space; energy; personal & financial 
resources. 

•  Double-Avoidant Conflicts are those which completely bring the individual in a situation where  he is 
caught between the devil and the deep blue sea. On a simple level the individual may have to decide to 
avoid both the alternatives but to choose one alternative as a compulsion. 

 Pressure 
Stress may stem not only from goal  blocking frustrations and conflicts but also from pressures to achieve 
particular goals or to behave in particular ways. Pressures may originate either from outside sources or from 
within the individual himself. According to Longman Dictionary of Psychology and Psychiatry (1984) 
pressure is the sensation of stress or strain; compression; expansion; pull or stretch; usually caused by a force 
in the external environment. Receptors for the pressure may interlock or overlap with the pain receptors so 
that one sensation is accompanied by the other. 

In general, pressures force a person to speed-up intensify or change the direction of goal oriented behaviour. 
All of us encounter many different pressures in the course of everyday living and often it is impossible to 
handle them without undue strain. In some instances, however pressures seriously overtax an individual's 
adjustive resources and cause acute stress. If they become excessive they may lead to breakdown of 
organized behavior.                         

Bisht (1987) developed a scale of thirteen types of stresses in a 'Battery' viz. existential stress; achievement 
stress; academic stress; self-concept stress;  self-actualization stress; physical stress; social stress; role stress; 
institutional stress; family stress; financial stress; vocational stress; and superstition stress. These stress types 
were having all the four components of stress-viz. frustration, conflict, pressure and anxiety in them. 
Frustration items were based on delays, lack of resources, losses and failures. Conflict items showed three 
types of conflict i.e. approach-avoidant; double-approach; and double-avoidant conflicts. Pressure items 
were based on competitive achievement, sustained concentration of efforts and rapid changes. The worry 
items of anxiety were on conscious concern about consequences, negative expectations arid negative self-
evaluation. The emotional items of anxiety were  uneasiness and nervousness. 

TYPES OF STRESSORS 
A stressor is an environmental event that causes stress, when such an event occurs, a complex physiological 
and psychological response mechanism is evoked. If these stressors are intense or become chronic, there are 
often negative health consequences that are produced by man. 

There are various types of external events or situations that are called stressors. In an attempt, to categorize 
types of stressors along a number of dimensions, including how long the stressor persists, the magnitude of 
response required by the stressor and the number of people affected, are taken into consideration. 

Lazarus & Cohen (1977) have delineated three general categories as stressors: 
Cataclysmic Events- These are stressors that have sudden and powerful impact and are more or less 
universal in eliciting a stress response, e.g. war, natural disaster and nuclear accidents all are unpredictable 
and powerful threats that generally affect all of those  touched by them. 

Personal Stressors  These are also strong unexpected stressors. These include events that are powerful 
enough to challenge adaptive abilities as alike cataclysmic events, but they affect fewer people at anyone 
point in time, e.g. illness, death, or losing one's job, but in these type of " events, social support has a 
moderating effect on stress. 
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 Background Stressors  The third group of stressors have been labelled as daily hassles or routine stressors, 
i.e. stable, repetitive, low intensity problems encountered daily as part of one's routine. These daily hassles 
include job-dissatisfaction, neighbourhood, noise etc. that are less powerful but if the impact of these daily 
hassles persists over long periods of time, these become chronic. 

Many environmental stressors are so common that we are not aware of their impact, e.g. temperature, wind, 
rain and changes in weather are obvious contributors. Over populated cities burdened with crowds to 
maneuver through, line to stand in, seats to fight for, faceless bureaucracies to deal with and meaningless 
noise to listen can cause environmental stress attacks. Noise made in school by announcements, in classes, in 
recess periods and offices produce side effects such as dizziness, decrease in gastric functions, visual 
disabilities, fatigue, headache and nausea among students. These, in turn contribute poor job performance by 
students and absenteeism by students and staff (Gamlech & Chan,1994). 

Five Levels of Stressors represent potential areas of stress (According to Gmeloch & Chan, 1994) 
• Personal Stressors:- Susceptibility to stress is determined by both genetic and developmental 

characteristics. 

• Interpersonal Stressors:- According to several behavioural scientists; good working relationship 
contribute to healthy work environment. A healthy working relationship depends on support, trust and 
cooperation. 

• School Stressors:- Stress from school setting is characterized by factors that reflect the organization itself 
(size, number of students and staff, rules and regulations, method of instructions, failures, work overload 
and under work etc.) 

• Environmental Stressors:- Poor Socio-Economic Status; family environment and school environment; 
neighbourhood problems cause stress. 

• Private Life Stressors:- Personality problems; marital conflicts; personality conflicts; role conflicts; etc. 
cause stress.  

EMERGENCE OF THE PROBLEM  
 Studies have shown that children conversant with technology show improvements in their writing, reading 
and math skills. Technology has also contributed to the decrease in drop out rates, improvement in student 
attendance and enhancement in their learning abilities. Technology in school benefits the children during 
their higher education. It lays a strong foundation of a successful professional life of an individual. 

Computers can offer livelier explanations of various subjects. The inclusion of technology in the process of 
learning makes learning an enjoyable activity, thus inviting greater interest from the kids. Unlike a teacher-
led classroom, where students passively receive whatever information the teacher is providing, in tech savvy 
classrooms, students are active participants. 

Researches have shown that there is great importance of integrating technology in the classroom. When 
students are taught through slide shows or by showing films, it makes the lessons very easy and interesting 
for them. It helps in their learning, at the same time motivates them to attend school everyday. Thus, another 
importance of technology in schools is that it brings down the drop-out rates.  

Looking at the importance of technology in the classroom, it can be said that it indeed is the need of the hour. 
Some people might be reluctant to this change and usage of technology among children, but they will have to 
come around sooner or later, owing to the positive effects of technology on society. As Bill Gates once said, 
"The people who resist change will be confronted by the growing number of people who see that better 
ways...are available thanks to technology." 

Review of related literature revealed that an extensive application of new strategies is making their way in 
the field of education. These strategies include… OHP, Film Projector, Slide show, Programmed instruction, 
Models of teaching and instructional teaching etc. 
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Few programs have been implemented as broadly or evaluated as thoroughly over the last four decades in 
education as those associated with mastery learning. Programs based on mastery learning principles operate 
today in nations throughout the world and at every level of education. When compared to traditionally taught 
classes, students in mastery learning classes consistently have been shown to learn better, reach higher levels 
of achievement, and develop greater confidence in their ability to learn and in themselves as learners 
(Robert L. Bangert-Drowns Kulik, James A. Kulik 1990). 

Although the basic tenets of mastery learning can be traced to such early educators as Comenius, Pestalozzi, 
and Herbart (Bloom, 1974), most modern applications stem from the writings of Benjamin S. Bloom of the 
University of Chicago.In the mid-1960s Bloom began a series of investigations on the variation that existed 
in student learning outcomes. He recognized that while 

 
Figure-1.8: Distribution of achievement in traditional classrooms 

Students vary widely in their learning rates, virtually all learn well when provided with the necessary time 
and appropriate learning conditions. If teachers could provide the time and more appropriate conditions, 
Bloom reasoned that nearly all students could reach a high level of learning. 

In mastery learning strategy,paired with  each formative assessment are specific “corrective” activities for 
students to use in correcting their learning difficulties. With the feedback and corrective information gained 
from the formative assessment, each student has a detailed prescription of what more needs to be done to 
master the concepts or skills from the unit. This “just-intime” correction prevents minor learning difficulties 
from accumulating and becoming major learning problems. It also gives teachers a practical means to vary 
and differentiate their instruction in order to better meet students' individual learning needs. As a result, 
many more students learn well, master the important learning goals in each unit, and gain the necessary 
prerequisites for success in subsequent units. 

When students complete their corrective activities after a class period or two, Bloom recommended they take 
a second formative assessment. This second, “parallel” assessment covers the same concepts and skills as the 
first, but is composed of slightly different problems or questions, and serves two important purposes.  

c) First, it verifies whether or not the correctives were successful in helping students overcome their 
individual learning difficulties.  

ci) Second, it offers students a second chance at success and, hence, has powerful motivational value. 
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Figure-1.9: The mastery learning instructional process 

Despite the modest nature of the changes required to implement mastery learning, extensive research 
evidence gathered , Pamula, Frederick (1994), Lamb, C.M.  (1995), Bayrak B. (2007) Rae, Andrew; 
Samuels, Peter (2011)  shows the careful and systematic application of mastery learning principles can lead 
to significant improvements in student learning. Some researchers even suggest that the superiority of 
Japanese students in international comparisons of achievement in mathematics operations and problem 
solving may be due largely to the widespread use in Japan of instructional practices similar to mastery 
learning (Nakajima, 2006; Waddington, 1995). 

Research evidence also shows that the positive effects of mastery learning are not limited to cognitive or 
achievement outcomes. The process also yields improvements in students' confidence in learning situations, 
school attendance rates, engagement in class activities, attitudes toward learning, and a variety of other 
affective measures.   

 
Figure-1.10: Distribution of achievement in Mastery Learning Classrooms 

Mastery learning will not solve all the complex problems facing educators. Nevertheless, careful attention to 
the elements of mastery learning allows educators at all levels to make great strides in their efforts to reduce 
the variation in student achievement, close achievement gaps, and help all children to learn excellently. 

However, there is a growing body of research showing that fairly simple interventions can lower students’ 
anxiety about tests and boost what they learn in the classroom. These interventions don’t teach academic 
content, they target students’ aptitudes. (Sharon J. Derry , Debra A. Murphy1986).  

To develop interventions that help students perform at their best when the pressure is on, it is essential to 
understand why students sometimes perform below their ability in stressful academic situations. Researches  
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have shown that a diverse set of phenomena – ranging from the negative emotional reaction a female math 
major might experience when reminded of the stereotype that “women can’t do math” (termed stereotype 
threat; Steele, 1997), to the acute pressure anyone might feel when taking a high-stakes college admissions 
test, to the anxiety people with a chronic fear of math experience when sitting in math class – show striking 
commonalities in the effects they have on cognitive functioning. Specifically, these stressful academic 
situations reduce the working-memory available to attend to a task’s information processing requirements 
and to control its execution. In other words, significant  negative correlation  between I.Q. and academic 
stress,  study habits and academic stress was also reported by the study( Bector (1995)). Chet 1990) found 
stress on the part of students to be a very important cause for the under achievement of the students. 
Arundhati (1992) in a study examined the relationship of personality and  adjustment variables with 
academic achievement. Results indicate that emotional maturity, self sufficiency, intelligence, need used for 
achievement, satisfactory home conditions and good health are conducive for academic achievement.  

Stress-laden environments essentially place people in a dual-task situation in which task execution and 
performance-related worries vie for the working-memory capacity once devoted solely to the task at hand. 

Establishing a link between working-memory and academic failure provides insight into why poor 
performance occurs. It also hints at important individual differences in susceptibility to failure. Working-
memory is often portrayed as a general cognitive construct. Yet, it is also an individual difference variable – 
meaning some people have more of this general cognitive capacity than others. Thus, it is important to 
understand how people with more or less working-memory are affected by the types of high-stakes situations 
in which academic performance often occurs. 

Understanding the mechanisms by which stressful academic situations impact performance allows us to 
design quick, cost-effective, and easy-to-use interventions to help students in the classroom. 

Learning habits to combat academic stress can bring benefits beyond the classroom. High-stakes situations 
are an inevitable part of life at school and especially at work. If students can learn to perform up to their 
ability in school, the same anxiety-easing techniques can make them better prepared for job interviews, 
business presentations, or other stressful tasks in life. 

On the bases of above facts and observations, the present research has been planned to be designed to study 
students’ learning outcomes through computer based mastery learning in relation to academic stress and 
parental involvement. 
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REVIEW OF RELATED LITERATURE 
In the previous chapter theoretical framework of various variables was presented followed by emergence of 
problem. This chapter deals with   Review of related research studies. 

Any kind of research needs a familiarity with the literature to discover or explore something new which has 
not been already existing or known. The study of literature provides a wide scope for any kind of 
investigation in any problem area to search what other researchers have already attempted to find out, the 
methodology they have used and to what extent they have been successful in their research and what 
problems still remain to be solved. Considering the pros and cons of premier research and the success of the 
investigators and educationists in these areas, the present study  has been forwarded with the review of 
literature related to the main issue discussed, which the investigator could gather with all the resources 
available within his premises.   

RESEARCH STUDIES RELATED TO LEARNING OUTCOMES 
Wright and Bobby (1985) a random sample of 1,472 students was drawn from the 4,420 students enrolled 
during each fall quarter from 1981 to 1985. From this sample 289 survey forms (20%) were completed and 
returned. The most important factor influencing respondents' participation at tribal colleges was that they 
considered other colleges to be located too far from home. A majority of respondents had practical career or 
advanced educational goals as well as personal development goals--to learn for learning's sake and to enrich 
their daily lives. In all cases, respondents indicated that the colleges had assisted them in meeting their goals. 
Overall, 94.7% were somewhat or very satisfied with their colleges. The greatest discontent--expressed by 
one-fourth of the respondents--was with availability of needed courses. Among students who left the tribal 
colleges before completing their educational goals, home responsibilities was the most frequently cited 
reason, followed by personal problems and insufficient money.  

McGregor et.al (1986) the goal of this 2-year project was to examine applications of microcomputer 
technology in classrooms for students with severe handicaps. Staff members in 12 classrooms in the School 
District of Philadelphia (Pennsylvania) were taught to use Apple II microcomputer systems and various 
peripheral devices. Teachers in these classrooms found word processing software helpful in assisting home-
school communication, but data management applications were not viewed as time efficient. In the area of 
student instruction, the computer was useful as a means for developing motor skills and learning 
response/reinforcement contingency relationships. The physical arrangement of the equipment and the match 
between student and input device emerged as important considerations in promoting successful student-
computer interaction. Only a small proportion of students in project classrooms were able to use software 
intended to teach basic concepts and language skills 

Robert (1987) as part of a study conducted by the Learning Assessment Retention Consortium to develop a 
student outcomes evaluation model, data were collected on the characteristics and skill levels of 7,500 
remedial writing students from 29 community colleges in Fall 1986. Three methods of data collection were 
used: pre-testing of reading comprehension, "sentence sense," and writing ability; pre-testing for 
measurement of student educational goal satisfaction; and data collection from college records for 
determining student persistence and performance. This preliminary report provides a description of findings 
from the pre-tests and pre-questionnaire and describes students in the sample in regard to their initial skills 
levels and their demographics. These findings include the following: (1) the study sample was comprised 
primarily of day students, young in age, attending full-time, desiring to transfer to four-year colleges, and 
taking the remedial writing course to acquire the skills necessary to advance in postsecondary education; (2) 
the students' assessment test scores indicated that they were accurately and consistently placed in appropriate 
level courses and that skill levels did not vary greatly among colleges; (3) minority groups were 
overrepresented in the remedial writing classes; (4) there were more females in the higher-level English 
courses; (5) more than half of all students were under 20 years of age; and (6) over 50% had been enrolled in 
an English writing course within the last year. The bulk of the report consists of college detail tables. The 
appendices include a list of the college participants with enrollments given; an interpretation of the reading 
and writing scores; and copies of the pre- and post-questionnaires. 
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Bosma (1988)  examined the attrition and persistence of students enrolled in adult basic education literacy 
programs. The study population consisted of 1,407 adult learners who had completed intake interviews 
and/or been enrolled in learning programs at the Technology for Literacy Center in St. Paul, Minnesota, 
during a two-year period. The dependent variable for the study was attrition/persistence. The independent 
variables consisted of six categories of variables relating to personal and demographic characteristics, initial 
goals at intake, educational history and achievement, current employment status, attitudes toward working 
with computers, and program of study. The 36 variables studied accounted for only 7.8 percent of the 
variance in attrition/persistence, and 22 variables accounted for less than 5 percent of the variance between 
program completers and leavers. The study findings were consistent with other research in that students who 
were unemployed but available for work were more likely to drop out than were other students and that 
obtaining a General Educational Development certificate is positively correlated with persistence 

Ferguson (1990) investigated outcome data obtained from six samples of primary school students, four of 
which consisted of at-risk students. Participants were: (1) 46 students from a transitional first-grade, 
developmental, regular education school readiness program (SRP) for at-risk kindergartners; (2) 20 
nonplaced kindergartners who were recommended for SRP and who advanced directly into first grade; (3) 31 
kindergartners judged ready for promotion into first grade from kindergarten; (4) 16 students held out of 
kindergarten; (5) 24 students retained in kindergarten, first, or second grade; and (6) a random sample of 18 
second graders. Along with standardized achievement outcomes and demographic background variables, the 
investigation probed the role of teacher-rated social, problematic, behavioral, motivation, success, self-
esteem, classroom participation, and engagement characteristics of students. Parent surveys examined the 
role of parental level of education, attitudes, and other contextual factors. Findings suggested that extra-year 
students were characterized by lower achievement ratings and teacher ratings than random or promoted 
students who were one year younger. 

McNeil and Others (1991) in a report of a 3-year project discussed the results of the testing of computer 
conferencing and e-mail (electronic mail) at Montgomery College (Maryland) over a period of four 
semesters. The product was designed to answer the following questions: (1) Could computer conferencing or 
e-mail increase access? (2) Would the quality of the instruction via e-mail be lower than the quality of 
traditional instruction? (3) Do certain disciplines lend themselves more to e-mail instruction than others? (4) 
What should be the extent of the commitment of faculty and the administration? and (5) Is e-mail cost 
effective? To investigate these questions, e-mail was used to teach courses entirely via interactive computer 
and to supplement video courses for more than 100 distance learners. Outcomes were compared with 
identical traditional classes taught by the same instructors. Results included more interaction between student 
and faculty, improvement of quality of writing abilities, learning outcomes comparable to traditional classes, 
and easier access to learning opportunities. The project uncovered major problems in the areas of technical 
support, training, and marketing. Evaluations, promotional and publicity materials, external dissemination, 
and comments are appended. Also appended is a summary report from a 1988 conference on technology in 
higher education and a discussion paper and two case studies from the conference. 

Fine (1992) described charter school development and the 3-year Philadelphia (Pennsylvania) Schools 
Collaborative, which worked with educators and parents to transform comprehensive high schools, increase 
student outcomes, and establish teacher engagement and parental involvement. Charter schools (intellectual 
and emotional communities of adults, students, teachers, parents, counselors, and university faculty that 
nurture an engaging educational experience across 4 years and enjoy ongoing relationships inside urban 
public high schools) were designed. Neighborhood high schools and the Central District were radically 
reformed via communication and decision making governance, school organization, professional 
development, student and family supports, assessment/evaluation, and partnerships/ focus on transitions. 
Eight million dollars and 3 years later, the first phase of the Collaborative shows that school-based 
restructuring (a relentlessly supported strategic agenda focusing on transformed governance, instruction, 
structure, assessment, and student supports) improves student outcomes even in poverty-ridden districts; 
external investment enhances student outcomes, especially monies instigating systemic change; participatory 
and strategically guided decision making lead to improved student outcomes; schools most "at risk" are most 
susceptible to early improvements, especially with high external and deep school-based investment; and 
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educationally rich and intimate learning communities enhance student learning, teacher collaboration, and 
parent involvement. 

Keith and Others (1993) investigated Virginia special education program standards, focusing on local 
applications of the standards for class size and class mix and the effect of varying class size and class mix on 
student outcomes. The study concentrated on students with educable mental retardation, severe emotional 
disturbance, and specific learning disabilities. The research model involved interviews, observations, and 
document reviews at three local education agencies and a survey of over 1,000 special education teachers 
and administrators. The study found that: (1) Directors of Special Education and special education teachers 
consistently recommended smaller resource classes than current standards allow; (2) teachers believed that 
manageable class sizes with paraprofessionals were not much larger than manageable class sizes without 
paraprofessionals; (3) students in larger classes achieved at a lower level than students in smaller classes, 
with reading achievement affected more than mathematics and with elementary students affected more than 
secondary students; (4) smaller classes had no effect on students' self-concept, behavior, level of motivation, 
work habits, or interpersonal skills; (5) Directors supported mixing students with different disabilities in the 
same class while teachers did not; (6) mixing students with different disabilities had no effect on academic 
achievement, motivation, self-concept, work habits, or interpersonal skills; and (7) most Directors support 
noncategorical placement and integration into regular education. 

Aworuwa (1994) investigated a qualitative study of the faculty's perceptions of computer use for teaching 
and the impact on teaching and learning. This study was a qualitative study of how a group of professors 
perceive computer use in their teaching and its impact on teaching and learning. Among the findings of this 
study are that professors use computers for different teaching purposes including their own efficiency and 
providing computer experience for their students. Impact of computer use on teaching perceived by 
professors include the opportunity to expand the range of teaching strategies efficiency in managing teaching 
tasks, and more control of teaching. Perceived impacts of computer use on learning include increase in 
students' class participation, increase in quality and quantity of learning, positive attitudes towards learning, 
and marketability. 

Mann (1994) studied the effects of temporal sound on computer-based learning. This research addressed the 
problem of inattention to critical information from the computer interface by focusing on software solutions 
using sound. Temporal sound was designated for empirical study. Temporal sound is spoken information 
provided about a future or past event that presents highlights and details about static or moving visuals. Two 
studies were conducted using a sequential hypermedia-learning environment based on feedback from a 
formative evaluation with 27 post-secondary students. In the first study, 56 subjects were randomly assigned 
to one of three treatment conditions: sound, sound/text or text. Multivariate analysis indicated that subjects in 
the sound and sound/text conditions summarized more highlights and details than those in the text condition. 
The expectation that subjects using sound would be more motivated was not confirmed. The second study 
applied the same treatment conditions with 12 subjects. A protocol analysis indicated that temporal sound 
affected their constructive ability. Subjects - in the sound/text treatment summarized more highlights and 
details than those in the sound or text treatments. 

Engle (1996) examined the effect of mentoring electronic mail on student achievement and attitudes in a 
graduate course in educational research. The results of the study showed no significant differences between 
the treatment groups in achievement or in attitudes toward educational research. Introverts had lower 
attitudes and lower final exam grades in both groups, although introverts in the mentored group scored 
higher than those introverts in the neutral group; at test of the means of total response to e-mail from the 
researcher, showed a significant difference between the mentored and neutral e-mail groups. Introverts 
responded more often than extroverts in both groups; teacher effect was significant in determining class 
response to e-mail messages; responses were most frequent in the researcher's classes.  

Taylor (1996) conducted a pilot study of an instructional technology intervention (for student achievement 
and parent involvement. This study investigated the implementation and impact of a program initiated in one 
school district, which combined take-home computers with strategies for parent assistance to improve 
academic achievement for basic skills of elementary students. Overall, the qualitative findings offered 
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greater support for program implementation, utilization and impact than did the quantitative findings. 
Teacher and student implementation and use were moderate. According to parents, teachers and students, the 
program impacted positively on student attitudes and behavior. In addition, parents and teachers highlighted 
positive aspects of the program. 

Bills (1997) studied the effects of structure and interactivity on Internet-based instruction. This study 
confirmed that good instructional design of Internet-based instruction improves student achievement of 
learning outcomes. The effects of structure were the only significant outcomes. This study was an important 
first step in laying the foundation for future research in instructional design for Internet-based instruction. 

Kranc (1997) investigated the impact of individual characteristics on telecommunication distance learning 
cognitive outcomes in adult/nontraditional students. The purpose of this study was to ascertain whether 
individual traits and demography -were predictive factors of cognitive performance as measured by a post 
test instrument in an interactive telecommunication distance learning setting. The study revealed that while 
learning styles and attitudes of individuals were not predictive of cognitive outcomes,  

Interesting trends were revealed: 
 As exposure to technology increased, cognitive performance increased. 

 Learning styles may be predictive of attitudes toward methods of instruction, while it may not be 
predictive of cognitive outcome in the telecommunication setting. 

 Ethnicity and education level seem to have a significant, but undetermined, effect on success in the 
telecommunication distance learning setting that may reveal ' underlying factors of cultural bias. 

 In the telecommunications setting, students do as well as, or better than, traditional lecture students in 
cognitive performance. 

Price (1998) studied the relationships between learning context, student approach to learning and student 
learning outcomes in distance education. The purpose of the present study was to explore qualitative 
differences in student learning outcomes in distance education courses. The design of this study employed a 
mixture of both qualitative and quantitative data collection and analysis procedures. The data set included 
instructor interviews, a qualitative measure of instructor's student learning expectations for their course, 
qualitative measures of students' course learning expectations, and quantitative measures of student's general 
learning approach, students, specific approach to learning in their course, and students' positive and negative 
impressions of their course. 

Zheng (1998) investigated the effects of using hypermedia as an instructional intervention to improve ESL 
learners' metacognition, motivation, and academic achievement. This study focused on cognitive learning 
process from the perspective of metacognition based on the belief that learners' metacognition could play an 
important role in learning. The study examined the relationship between metacognition and educational 
technology and tried to find whether the use of educational technology like hypermedia could help improve 
learners' metacognition and consequently enhance learners' ability in cognitive learning. The major 
conclusions of this study include the following: 

 In an educational technology-learning environment such as hypermedia, the learner displays a tendency 
to use higher order thinking skills in learning. 

 In an educational technology-learning environment, the learner demonstrates self-confidence and self-
initiativeness in learning. 

 In an educational technology-learning environment, the learner is exposed to multiple information 
sources and develops a good knowledge of the learning task that he is taking. With educational 
technology such as hypermedia, the learner becomes better informed of the task and of himself, and is 
able to take effective strategies to make learning successful. 

Chrite (1998) studied the knowledge, transfer and learning outcomes in university-based executive 
education. The purpose of this study was to gain a better understanding of the basic conditions and variables 
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affecting the transfer of knowledge from university-based management development programs. The data 
suggested that the dependent variables (acquisition and application of various skill sets) are in fact impacted 
by an organization's commitment to managerial development. In addition, the data indicate that executives 
who participated in the Executive program and expected to transfer knowledge back in the work environment 
had a higher propensity to believe that they were better able to contribute to their organizations as a result of 
the program. The data confirm that the organizational work environments significantly impact the extent to 
which knowledge gained in the learning environment will transfer back to that environment. 

Garatti (1999) conducted a study on the interplay among second language (L2) models of syntax 
presentation, learners, abstract reasoning abilities (Induction and deduction), IQ and instructional preferences 
on “beginner students of stalian students studying at a US State University revealed that differences in 
instructional modes did not result in differences of achievement or transfer of the rules example based group 
inductive reasoning significantly related to achievement and transfer other evidences from the study indicate 
that there were no discrepancy between students understanding of the rule and its actual implementation. The 
findings form the self-reports also indicated that students vary on both example and rules when instantiating  
rules, even when only examples or rules are provided during instruction.  

Hoadley (1999) examined what students in the middle school science course learned through on line peer 
discussion through cognitive accounts of collaboration stressing on interacting with ideas and socially 
situated accounts stressing on the interpersonal context. Results indicated that there was a large effect of 
discussion group on learning outcomes which is not reducible to group composition or gross measures of 
group process. Experimental manipulations in the types of social was available to students suggest that many 
students do use socially relevant representations to support their understanding of multiple viewpoints and 
science reasoning. 

Nahigombeye (1999) investigated the effects of hypermedia instructional materials on student's learning of 
the French perfect tense. Subjects were 45 students enrolled in 5 sections of elementary, French  in the 
Department of Foreign Languages, Colleague of Arts and Sciences, at the University of Toledo during 
Spring Semester 1999. Results of the study indicated that students who learned the French perfect tense  
conjugation of verbs ending in-ER using hypermedia instructional material  achieved higher test scores, had 
greater retention of these verbs perfect tense conjugation, and had a positive attitude toward the use of 
hypermedia instructional material to learn the French Perfect tense conjugation. 

Smith (1999) studied the effectiveness of traditional methods in an online learning environment. In this study 
all students participated in both traditional (control) and online experimental interventions. Interventions 
were created in which the intact traditional instruction was delivered through an online learning environment 
created specifically for this study. The results of this study showed that overall, there were no significant 
differences between experimental and control groups. That is, student performance was the same whether 
instruction was delivered in a traditional classroom or through an online, learning environment. Traditional 
instructional methods, such as those used in this study  produce similar academic outcomes when delivered 
through online learning environments.  

Bennett (1999) studied the Internet technologies and learning outcomes in post secondary settings. The 
purpose of this study was to understand the impact of Internet technologies on graduate student learning. 
This study found two significant results that provide evidence to support the use of technology in the 
classroom. A significant positive relationship between the use of technology in the classroom and student 
satisfaction was found. Also, a significant positive relationship was found between the use of technology in 
the classroom and the amount of collaborative learning in which students are engaged. No significant results 
were found with learning strategies or meta cognitive strategies. 

Anderson (1999) in a study conducted by students and faculty reported that the Internet-based courses 
facilitated learner autonomy; for some students, the level of autonomy was clearly uncomfortable, and a few 
cited loneliness and a desire for more communication with instructors. On the whole, however, students said 
they were satisfied. Also advances in computer technology and Tele-communications may have created a 
virtual space for teachers and learners of mathematics that is in many important respects equivalent to the 
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precincts of the university seminar room. Most students and all teachers who responded to the survey said 
their internet-based calculus courses were as good as classes taught on campus or even better. 

Toriskie (1999) examined the effects of Internet usage on student achievement and student attitudes. The 
purpose of the study was to determine whether the use of the Internet, integrated in to an eight week social 
studies unit at the fourth grade level of elementary school, would affect students' achievement in social 
studies or students' attitudes toward school, reading, writing, geography, history, maps, computers, and 
typing. The results of the study suggested that Internet usage has a positive impact on both student 
achievement in social studies and on student attitudes toward geography, history, and maps. Notably, 
Internet usage had significant achievement benefits for Hispanics and significant attitude benefits for 
students of lower socio-economic status. 

Webb (1999) studied the moderating effects of information technology on knowledge delivery: an 
examination of interaction processes and learning outcomes. This research was conducted to address the 
need to examine the effects of information technology on learning interaction and learning outcomes in an 
environment controlled for the effects of other constructs. It examines the effects of information technology 
on interaction processes occurring in the computer-equipped classroom where electronic delivery can 
support a human instructor or serve as a surrogate for the human instructor. The research demonstrated that 
information technology had effects only on some sub-constructs of learning interaction. Information 
technology was shown to have a significant positive effect on an objective measure of learning outcomes. 
Findings reported in this dissertation provide new knowledge about the impact of information technology on 
learning as well as an instrument that can serve as a tool to support future research endeavors. 

Brogan and Kong (2000) evaluated student achievement and attitudes using different learning modes to 
understand how applications of technology based learning approaches can be improved to address several 
contemporary issues regarding learning outcomes. The results included evidence that computers can deliver 
successful learning ; outcomes based on pass rates and grades, as well as student satisfaction. Strong linkages 
between attitudes and successful learning outcomes got the need to focus on enabling  positive attitudes. 

Walsh (2000) studied the relationship between computer-assisted instruction, instructor-led instruction, and 
learning achievement for teaching statistical process control. The research was designed to study learning 
outcomes, duration of tutorial time, retention, 'relationship between duration of tutorial time and post-test and 
content retention test scores for the computer-assisted instruction group, and attitudes towards computers as 
an effect of the treatment given to subjects. The results showed no significant difference between the 
treatment groups with respect to pre-tutorial knowledge levels, initial learning, and content retention. The 
computer-assisted instruction group had a shorter duration of tutorial time, completing their tutorials by 46 
minutes faster on the average when compared against the instructor-led group. There was no relationship 
between duration of tutorial time and performance on post-test and content retention scores for the computer-
assisted instruction group. 

Taechamaneestit (2000) conducted a study entitled the computer-mediated communication: attitude and 
learning proficiency of Thai undergraduate business students The study investigated whether students' 
attitude change towards the use of computers and specifically electronic mail (e-mail) function after taking a 
required course in computer usage. He found that e-mail discussions facilitate learning and therefore may be 
suitable to be used in place of traditional classroom discussions. E-mail as a discussion tool is an alternative 
that may result in higher level of student learning for many higher education courses, especially for those 
who are reluctant to discuss course concepts in face-to-face settings. 

Rothman (2000) studied the impact of computer-based versus traditional textbook science instruction on 
selected student learning outcomes. The study was designed to examine the impact of computer-based 
science instruction on elementary school level students' science content achievement, their attitude about 
science learning, their level of critical thinking-inquiry skills, and their level of cognitive and English 
language development. The study compared these learning outcomes resulting from a computer-based 
approach compared to the learning outcomes from a traditional, textbook-based approach to science 
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instruction. He found that non-traditional, computer-based instruction in science significantly improved 
students' attitudes towards science learning and their level of English language development. 

GueIdenzoph (2000) investigated the College students' use of computer technology and its relationship to 
constructivist learning. This research was based on the question of whether students perceive the use of 
computer technology as affecting their abilities to construct meaning and enhance their ways of knowledge 
and learning. With regard to students' frequency of use of computers, percentages indicated that students use 
email and the Web for personal purposes on a daily basis much more frequently than for class use. In 
addition, significant relationships were found between gender and students personal use of the Web as well 
as their personal use of computer applications. Students' enrollment status was found to be significantly 
related to both their class use of computer applications and their personal use of computer applications. 

Brogan (2000) evaluated student achievement and attitudes using different learning modes. This study was 
designed to evaluate a form of computer-based educational technology in order to understand how 
applications of technology-based learning approaches can be improved to address several contemporary 
issues regarding learning outcomes. Findings included evidence that computers can deliver successful 
learning outcomes based on pass rates and grades, as well as student satisfaction. Progress is being made in 
bridging gender-related issues with females and math, and females and computers. Strong linkages between 
attitudes and successful learning outcomes beget the need to focus on enabling positive attitudes. 

Miller (2000) examined mathematics knowledge of pre-service elementary teachers within the context of a 
course designed to be consistent  with mathematics reform.  The findings of the study indicated that students 
needed to experience learning mathematics within a course structure that was  constant with reform. Most  
students identified school experiences and  teachers  as the primary  source  of their beliefs about 
mathematics  Finally, the study  showed  that the course was effective in increasing the three types of 
mathematics knowledge in changing some  students inhibiting  beliefs and  attitudes regarding mathematics, 
and in reducing mathematics anxiety. 

Page (2000) studied the integration of on-line instruction into a Kansas community College a naturalistic 
study. The study revealed that while many of the issues affecting the integration and future of online 
instruction at the community college are the same as those impacting four-year colleges and universities, 
there are major differences in how these issues affect and are being managed by the community college. The 
study found that on-line instruction at the community college involved in the study has developed through an 
experimental approach. The study also found that many faculties base their Judgment of the quality of on-
line instruction on its ability to replicate a traditional classroom experience rather than a more objective 
outcome of teaching effectiveness. 

Simmering (2000) also studied the effect of learner  control and individual  differences on leaving outcomes  
on 189 grammars skills on students and writing  assignments. Result of the study indicated that mastery 
oriented  individuals were more motivated  to learn Additionally moderated by the amount of learner control 
in-training. A predicted relationship between motivation to learn. However, two unobstructed measures of 
motivation to learn were positively related to painting and Findlay, learning was significantly related to 
transfer of training. 

Cottrell (2001) examined scholarly teaching: exploring how diverse faculty investigates course changes to 
improve student learning. The purpose of this study was to learn how faculties are addressing these concerns 
by approaching teaching as a scholarly activity. The case studies and qualitative analysis of the data revealed 
that diverse educational institutions and faculty from different disciplines are approaching teaching as an 
investigative process. The faculties are developing active learning approaches to help students realize the 
courses' learning outcomes. The faculties are also using multiple assessment strategies to make informed 
changes in the classroom, which helps maximize student learning. 

Miller (2001) investigated the technology and learning in the undergraduate classroom. The current 
research begins an investigation to identify the effect of technology non undergraduate student learning, as 
well as on student attitude towards the learning experience when Internet Technology is added to a face-to-
face pedagogical strategy in undergraduate survey course sections. The findings of this research were that 
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using technology in instruction of the course did have an effect on student achievement and attitudes 
towards instruction. First, students receiving instructional treatment in the dynamic dual instructional 
mode had significantly higher achievement scores than Students in either traditional or static dual 
treatment modes. Furthermore, students receiving instruction in the dynamic dual mode had significantly 
greater positive attitudes towards the instruction received than students in either the traditional or static 
dual treatment groups. Finally, students receiving instruction in the flexible online mode showed similar 
outcomes in achievement and attitude as were found in the dynamic dual instructional group. 

Morales (2001) studied how a computer software program reinforces reading comprehension skills in 
limited English proficient 7th grade students. It also investigated whether there were any differences between 
the experimental and control groups' outcomes after the treatment was applied and explored, what specific 
reading comprehension skills the computer program improved. He found, in general, learners' experience 
with computerized lessons was positive, although not all students enjoyed or learned with this strategy.   

Norwood (2002) this cross-sectional study used primarily quantitative methods to investigate the superior 
achievement of 4th- and 5th-grade students at Alaska's Kenai Peninsula Borough School District who as 
young elementary students had attended K-2 primary school, compared to peers who had attended a K-6, K-
8, or K-12 configured school. Since this study was limited to a single school district that included all four 
elementary school configurations in communities that were found to be similar, variables that historically 
confuse the application of results to conclusions were systematically eliminated as causal factors. To study 
the effect of the remaining variables on student outcome, educational instructors that had experience 
teaching in both a K-2 and other configurations within the district were surveyed. The survey findings 
revealed the magnitude of the variance between causal agents known to affect future student success that 
exists in the K-2 versus other configuration elementary schools. In order of decreasing magnitude, the 
following variables are more prevalent in the K-2 environment than in other configurations, and their 
increased presence related to superior student achievement in later years: Resources, Parental Involvement, 
Collaboration (among administrators, teachers, and special services personnel), Foundation (ability to 
establish social and emotional competence, language, cognition, teaching strategies that lead to next levels of 
accomplishment), Relevant Teacher Training, Teacher Efficacy (with regard to aligning primary students' 
interests and abilities), High Expectations, Principal's Leadership, Teacher's Stability, and School Climate. 

Graue and Others (2004)  investigated the contributions of curriculum approach and parent involvement to 
the short- and long-term effects of preschool participation in the Title I Chicago Child-Parent Centers. Data 
came from the complete cohort of 989 low-income children (93% African American) in the Chicago 
Longitudinal Study, who attended preschool in the 20 Child-Parent Centers in 1983-1985 and kindergarten in 
1985-1986. We found that implementation of an instructional approach rated high by Head Teachers in 
teacher-directed and child-initiated activities was most consistently associated with children's outcomes, 
including school readiness at kindergarten entry, reading achievement in third and eighth grades, and 
avoidance of grade retention. Parent involvement in school activities, as rated by teachers and by parents, 
was independently associated with child outcomes from school readiness at kindergarten entry to eighth 
grade reading achievement and grade retention above and beyond the influence of curriculum approach. 
Findings indicate that instructional approaches that blend a teacher-directed focus with child-initiated 
activities and parental school involvement are origins of the long-term effects of participation in the Child-
Parent Centers.  

Reed Stevens and Others (2005) in this research have elevated the proposition of knowledge’s domain 
specificity from a working hypothesis to a de facto truth. The assumption of domain specificity structures 
handbooks, organizes branches of funding agencies, and provides headings for conference proceedings. 
Leading researchers often focus on a single slice of the school day despite the possibility that such segments 
swirl into a blur for children. The authors examined the domain-specific landscape, beginning with the recent 
past, when domain generality, not domain specificity, reigned supreme. They then examine the transition to 
domain-specific approaches. Next, they offer an alternative to both positions, a stance they call the 
comparative understanding of school subjects. A comparative understanding trains attention on how the 
same children understand multiple subjects in the curriculum. The authors argue that this approach represents 
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a promising path for conceptualizing research on children, schooling, and thinking by raising new questions 
about children’s understandings.  

Patricia and Others (2005) emphasised that schools and districts are adopting out-of-school-time (OST) 
programs such as after-school programs and summer schools to supplement the education of low-achieving 
students. However, research has painted a mixed picture of their effectiveness. To clarify OST impacts, this 
synthesis examined research on OST programs for assisting at-risk students in reading and/or mathematics. 
Researchers analyzed 35 OST studies that employed control or comparison groups and met other inclusion 
criteria. Meta-analyses indicated small but statistically significant positive effects of OST on both reading 
and mathematics student achievement and larger positive effect sizes for programs with specific 
characteristics such as tutoring in reading. Whether the OST program took place after school or during the 
summer did not make a difference in effectiveness.  

Yamarik (2007) carried out a study to answer the questions – Does Cooperative Learning Improve Student 
Learning Outcomes? And what is the effect of small-group learning on student learning outcomes in 
economic instruction? In spring 2002 and fall 2004, the author applied cooperative learning to one section of 
intermediate macroeconomics and taught another section using a traditional lecture format. He identified  
and then tracked measures of student learning outcomes. Using multivariate regression analysis, he found 
that students taught by cooperative learning achieved greater academic performance in the form of higher 
exam scores. 

Robert and Cynthia (2008)  review research on the achievement outcomes of three types of approaches to 
improving elementary mathematics: mathematics curricula, computer-assisted instruction (CAI), and 
instructional process programs. Study inclusion requirements included use of a randomized or matched 
control group, a study duration of at least 12 weeks, and achievement measures not inherent to the 
experimental treatment. Eighty-seven studies met these criteria, of which 36 used random assignment to 
treatments. There was limited evidence supporting differential effects of various mathematics textbooks. 
Effects of CAI were moderate. The strongest positive effects were found for instructional process approaches 
such as forms of cooperative learning, classroom management and motivation programs, and supplemental 
tutoring programs. The review concludes that programs designed to change daily teaching practices appear to 
have more promise than those that deal primarily with curriculum or technology alone.  

Anchuthengil (2009) investigated the effect of learning  styles  (based on Kolb’s experimental learning 
theory) learning environments (synchronous interactive television) and  student achievement of physical  
therapy, on students enrolled in distance education. The  results indicated  significant interaction effect 
between two independent variables. Simple main effect analysis of interaction  reported a positive  effect of 
learning environment at diverger and  assimilator  learning style types and no effect for  converger and 
accommodator types. The research conduced that the information  generated would  expand the knowledge  
base of learning styles and styles differences  and equip faculty to meet the  diverse learning needs of  the 
students.   

Daniel and Roger (2009) although computer-based learning environments (CBLEs) are becoming more 
prevalent in the classroom, empirical research has demonstrated that some students have difficulty learning 
with these environments. The motivation construct of computer-self efficacy plays an integral role in 
learning with CBLEs. This literature review synthesizes research that has empirically examined factors 
related to computer self-efficacy and the relationship between computer self-efficacy, learning outcomes, 
and learning processes with CBLEs. Results indicate that behavioral and psychological factors are positively 
related to computer self-efficacy. Students who receive behavioral modeling report significantly higher 
computer self-efficacy than do students who receive the more traditional instruction-based method when 
learning with CBLEs. Computer self-efficacy is related both to learning outcomes and to learning processes 
with CBLEs. This review also offers theoretical and methodological issues for future research in the area of 
computer self-efficacy. 

Jennifer and others (2010) revealed that high school exit exams are affecting a growing majority of high 
school students. Although exit testing polices were enacted with the goal of improving student achievement 
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as well as postsecondary outcomes, they also have the potential for negative effects. To better understand the 
effects of exit testing policies, the authors systematically review 46 unique studies that pertain to four 
domains of expected influence: student achievement, graduation, postsecondary outcomes, and school 
response. The evidence reviewed indicates that exit tests have produced few of the expected benefits and 
have been associated with costs for the most disadvantaged students. This review suggests policy 
modifications that may attenuate some of the negative effects. 

V. Darleen and David (2011) in this study adopt a complexity theory framework to review the literature on 
teachers’ professional development practices, the generative systems of these practices, and the impact that 
learning experiences have on their knowledge and changes in classroom practices. The review brings 
together multiple strands of literature on teacher professional development, teaching and learning, teacher 
change, and organizational learning. In doing so, it illustrates that process–product logic has dominated the 
literature on teacher professional learning and that this has limited explanatory ability. The review 
demonstrates the ways the elements of three subsystems (the teacher, the school, and the learning activity) 
interact and combine in different ways and with varying intensities to influence teacher learning. The 
limitations of studies focusing on specific elements or subsystems are highlighted. The study concludes that 
to understand teacher learning scholars must adopt methodological practices that focus on explanatory 
causality and the reciprocal influences of all three subsystems.  

Debora and others (2011) used a meta-analytic approach to investigate the associations between affective 
qualities of teacher–student relationships (TSRs) and students’ school engagement and achievement. Results 
were based on 99 studies, including students from preschool to high school. Separate analysis were 
conducted for positive relationships and engagement (k = 61 studies, N = 88,417 students), negative 
relationships and engagement (k = 18, N = 5,847), positive relationships and achievement (k = 61, N = 
52,718), and negative relationships and achievement (k = 28, N = 18,944). Overall, associations of both 
positive and negative relationships with engagement were medium to large, whereas associations with 
achievement were small to medium. Some of these associations were weaker, but still statistically 
significant, after correction for methodological biases. Overall, stronger effects were found in the higher 
grades. Nevertheless, the effects of negative relationships were stronger in primary than in secondary school.  

Rana and others (2011) employed a second-order meta-analysis procedure to summarize 40 years of 
research activity addressing the question, does computer technology use affect student achievement in formal 
face-to-face classrooms as compared to classrooms that do not use technology? A study-level meta-analytic 
validation was also conducted for purposes of comparison. An extensive literature search and a systematic 
review process resulted in the inclusion of 25 meta-analysis with minimal overlap in primary literature, 
encompassing 1,055 primary studies. The random effects mean effect size of 0.35 was significantly different 
from zero. The distribution was heterogeneous under the fixed effects model. To validate the second-order 
meta-analysis, 574 individual independent effect sizes were extracted from 13 out of the 25 meta-analysis. 
The mean effect size was 0.33 under the random effects model, and the distribution was heterogeneous. 
Insights about the state of the field, implications for technology use, and prospects for future research are 
discussed. 

Cheryl Amundsen and Mary Wilson (2012) reviewed of the literature variously referred to as faculty 
development, educational development, instructional development, and academic development in higher 
education. Previous empirical reviews covering more than 30 years of published literature could draw only 
tentative and weak conclusions about the effectiveness of educational development practices. The authors 
used different questions that queried the nature of educational development practice and the thinking 
underlying practice. Their conceptual review yielded a framework with six foci of practice (skill, method, 
reflection, disciplinary, institutional, and action research or inquiry) that was drawn from an analysis of the 
design elements of the educational development practices in the research they reviewed and from an analysis 
of the conceptual, theoretical, and empirical literature cited by those articles. This six-cluster framework 
provides a new way of thinking about the design of practice and a more meaningful basis for investigating 
the effectiveness of educational development practice.  
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RESEARCH STUDIES ON COMPUTER BASED MASTERY LEARNING 
Sharon and Debra (1986) presented empirical and theoretical evidence is presented to support the 
conclusion that improvement of learning ability is an important and viable educational goal. However, the 
improvement of learning ability necessitates development not only of specific learning skills, which we 
know how to teach, but also an executive control mechanism that automatically accesses and combines 
learning skills whenever they are needed. Metacognitive theorists are currently investigating evidence that 
some executive skills can be imparted through direct training. However, a theme that emerges repeatedly in 
our review is that executive learning skills cannot be trained easily or by direct instruction alone, but must be 
developed gradually and automated over an extended period of time. It follows that genuine improvement of 
academic aptitude is not likely to result from anything less than a thoughtful, systematic curriculum that 
complements direct training in learning strategies, and thereby “engineers” the gradual evolution of 
important executive control skills. 

Thomas (1986) although cognitive psychology currently represents the mainstream of psychological and 
educational thinking, it is only recently that much concern has been shown for learning as such — that is, 
concern for the factors and/or variables that influence changes in human performance, knowledge structures, 
and/or conceptions. This article examines current thinking about learning within the framework of cognitive 
psychology and how a new, cognitive conception of learning can guide future research on both learning and 
instruction. Similarities and, differences between behavioral and cognitive conceptions of learning are 
discussed, along with issues such as the active (rather than passive) nature of learning, the concern for 
understanding (i.e., comprehension), the role of prior knowledge, the cumulative nature of most forms of 
human learning, and the role played by cognitive analysis of performance. Several cognitive theories of 
learning are presented as examples of how cognitive psychology has influenced research on learning. 

James, Chun-I and Charles (1986) reviewed instructional theory and research relating to three design 
criteria: (a) the order of presentation of instruction (sequencing), (b) the kinds of content relationships that 
should be taught, and (c) the way content relationships should be taught (synthesis). With respect to 
sequencing, theory and research on the following are reviewed: scrambled versus logical sequences; micro 
level sequences such as rule-example versus example-rule and the order of instances in the form of examples 
or practice; and macro level sequences such as Bruner’s spiral approach, Ausubel’s general-to-detailed 
sequence based on “progressive differentiation,” Gagne’s hierarchical sequence for intellectual skills, the 
“shortest path” sequence for teaching complex procedures advocated by P. Merrill, Scandura, and others, and 
the Elaboration Theory’s three simple-to-complex sequences proposed by Reigeluth. With respect to 
synthesis, theory and research are reviewed on Ausubel’s advance organizers, Dansereau’s networking, 
Anderson’s mapping, Novak’s concept mapping, and the Elaboration Theory’s synthesizers. Also, research 
on the relations between sequencing and synthesis is reviewed. A variety of recommendations for future 
research are provided, and the importance of model building and theory construction are emphasized. 

Terence (1988) in most educational programs, a substantial proportion of teacher and student time is devoted 
to activities which involve (or lead directly to) evaluation by the teacher of student products or behavior. 
This review summarizes results from 14 specific fields of research that cast light on the relationships 
between classroom evaluation practices and student outcomes. Particular attention is given to outcomes 
involving learning strategies, motivation, and achievement. Where possible, mechanisms are suggested that 
could account for the reported effects. The conclusions derived from the individual fields are then merged to 
produce an integrated summary with clear implications for effective educational practice. The primary 
conclusion is that classroom evaluation has powerful direct and indirect impacts, which may be positive or 
negative, and thus deserves very thoughtful planning and implementation. 

Richard (1989) the emphasis in this paper is on access, defined as the ability to draw on or utilize one’s 
intellectual resources in situations where those resources are relevant. A number of factors influence access. 
They have been identified in various strands of research representing different construct and curriculum 
perspectives. To date, few attempts have been made to synthesize this research. This is the purpose of the 
present paper, which utilizes a framework thought to have relevance across research domains. According to 
this framework, two factors influence students’ ability to access knowledge, strategy, and disposition. The 
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first is organizational in nature, the second relates to the amount of reflective awareness possessed by the 
individual. This paper discusses how organization and awareness factors influence access in each of the 
informational categories and how teachers can better attend to these factors and thus promote access or 
transfer in students 

Robert, Kulik and Kulik (1990) reported through a meta-analysis of findings from 108 controlled 
evaluations which showed that mastery learning programs have positive effects on the examination 
performance of students in colleges, high schools, and the upper grades in elementary schools. The effects 
appear to be stronger on the weaker students in a class, and they also vary as a function of mastery 
procedures used, experimental designs of studies, and course content. Mastery programs have positive 
effects on student attitudes toward course content and instruction but may increase student time on 
instructional tasks. In addition, self-paced mastery programs often reduce the completion rates in college 
classes. 

Coorough (1990) conducted a study entitled the effect of program control, learner control and learner from 
CAI. The purpose of this study was to examine the effects of three CAI locus of instructional control 
strategies on anxiety and learner achievement. The CAI locus of instructional control strategies examined 
were learner control (LC), learner control with advisement (LCA) and program control (PC). To examine the 
effects of CAI lessons on learner anxiety and achievement, split-plot and pre-post test experimental design 
were used. The subject in this study (N=106) were undergraduate students enrolled in a general humanities 
course. The results of the study indicated that there was no significant achievement difference between 
subjects assigned to PC, IC and LCA locus of instructional control strategies. Finally, the LCA group 
required a significantly greater amount of time to complete the CAI lesson than was required by the LC 
group, yet had no associated achievement gain. 

Hicken (1991) conducted a study on learner control and incentive in CAI, This study investigated the effects 
two general approaches to the provision of  learner control and of two  types  of incentive on achievement  
use of options and attitude in CAI but learners can opt to bypass elements of instruction. Criterion measures 
consisted of a 32 item embedded post-test and an on-screen 11 item post instruction questionnaire. Learner 
control results indicated that post test scores for the  Full Minus treatment were  higher than those for 
Leanplus treatment and that the  Full Minus  group had more  positive  attitudes. Yet subject in the fullminus 
treatment spent to more time of the program than leanplus subjects. The findings relate directly in the design 
of instructional computer program as well as to results from previous learner control studies and to the 
design of future studies. 

Clayton (1992) conducted a study entitled the relationship between CAI in reading and mathematics 
achievement and selected student variable. The study was designed to determine the effectiveness of CAI on 
reading and mathematics achievement, attitude toward reading and mathematics, and the effect of the CAI on 
reading and mathematics achievement, attitude for low socioeconomic students. The study involved students 
in grate 2-5 in five elementary schools. Finding indicates that CAI improved reading for students at the 
fourth-grade level and increased positive attitude toward reading third and fourth grade students in the low 
socioeconomic category. The CAI student in grade 2, 4 and 5 made significant gains in mathematics 
achievement. A more positive attitude toward mathematics was shown by students in grade 3 and 4 
following CAI. 

Abadir (1993) discussed the effects of Mastery Learning strategies interactive video mathematics (IVM), 
individual instruction (IND) and the lecture method on mathematics achievement of community college 
students was studied. Interactions among instructional methods, gender, and age were examined ;and the 
grade success rate was determined for each instructional method. The IND and IVM methods were 
characterized by Mastery Learning principles. Pretest and posttest component determined the mathematics 
achievement of college freshmen. Of 377 students enrolled in basic skills mathematics courses at an  urban  
multi campus two –years community college for whom protest results were available, complete date were  
obtained for 137 adults  aged over  22 year and 82 traditional students aged 17 to 22  years. The efficacy of  
the methods  was  compared, and a final  grade  success rate was determined for each  group using chi-square 
for testing significant differences. IVM and  IND  methods had  a positive educational  influence  on 
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student’s achievement on mathematics basic skill posttest scores, but, because many  of these  students did 
not  complete  the course  in  10 weeks, grade  success rate was significantly lower for these  methods  than 
for the  lecture method. No significant difference was found for gender on the main effect, but significant 
difference for simple effects shows that males favor the IVM method. Those over 22 years old had higher 
achievement than did those in the traditional college and group. 

Pamula (1994)   discussed the use of a computer  simulation program in teaching the concepts of 
spectrophotometry. Introduces  several parts of the program and program usage.Presents an assessment 
activity to evaluate student’s mastery of material. Concludes with the advantages of this approach to the 
student and to the assessor. 

Lamb  (1995)  Studied computer- integrated learning system  and elementary student achievement in 
mathematics: an  evaluation study. The results showed that the gains students using the computer were 
greater than the gains of earlier classes. Higher achieving student’s means scores increased more than 
average student’s score. Average achieving student’s scores increased more than the low achieving students. 
Female in low achieving groups had greater gains than males. 

Laney (1995) explored  the effects of cooperative and Mastery Learning methods, alone and in combination,  
on first  and second grade student’s learning and retention of basic  economic facts. A 2 X 2 (cooperative X 
mastery) factorial design compared  the achievement of 120 students randomly assigned by grade  level 
stratification  to one of  four treatment conditions  cooperative learning : mastering learning; cooperative. 
Mastery Learning; and  a control treatment (no  cooperative or Mastery Learning). All subject were 
administered a written pretest, posttest, and delayed posttest on their understanding of economic concepts. In 
addition a randomly selected sub sample of 64 students was interviewed using an oral pretest posttest, and 
delayed posttest. The study suggests that the cooperative-Mastery Learning method is in line with current 
early childhood practices and has the capacity for simultaneously boosting the conceptual development and 
language development of young children. This  capacity is said  to stem from  the method’s  provision of : 
(a) specific, positive feedback; (b) a social  context for sustained  effort  and involvement in a  topic (c) 
child-child  communication exchanges; and (d) adult-child communication exchange. 

Lafronza (1997) conducted a study on the interaction of adult learning styles and instructional design 
implication for the design of computer assisted instruction. The results indicate that   cognitive styles play a 
significant role in adult learner’s performance, at least in CAI learning environment. 

Wittman, Marcinkiewicz and Hamodey –Douglas (1998) conducted  a study on Computer Assisted 
Automatization of Multiplication Facts Reduces Mathematics Anxiety in Elementary School Children. 
Fourth grade elementary school children  exhibiting high and  low mathematics anxiety were  trained on 
multiplication facts  using the Math Builder  Program, a computer  program designed to bring their 
performance to the automaticity level Mathematics anxiety, measured by the Mathematics Anxiety Rating 
Scale-Elementary version (MARS-E) was assessed before and after the students demonstrated automaticity 
level  performance on  the multiplication facts, Results showed that all  of the students automatized the 
multiplication facts using  computer  training Students in the High  anxiety group  averaged the greatest 
improvement in performance and were indistinguishable from the low anxiety group by  the end of  the 
automatcity training. The High anxiety girls, but not the high anxiety boys significantly reduced their 
mathematics anxiety ratings. No significant change in mean anxiety rating were detected for students in 
either of the low anxiety or the control group. Results  indicate that  both high and  low anxiety boys and 
girls  achieved automaticity level performance of multiplication facts  using  computer assisted training, and 
training of multiplication  facts to the automaticity level resulted  in significant reduction of mathematics  
anxiety ratings . Results support the position that mathematics anxiety may result from a failure to learn or 
inadequate preparation in the mastery of fundamental skills. Implications of these findings for mathematics 
instruction and curricula development are discussed. 

Ford and Klicka (1998) used  individualized Computer Assisted Instruction (CAI) Mastery Learning 
formant was offered to sections of Fundamentals of Mathematics and Basic Algebra courses over four 
semesters (Two academic years). The effectiveness of this method compared to a traditional lecture approach 
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was examined in the areas of passing the course, passing the final examination, course retention, and passing 
the next math course. For the Fundamentals course, no significant differences were found among methods in 
all of the above areas except course retention; course retention was significantly higher in sections. In the 
Basic Algebra course, traditional; Section had significantly higher pass rates and course retention rates. CAI 
sections had significantly higher exam pass rates 

Chan (1999) studying  the predictors of achievement using  CAI self  efficacy for  achievement  and control 
of learning beliefs concluded that  there was  no significant positive relation between  time spent using CAI 
and prior  knowledge, self efficacy and control of learning beliefs. From the results of the exploratory 
analyses, rehearsal, elaboration and critical thinking were more likely to used by students using CAI. 

Kuchler, J.M. (1999) studied the effectiveness of using computers to teach secondary school (grade 6-12) 
mathematics : A  meta-analysis. The results suggest that CAI has only an overall small positive effect on 
mathematics achievement but a possible medium positive effect on retention of mathematical concepts and 
skills of secondary school students. The most effective CAI mode appears to be ‘drill and practice” CAI 
appears to be equally effective across gender and grade level but has a greater positive impact on students 
from low socio-economic backgrounds. 

Penss & Nedeff (2000) described a Web-based system for organic chemistry. They demonstrate higher 
earned test scores for those students making the largest numbers of attempts on Web-based practice system. 

Rick Mills (2001) conducted a comparison study of learning effectiveness of CAI VS Class room lecture. He 
investigated the effectiveness of using CAI for skill training in the workplace. Manufacturing employees 
received electrical training using CAI or classroom lecture. Learning, satisfaction and cost of each method 
were measured. CAI was found as effective as classroom for factual topic, but as effective for theoretical 
topics. CAI learning required less time for topic, but not as effective for theoretical topics. CAI learning 
required less time for factual topics, but more  time overall and for theoretical topic. 

 Panarat Sagvihit (2002) conducted a study entitled the development of CAI in higher vocation certificate 
curriculum for business computer of computer network built developed the computer assisted instruction, 
took it for three processing experiments as follows 

1.  The one on one testing  

2. The small group testing, and  

3. Field testing 

With the 35 students who have never learned computer network. The computer assisted instruction for 
business computer  of computer  network in higher vocational certificate curriculum concluded that  
researcher had  built and developed  take the effectiveness of  standard 85.7/85.44, so, this CAI can be  used 
in classes.   

Blok, R Oostdam and others (2002) in a study how effective are computer-assisted instruction (CAI) 
programs in supporting beginning readers? This article reviewed 42 studies published from 1990 onward, 
comprising a total of 75 experimental comparisons. The corrected overall effect size estimate was d = 0.19 (± 
0.06). Effect sizes were found to depend on two study characteristics: the effect size at the time of pre-testing 
and the language of instruction (English or other). These two variables accounted for 61 percent of the 
variability in effect sizes. Although an effect size of d = 0.2 shows little promise, caution is needed because 
of the poor quality of many studies. 

Anderson (2003) conducted a study entitled ,Features of Programmed Logic for the Automatic Teaching 
Operations (PLATO), a CAI learning system that promote student’s mathematics achievement. A literature 
review, Studies and analyses sought evidence in support of computer assisted instruction (CAI) program, in 
general. PLATO, specifically, has gathered much attention as an alternative educational solution to 
traditional instruction. This learning system provides student users with a self-directed medium for learning. 
The instructor-as-tutor feature is a resulting effect on the learning environment. In addition to quality of 
content, three program features are important: Self –pacing self –mastery and  instructor-as-tutorare integral 
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parts of PLATO software.The  instructor-as-tutor feature is a resulting on the learning environment. First 
developed over 40 years ago, PLATO has helped producing significant achievement scores and gains in a 
variety of learning  contexts. Based on a review of 22 studies, the aforementioned features of PLATO seen to 
reorient instruction around the student user. Teachers become tutors, or guides, to students in a PLATO 
classroom. However, a limited population of students seemed to have benefited from the use of PLATO 
program. Hence questions of equity and access were addressed. 

Hay, Kurt Mathew (2003) studied CAI in mathematics: determining the volume of three dimensional 
figures. This study is a field test of CAI in geometry. The subjects were eight grade general math students 
from a heterogeneous group from Palos Verdes Intermediate School. The purpose of this CAI was to teach 
an in-depth, unique lesson of finding the volume of three dimensional figures. This paper discusses the 
results and significance of field tested CAI program as a means of delivery of instruction. Students 
responded to an interactive lesson with remediation, that culminated in a real world example of benefits of 
understanding volume of three dimensional figures. The pre  and post-test evaluation provided the 
assessment tool and  results indicate that this tutorial was valuable in helping  students learn how to  
determine volume  of three dimensional  figures. 

Linda (2004) studied teaching information literary skills using CAI. She evaluated the effectiveness of an 
alternative multimedia tutorial followed by a classroom teacher –lead practice session on student skill and 
attitude towards one component of information literary skills- locating and accessing information .The result 
of the study indicated that computer assisted instruction is an effective method of delivering information 
literary skills instructions.  

Sinclair, Renhaw and Taylor (2004) conducted a study focused on the effectiveness of using CAI to teach 
logarithmic graphing and dimensional analysis. Two groups ninth graders participated in a one-class period 
laboratory. Experiment I compared a fully automated computer laboratory to an equivalent paper-and-pencil 
exercise. Experiment 2 compared the same automated computer laboratory in Experiment 1 with a revised, 
less automated computer version. Both the paper-and-pencil exercise and the less automated computer 
exercise required students to perform basic mathematical calculations. The results from a post test revealed 
that very few students were able to master the complex task of dimensional analysis, but students who took 
the paper-based and revised, less automated version scored higher overall. These results imply that students 
required to perform basic calculation had a better understanding of the lab as a whole. These results suggest 
that until students master  basic skills, they do not have the cognitive resource to concentrate on higher-order 
concepts. This supported by cognitive load theory. 

Cloeman and others (2005) explored   if the use of computer –assisted instruction would be an effective 
method to promote word identification using the Nonverbal Reading Approach (NRA). Three students with 
severe speech impairments and concomitant physical disabilities or autism were provided decoding and word 
identification instruction using the NRA across three conditions simulating the natural progression of 
classroom instruction from teacher-directed to computer-assisted instruction. The three conditions were (a) 
teachers only, (b) teacher plus computer–assisted instruction and (c) computer-assisted instruction only. All 
participants reached criteria in each of the three conditions. Results  indicate that the NRA can be  effectively 
delivered  through computer-assisted instruction, thus freeing up teacher time and providing students with 
the ability to practice decoding  and word  identification independently. 

Preciado (2005) conducted a study on CAI field test: System of Equations. An individualized Computer 
Assisted Instruction called system of Equations (SOE) designed by the researcher was field tested in two 
ninth grade Algebra classes .The field test found that there was a significant improvement in the 
comprehension of the concept   system of equations. Results  were encouraging and suggest that the 
proposed methodology can be effective in performing its task. 

Zhang (2005) studied the effectiveness of computer –assisted instruction (CAI) versus traditional lecture-
type instruction on triangles. Two quasi experiments were conducted in six 6th grade classes with a total of 
108 students respectively. The students in the control group were taught the concepts of triangles in their 
original classes, while the students in experimental groups were instructed in a computer lab. Experimental 
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group students utilized Interactive Middle School Math Bundle, which is an interactive Webpage-typed 
tutorial. The tutorial, featuring descriptions, sound, animation and self-examination, allowed students to 
navigate and self-explore themselves. The analysis revealed that there was no statistically significant 
difference between the students achievement in the control and experimental groups. The result implies that 
teachers could use computer-assisted instruction software only as a supplemental tool. Further research is 
recommended to examine effectiveness of computer–assisted instruction with an extended time span. 

Cepni, Tas and Kose (2006) conducted a study to investigate  the effects of a Computer-Assisted Instruction 
Material (CAIM) related to “photosynthesis” topic of student cognitive development, misconceptions  and 
attitudes. The study conducted in 2002-2003 academic year and was carried out in two different classes 
taught by the same teacher, in which there were fifty two 11th grade high school students, in central city of 
Trabzon in Turkey. An experimental research design including the photosynthesis achievement test (PAT), 
the photosynthesis concept test (PCT)  and science attitude scale (SAS) was applied  at the beginning and at 
the  end of the research as pre-test and post test  After the treatment, general achievement in PAT  increased 
by 10%  in favour of experiment group (EG) at (p<0.05) significant level. Although the increase in cognitive 
development at knowledge level was 14.8% in the EG and 18.2% in the control group (CG), the 
development at comprehension and application levels were 19.8-18.5 in the EG and 1.75-0.86 in the CG, 
respectively. This results showed  that using CAIM in teaching photosynthesis topic was very effective for 
students to reach comprehension and  application levels of cognitive domain However, CAIM did not change 
major  misconception related to photosynthesis topic in EG expected. Meanwhile, same misconception in EG 
about source of energy for plants and their nutrition were decreased more than CG. It was also found out that 
there was little change students’ attitudes towards science education in both groups. 

Rayneri, Gerber and Wiley (2006) examined the learning style of gifted middle school students, student 
perceptions of the classroom environment and possible connection between learning style classroom 
environment, and achievement levels. Eighty gifted students from grades 6, 7 and 8 were administered the 
Learning Style Inventory (LSI) to identify student learning style preferences. They were also administered 
the student. Perception Inventory (SPI), developed for the study, in order to determine perceptions of these 
learning style elements in their classroom environment. Results indicated to that the LSI elements of 
persistence and lighting correlated with achievement in all content areas. Additionally, correlations between 
higher grade point averages (GPA) and LSI preferences for responsibility and teacher motivation were found 
in science and math classes and math classes. Results of the SPI revealed a correlation between higher grade 
point average in social studies and science classroom and the following items: persistence ; motivation; and 
auditory, tactile, and kinesthetic modalities. All subject areas showed a correlation between higher GPA and 
the student’s perceived level of persistence.        

Bayrak (2007) studied the effect of Computer Based Learning and the Laboratory based learning on 
students’ achievement regarding electric circuits and found that there does not exist a significant difference 
between the instructions in laboratory and the instruction with computer to influence the success of the 
students. Thereby, it can be concluded that the computer based learning is an effective as the laboratory 
based learning on students’ achievement. 

Daniel and Roger (2009) emphasized that computer-based learning environments (CBLEs) are becoming 
more prevalent in the classroom, empirical research has demonstrated that some students have difficulty 
learning with these environments. The motivation construct of computer-self efficacy plays an integral role 
in learning with CBLEs. This literature review synthesizes research that has empirically examined factors 
related to computer self-efficacy and the relationship between computer self-efficacy, learning outcomes, 
and learning processes with CBLEs. Results indicate that behavioral and psychological factors are positively 
related to computer self-efficacy. Students who receive behavioral modeling report significantly higher 
computer self-efficacy than do students who receive the more traditional instruction-based method when 
learning with CBLEs. Computer self-efficacy is related both to learning outcomes and to learning processes 
with CBLEs. This review also offers theoretical and methodological issues for future research in the area of 
computer self-efficacy. 
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Cynthia and Cynthia (2009) conducted research on the achievement outcomes of mathematics programs for 
middle and high schools. Study inclusion requirements include use of a randomized or matched control 
group, study duration of at least 12 weeks, and equality at pretest. There were 100 qualifying studies, 26 of 
which used random assignment to treatments. Effect sizes were very small for mathematics curricula and for 
computer-assisted instruction. Positive effects were found for two cooperative learning programs. Outcomes 
were similar for disadvantaged and nondisadvantaged students and for students of different ethnicities. 
Consistent with an earlier review of elementary programs, this article concludes that programs that affect 
daily teaching practices and student interactions have more promise than those emphasizing textbooks or 
technology alone. 

 Christopher and others (2010) conducted systematic review of algebra instructional improvement strategies 
identified 82 relevant studies with 109 independent effect sizes representing a sample of 22,424 students. 
Five categories of improvement strategies emerged: technology curricula, nontechnology curricula, 
instructional strategies, manipulatives, and technology tools. All five of these strategies yielded positive, 
statistically significant results. Furthermore, the learning focus of these strategies moderated their effects on 
student achievement. Interventions focusing on the development of conceptual understanding produced an 
average effect size almost double that of interventions focusing on procedural understanding.  

Pardos, Dailey and Heffernan (2011) studied  The well established, gold standard approach to finding out 
what works in education research is to run a randomized controlled trial (RCT) using a standard pre-test and 
post-test design. RCTs have been used in the intelligent tutoring community for decades to determine which 
questions and tutorial feedback work best. Practically speaking, however, ITS creators need to make 
decisions on what content to deploy without the luxury of running an RCT. Additionally, most log data 
produced by an ITS is not in a form that can be evaluated for learning effectiveness with traditional methods. 
As a result, there is much data produced by tutoring systems that we as education researchers would like to 
be learning from but are not. In prior work the one approach to this problem was introduced: a Bayesian 
knowledge tracing derived method that could analyze the log data of a tutoring system to determine which 
items were most effective for learning among a set of items of the same skill. The method was validated by 
way of simulations. In the current work this method was further evaluate and a second, learning gain, 
analysis method for comparison was introduced. These methods were applied to 11 experiment datasets that 
investigated the effectiveness of various forms of tutorial help in a web-based math tutoring system. It  was  
found that the tutorial help chosen by the Bayesian method as having the highest rate of learning agreed with 
the learning gain analysis in 10 out of 11 of the experiments. An additional simulation study is presented 
comparing the statistical power of each method given different sample sizes. The practical impact of this 
work is an abundance of knowledge about what works that can now be learned from the thousands of 
experimental designs intrinsic in datasets of tutoring systems that assign items or feedback conditions in an 
individually-randomized order. 

Govaere, de Kruif and Valcke (2012) centered on questions as to the most optimal implementation of the 
multimedia package in veterinary education. In a pretest-posttest cross-over design, students were randomly 
assigned to one of four conditions. Experimental conditions varied--next to a traditional lecture based 
introduction to equine obstetrics--from independent exploration of the Foal"in"Mare DVD, to independent 
guided DVD usage, to guided classroom usage of the DVD. As dependent measures, student mastery of 
knowledge and skills, cognitive load and self-efficacy were measured. Results point at the significant 
superior impact of studying with the Foal"in"Mare DVD on skills acquisition and higher levels of self-
efficacy. In addition, experimental conditions that build on guided usage of the multimedia application, result 
in superior performance. Building on the cross-over design, the guided classroom usage boosts in a 
significant way the knowledge acquisition in the subsequent learning phase in the control condition. Building 
on these results, implications and directions for future research are presented. 

RESEARCH STUDIES RELATED TO ACADEMIC ACHIEVEMENT  
La Carr Steelman (1985) presented a critiques the literature on the relationship between sibling structure and 
academic abilities and achievement since Cicirelli’s (1978) earlier commentary on this topic. Assessed is the 
extent to which the confluence model, a theoretical explanation of the influence of sibling structure, fits the 
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empirical observations made recently on the association between sibship structure and intellectual 
development. Since the studies reviewed in general tend to refute the confluence model, alternative 
interpretations of the impact of sibling structure on academic consequences are presented. Implications for 
future research are also provided 

Robert (1987) reviewed research on the effects of between- and within-class ability grouping on the 
achievement of elementary school students. The review technique—best-evidence synthesis—combines 
features of meta-analytic and narrative reviews. Overall, evidence does not support assignment of students to 
self-contained classes according to ability (median effect size [ES] = .00), but grouping plans involving 
cross-grade assignment for selected subjects can increase student achievement. Research particularly 
supports the Joplin Plan, cross-grade ability grouping for reading only (median ES = +.45). Within-class 
ability grouping in mathematics is also found to be instructionally effective (median ES = +.34). Analysis of 
effects of alternative grouping methods suggests that ability grouping is maximally effective when done for 
only one or two subjects, with students remaining in heterogeneous classes most of the day; when it greatly 
reduces student heterogeneity in a specific skill; when group assignments are frequently reassessed; and 
when teachers vary the level and pace of instruction according to students’ needs 

Sharma (1988) investigated into the factors related to academic under achievement of girls of secondary 
schools located in rural area of Haryana. The tool used included Mohsin verbal test of intelligence, Wrenn's 
study habit inventory (Hindi adaptation) and Bhatia achievement motivation test. Academic under 
achievement was found to be more influenced because of intellectual factors (like study habits, language 
usage ability) than non-intellectual factors (like achievement motivation, self-concept, personality trait, 
adjustment). 

Chakrabarti (1988) conducted a critical study of intelligence socio-economic background of the family, 
educational environment in the family and quality of schools in children of standard V: A case study of some 
schools in and around Pune. Raven’s advanced progressive matrices, S.P. Kul shrestha’s   SES scale and 
Education environment in the family scale by A.S. Wadkar were applied.  No significance differences was 
found in intelligence of boys and girls with different SES and educational  environment  of the family.  

Karle (1989) studied the relationship of intelligence creativity and language usage with  achievement in  
language at three levels of  SES. The study was conducted on 250 students of IX grade. Group test of general 
mental ability by Jalota  and singh, Torrance’s test of creative thinking, DAT sub-test for language wage and 
Kappuswamy’s SES scale. A significant and positive correlation between the measures of intelligences, 
creativity and language usage was found. 

Singh (1989) studied the relationship of home environment, need for achievement and academic motivation 
with academic achievement. The tool used included, Money's Problem checklist, Ojha's Parental Attitude 
and McClelland's T.A.T. for need achievement. The data was analyzed using Mean, S.D., Correlation, t-test. 
Academic achievement was found to be significantly related to self-concept of students. There was not any 
significant correlation of achievement with achievement motivation, home environment and need for 
achievement. 

Pintrich and  De Croot (1990)  in a  co relation study of  seventh  graders’  school achievement, identified 
the  following  five variables  as predictive: (1) Self-efficacy (2)  intrinsic value  (3) test  anxiety, (4) strategy 
use and ( 5)  self-regulation. The first is a reflection of attitude, the second and  third ;  drive and  the last two 
strategy. They exposed the effects of motivation and self –regulated learning on academic performance. 173 
seventh  grade, students completed a self-report  measures  on  self efficacy, intrinsic values, test anxiety, 
self regulation and use  of learning  strategies. They found that, self–efficacy was positively  related  to 
cognitive  engagement  and academic  performance. They also found  that students  with high  self-efficacy  
were more likely  to report  the use of  self-regulating  strategies. 

Suddisagar and Sansanwal (1991) conducted a study on achievement of B.Ed. students in relation to effect 
of treatment, intelligence, attitude towards teaching profession and their interactions. Raven’s advanced 
progressive matrices, S.P. Kulshrestha’s SES scale and Education environment in the family scale by A.S. 
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Wadkar. No significant difference was found in intelligence of boys and girls with different SES levels and 
educational environment of the family. 

Blakely  (1992) conducted a study to compare normal curve equivalent scores (NCE) on the School Attitude 
Measure with NCE scores on the California Achievement Test, Form E and the comprehensive Tests of 
Basic Skills, Fourth Edition in 1990 with scores in 1991 to determine the relationship between achievement 
and attitudes of students. The comparisons of the NCE scores of forty-four primary age students were made 
after a one-year interval in which intervention strategies were implemented by the school staff in an effort to 
improve attitudes and achievement levels of students. No significant difference was found at the 0.05 level 
between achievement test scores in 1990 when compared to 1991, nor in attitude test scores in 1990 when 
compared to 1991. Analysis also revealed that there was no significant relationship in 1990 or again in 1991 
in student achievement scores and student attitude scores when correlated. A significant relationship at the 
.05 levels was found to exist between achievement tests scores in 1990 when correlated with achievement 
tests scores in 1991. In addition, a significant relationship at the .05 level was found to exist between attitude 
tests scores in 1990 when correlated with attitude test scores in 1991. Finally, there was no significant 
difference found at the .05 level in the relationship of students' scores on achievement and attitude tests in 
1990 when compared to the same students in 1991. 

Richer (1992) explored the effects of two kinds of feedback, peer directed and teacher based, an first year 
college student’s writing proficiency. A secondary purpose was to discover the affects that these two 
feedback systems would have on student’s apprehension towards  their writing. The study was conducted in 
the fall of 1991 at Plymouth state college in Plymouth, New Hampshire, with 87 subjects randomly assigned 
to one of two groups. The ‘peer feedback only group’ elicited response on their essays form each other; the 
teacher feedback only group’ conferenced on their essays with the instructor. During the fifteen weeks of the 
study, both grounds utilized the same text books, wrote two drafts apiece for each of the five essays and met 
the same number of times for feedback sessions. 174 pre and post test essays were holistically 174 pre and 
posttest measures of writing apprehension were also scored. A test for repeated measure was used to analyze 
the data. Results showed that there was a significant difference in writing proficiency in favour of the ‘peer 
feedback only group’ with p=0.009. There was no correlation between writing apprehension and writing 
proficiency between the two groups. The findings suggest that using peer feedback provides a viable method 
enabling first year college students to enhance  their writing skills. The results also imply that more emphasis 
be placed on this mode of instruction as an alternative to teacher feedback and conferencing.  

Lukman (1993) Conducted a study on motivational components of college students’ performance and 
productivity. Using factor analysis, he identified three factors: (1) an attitude factor, primarily  representing 
self-efficacy; (e) a drive factor, representing self reported grade importance, test anxiety and two behavioral 
measures that  reflected grade importance, (3) a factor that  primarily represented ability (i.e., aptitude and 
achievement test scores), but that also included cognitive strategy. Self regulation tended to load in the 
attitude factor. 

Torut (1994) Compared language learning strategies employed by that university students studying in 
different disciplines and at different English proficiency levels. A close test used for measuring English 
proficiency and self-reporting learning strategy questionnaire were administered to 611 undergraduate 
students studying in there rural public universities in Thailand.  ANCOVA. ANOVA and stepwise multiple 
regression were applied for analyzing data results of this study with reference to specific findings can be 
summarized as follows: (1) Differences in the use of language burning strategies of the subjects, particularly 
their cognitive strategies, are related to studying  in different learning disciplines. (2) Use of language 
learning strategies is affected by English language ability. (3) The classroom environment for teaching 
English in Thailand fosters the use of Direct strategies rather than Indirect strategies. 

Kaminski (1994) examined  the effects of  two  instructional  treatment  that attempted  to improve fourth 
grader’s  abilities to write  well-organized comparison /contrast text  while  using  content  from  literature 
sources. The  study  was built  on the  promise  that  develop  expository writings  abilities,  students need 
meaningful instruction not only in the process of writing but  also in the  structures that  support  text  
organization. Students from  both treatments, free  response (FR)  and writing  scaffold (WS), were  engaged  
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in four  weekly  instruction lessons that  included the  following  five elements: a  teacher – led  book  
introduction  activity, an  oral read  aloud of  a multicultural variant of  anderella by the teacher,  a grand  
conservation , a follow–up  whole  ground  completion of a comparison  chart of the  variants  literary 
elements  and responses  to a contract  writing  prompt  free Response (FR)  students responded  to the  
prompt  by organizing their  writing on their  own. The writing scaffold (WS) student were provide 
additional instructional  of teacher modeled writing scaffolds for organizing the compare/contrast text 
structure before responding to the prompt. In order to draw comparisons between the effectiveness of the two 
instructional  treatments, pre and post test writing samples were analyzed  using three measures of writing 
ability: fluency, over quality a total of holistic and primary trait ratings)  and coherence. The findings suggest 
that the instructional procedures had a positive effect on the fourth grades students’ ability to write well 
organized comparison contrast text. Although students in both group exhibited pre-test post test gains on the 
three measures, the WS group was more successful in using sophisticated text structure to organize their 
papers. The result support the importance of writing instructions to make students aware of  specific text 
structure strategies. 

Maitra (1995) investigated into the effective correlates of  gifted under  achievers. The sample consisted of 
1020 students of VII grade Raven’s  advanced progressive matrices, Lipsitt’s self concept scale, self 
perception inventory by  William Matrin, self- esteem inventory by coppersmith, Academic self- image scale  
by Joan Barker  Lunn and N- achievement Test by Meclelland were  the tool used.  Home environment  was 
found to be  the  most important affective variable for  gifted under achievers. They  tacked interest in 
studies. They  depended on parents educational  status in the form of involvement in their  activities and 
educational  guidance.  

Pevez (1995) conducted a  study, the  purpose of which  was twofold: (1) to conduct  a qualitative case study 
of new and returning foreign students’ and  second language teachers’ beliefs and  attitudes toward English 
as a second language  learning and instruction, and (2) to describe English Language summer programme  
the data was collected with foreign students and ESL teachers teaching an intermediate composition class 
(200level), an intermediate grammar class (20 level) and an advanced listening class (300 level) in an 
English Language Institute in the United State. Initial and final interviews with new and retuning foreign 
students were conducted. The  data also included interviews with key personal and  classroom  observations 
(included video taping. Additional data regarding assessment was provided by both the new and returning 
students and the key personal. The data was sorted, resorted, categorized and analyzed to determine the 
factors that affected English as a second language learning for the particular group of participant  involved in 
the study. The findings of this study suggest that second language  (English) learns believe that  there are a 
no of factors and difficulties that have a negative or positive  effect as to how and why people learn a second  
language: age; attitude behaviour aptitude; exposure to formal and informal instructions; background 
experiences; personality and willing ness to take risks, traveling  experiences; comparability;  between the 
native/first of second  language and the largest language; feelings and expectations; external  helpers; 
strategies to dial with target language  speakers in real life situations; interactions with target  language  
speakers’ attitudes towards second language  learners; long term goals and learners’ motivation  for learning 
the target language, cognitive strategies to improve  target languages  skills; and socio-cultural issues 
classroom environment issues were found to be associated with student interaction (including motivation to 
work with class mates perceptions of other classmates and acceptance of classmates’ personalities teacher 
and  student interaction and physical  layout of the classrooms.  

Brian (1996) conducted a study involving the development and testing of a theoretical model consisting of a 
causal sequence of 13 constructs that influence senior secondary school achievement. The constructs were 
drawn from studies of both secondary school and tertiary institution students. A sample of students from 10 
schools was surveyed three times during an 18-month period to gather data on each of the constructs. A path 
analysis was carried out to test the developed theoretical model. The results of this analysis confirmed that 
the theoretical model was adequate and appropriate in explaining and predicting senior secondary school 
achievement. As depicted by the model, senior secondary school achievement known as Tertiary Entrance 
Rank (TER), is affected by: (a) eight exogenous variables (viz., family background, age, gender, locus of 
control, academic integration, social integration, goal commitment 1, and school commitment 1) measured 
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midway through Year 10; (b) late Year 10'school achievement; (c) two variables, labeled 'needs 
accommodation' and 'expectation versus reality', which purport to measure a student's academic and social 
transition from Junior (Year 10) to senior (Year 11) secondary school; and, (d) modified assessments of goal 
and school (goal commitment 2 and school commitment 2) taken at the end of Year 11. 

Anusavice (1998) studied differences in academic achievement, school affiliation; student and teacher 
efficacy beliefs, parents' perceptions and teacher instruction between highly mobile students placed at stable 
and additional schools. The experimental and control student groups were matched demographically across 
race, gender, grade level, prior academic achievement number of school moves and length in residence at the 
school. Sources of data included classroom observations, participant responses to teacher, student and parent 
surveys, and interviews with students, pre and post-test scores on a Curriculum-Based Assessment (CBA) in 
reading and mathematics and attendance and disciplinary data for the 1997-1998 school year. Pre and post-
test data from the Curriculum-Based Assessment analyzed using ANCOVA, indicated no significant 
differences in mathematics gains between the two groups of students. However, the students from other 
school made significantly greater gains in reading than did the comparison group (p = .04). t-test 
comparisons of discipline referral and attendance data indicated that participants at Home Base had fewer 
discipline referrals and higher absenteeism than those at local elementary schools.    

Silver (1999) designed a study entitled indicators of academic achievement: A structural equation model. 
The overall purpose of his research was to empirically evaluate the hypothesized structural relationships 
among five social cognitive latent variables and a latent CPA variable. Data were collected for the latent 
constructs of study skills Self-efficacy, learning goal orientation, performance goal orientation, perceived 
future consequences and persistence, as each is defined under the social cognitive theoretic perspective, as 
well as grade point average, The data set contained 338 community college students. Findings showed that 
Study-skills, Self-efficacy and Persistence have a direct positive relationship to grade point average for this 
sample. Not surprisingly, indirect relationships to GPA were detected for perceived future consequences and 
performance goals. The performance goals construct was negatively related to persistence. There was also a 
direct negative relationship between; future consequences and persistence.                             

Caprara and others (2000) in this longitudinal research demonstrated robust contributions of early prosocial 
behavior to children's developmental skills in academic and social domains. Both Prosocial and aggressive 
behaviors in early childhood were tested as predictors of academic achievement and peer relations in 
adolescence 5 years later: Prosocialness included cooperating, helping, sharing and consoling and the 
measure of antisocial aspect included proneness to verbal and physical aggression. Prosocialness had a 
strong positive impact on later academic achievement and social preferences, but early aggression had no 
significant effect on either outcome', Additional analysis revealed that early academic achievement did not 
contribute to later academic achievement after controlling for effects of early prosocialness. Possible 
mediating processes by which prosocialness may affect academic achievement and other socially desirable 
developmental outcomes are proposed.                            

Gera and Ahuja (2001) undertook a study with a purpose of studying impact of Classroom environment and 
academic, stress on achievement of IX graders. Global achievement scores and scores on Maths, Science and 
English were analyzed separately through 3x3 ANOVA. The sample consisted of 104 students from two 
schools of Chandigarh. The main findings of the study were; (a) Moderate classroom environment and low 
stress level was found to yield higher global achievement scores: (b) Moderate classroom environment and 
low stress level was found to yield' higher achievement scores in English, Maths and Science; Achievement 
of students in active and moderate classroom environment was almost the same in global achievement scores 
in English, Maths and Science. 

Russell (2002) conducted a study entitled intrinsic and extrinsic factors affecting achievement and academic 
self-concept Forty-three students attended three study sessions in which course-relevant information was 
presented in lecture format. Exams were administered after which students participated in one of the three 
feedback condition experimental feedback, typical feedback and the control. Retest exams were administered 
one week later. Analysis of variance tests were conducted on difference in scores of exam 1 and exam 2 
indicating that students participating in the experimental feedback process scored significantly higher on 
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retest exams than students who did not participate in the experimental process. Thus feedback regarding the 
competence of an individual affect Self-efficacy beliefs, which influences self-concept. Enhanced academic 
self-concept provides cognitive appraisals necessary to persevere. Persistence is the key element of a 
learning goal orientation in which students seek to improve their competence: master key to learning. The 
data indicate that there were no significant changes in self-concept or goal orientation, however, a longer 
exposure period for the experimental feedback process may be required to influence these relatively stable 
constructs. 

Harris Cooper and others (2003)  synthesized studies of the effects of modifying the academic calendar in 
Grades K–12 to do away with the long summer break while not increasing the length of the school year. The 
synthesis indicated that the quality of evidence on modified calendars is poor. Within this weak inferential 
framework, the average effect size for 39 school districts was quite small, d = .06, favoring modified 
calendars. Studies that used statistical or matching controls revealed an effect size of d = .11. Modified 
calendars were associated with higher achievement for economically disadvantaged students. Students, 
parents, and staffs who participated in modified calendar programs were positive about their experiences. 
Policymakers can improve acceptance of modified calendars by involving communities in the planning and 
by providing quality inter-session activities. 

Robert, Marlene and Barbara (2004) conducted a meta-analysis on 48 schools’writing programes.  This 
meta-analysis of 48 school-based writing-to-learn programs shows that writing can have a small, positive 
impact on conventional measures of academic achievement. Two factors predicted enhanced effects: the use 
of metacognitive prompts and increased treatment length. Two factors predicted reduced effects: 
implementation in Grades 6–8 and longer writing assignments.  

Amy and Jennifer (2005)  reviewed the contemporary literature on school-based activity participation, 
focusing on patterns of participation, academic achievement, substance use, sexual activity, psychological 
adjustment, delinquency, and young adult outcomes. Also, the authors discussed possible mediators and 
moderators of extracurricular activity participation in regard to adolescent development. The review 
indicated that the associations between school-based activity participation and these outcomes are mostly 
positive but that the picture becomes mixed once moderator variables are included. The authors suggested 
areas for future research that include using new methods for measuring activities and applying an 
overarching theoretical framework to investigations of extracurricular activities and adolescent development.  

John and Helen (2007) provided a conceptual analysis of feedback and reviewed the evidence related to its 
impact on learning and achievement. This evidence shows that although feedback is among the major 
influences, the type of feedback and the way it is given can be differentially effective. A model of feedback 
was then proposed that identifies the particular properties and circumstances that make it effective, and some 
typically thorny issues are discussed, including the timing of feedback and the effects of positive and 
negative feedback. Finally, this analysis is used to suggest ways in which feedback can be used to enhance 
its effectiveness in classrooms.  

Pieter, Fred and Jeroen (2008) stressed that for abstract cognitive processes, animations might be 
beneficial, especially when a supportive pedagogical agent provides explanations. They argued that animated 
models can be an effective instructional method, provided that they are designed in such a way that cognitive 
capacity is optimally employed. This review proposes three sets of design guidelines based on cognitive load 
research: The first aims at managing the complexity of subject matter. The second focuses on preventing 
activities (attributed to poor design) that obstruct learning. The last incites learners to engage in the active 
and relevant processing of subject matter. Finally, an integrative framework is presented for designing 
effective animated models.  

Philip, Robert and others (2008) described an ongoing meta-analysis that summarizes the available 
empirical evidence on the impact of instruction on the development and enhancement of critical thinking 
skills and dispositions. They found 117 studies based on 20,698 participants, which yielded 161 effects with 
an average effect size (g+) of 0.341 and a standard deviation of 0.610. The distribution was highly 
heterogeneous (QT = 1,767.86, p < .001). There was, however, little variation due to research design, so 
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studies were neither separated according to their methodological quality nor used any statistical adjustment 
for the corresponding effect sizes. Type of CT intervention and pedagogical grounding were substantially 
related to fluctuations in CT effects sizes, together accounting for 32% of the variance. These findings make 
it clear that improvement in students’ CT skills and dispositions cannot be a matter of implicit expectation. 
As important as the development of CT skills is considered to be, educators must take steps to make CT 
objectives explicit in courses and also to include them in both preservice and in-service training and faculty 
development.  

Judith, Bruce and  Kimberly (2009)  reviewed the literature on interventions targeting the academic 
performance of students with attention-deficit/hyperactivity disorder (ADHD) and does so within the context 
of the statistical significance testing controversy. Both the arguments for and against null hypothesis 
statistical significance tests are reviewed. Recent standards promulgated by both the American Psychological 
Association and more recently by the American Educational Research Association are discussed. The ADHD 
literature is reviewed with respect to reporting of statistical, practical, and clinical significance and to the 
reporting of explicit, direct comparisons of obtained effect sizes with those in the related prior literature. It 
was suggested that a greater emphasis on (a) effect size reporting and (b) replicability comparison will better 
enable practitioners to select evidence-based educational interventions.  

Peter and John  (2010)  reviewed all peer-reviewed studies with participants from preschool to Grade 8 for 
this meta-analysis of morphological interventions. They identified 22 applicable studies. Instructional effects 
(Cohen’s d) were averaged by linguistic outcome categories (morphological sublexical, nonmorphological 
sublexical, lexical, and supralexical) and comparison group (experimental group vs. control or experimental 
group vs. alternative training). The authors investigated the effects of morphological instruction (a) on 
reading, spelling, vocabulary, and morphological skills, (b) for less able readers versus undifferentiated 
samples, (c) for younger versus older students, and (d) in combination with instruction of other literacy skills 
or in isolation. Results indicate that (a) morphological instruction benefits learners, (b) it brings particular 
benefits for less able readers, (c) it is no less effective for younger students, and (d) it is more effective when 
combined with other aspects of literacy instruction. Implications of these findings are discussed in light of 
current educational practice and theory.  

Roel, Nele and others  (2011) examined the effects of family literacy programs on children’s literacy 
development. It analyzes the results of 30 recent effect studies (1990–2010), covering 47 samples, and 
distinguishes between effects in two domains: comprehension-related skills and code-related skills. A small 
but significant mean effect emerged (d = 0.18). There was only a minor difference between comprehension- 
and code-related effect measures (d = 0.22 vs. d = 0.17). Moderator analyses revealed no statistically 
significant effects of the program, sample, and study characteristics inferred from the reviewed publications. 
The results highlight the need for further research into how programs are carried out by parents and children, 
how program activities are incorporated into existing family literacy practices, and how program contents are 
transferred to parents. 

David and Gregory (2011) concluded that recent randomized experiments have found that seemingly 
“small” social-psychological interventions in education—that is, brief exercises that target students’ 
thoughts, feelings, and beliefs in and about school—can lead to large gains in student achievement and 
sharply reduce achievement gaps even months and years later. These interventions do not teach students 
academic content but instead target students’ psychology, such as their beliefs that they have the potential to 
improve their intelligence or that they belong and are valued in school. When social-psychological 
interventions have lasting effects, it can seem surprising and even “magical,” leading people either to think 
of them as quick fixes to complicated problems or to consider them unworthy of serious consideration.  It 
reviewed the theoretical basis of several prominent social-psychological interventions and emphasizes that 
they have lasting effects because they target students’ subjective experiences in school, because they use 
persuasive yet stealthy methods for conveying psychological ideas, and because they tap into recursive 
processes present in educational environments. By understanding psychological interventions as powerful 
but context-dependent tools, educational researchers will be better equipped to take them to scale.  
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Michael, Stephen and others (2012) questioned whether video games show demonstrable relationships to 
academic achievement gains when used to support the K-12 curriculum? In a review of literature, they 
identified 300+ articles whose descriptions were related to video games and academic achievement. They 
found some evidence for the effects of video games on language learning, history, and physical education 
(specifically exergames), but little support for the academic value of video games in science and math. They 
summarized the trends for each subject area and supply recommendations for the nascent field of video 
games research. Many educationally interesting games exist, yet evidence for their impact on student 
achievement is slim. It was recommended separating simulations from games and refocusing the question 
onto the situated nature of game-player-context interactions, including meta-game social collaborative 
elements. 

RESEARCH STUDIES RELATED TO ACADEMIC STRESS 
Barbara (1984) in this research the primary focus was directed towards the construct validation of self-
concept (SC) within an educational framework. Specifically, studies are included that investigate SC 
internally, with respect to its general facet (GSC) and academic facet (ASC), and externally, with respect to 
its relationship with academic achievement (AA). The literature was divided into two broad categories: 
within-network research and between-network research. Within these divisions, the studies were further 
classified according to their methodological procedures. It was concluded that SC is a multidimensional 
construct, having one general facet and several specific facets, one of which is ASC. Although important 
findings have been noted regarding relations among GSC, ASC, and AA, an overall conceptual model and 
operational definition of SC have not been established and universally accepted. A number of very recent 
studies, however, have provided increasing support for the hierarchical model. Although one study has 
determined causal predominance between SC and AA, the findings are considered tentative. Considerations 
of definition and conceptualization, together with construct validation techniques, were also presented. 

Gupta (1986) studied the effects of trait anxiety, static’s psychological stress and intelligence on state 
anxiety and  performance and reported that under reassuring instruction school  girls performed better than 
those under ego-stress instruction in studyI, conducted on ninth grade girl students of Jalandhar. In study II, 
conducted on boys and girls of ninth class from Himachal  Pradesh, indicated that under reassuring  
instructions high school boys and girls performed better than those under ego stress instructions. However, it 
was regardless of their anxiety and  intelligence levels. 

Mora (1990) in a study on school related stress in  Pureto Rican  children examined seventh and  ninth grade 
student with stressful  interaction  with peers had low academic self concept and were viewed by teachers as 
experiencing academic problems.  

Rajindran and Kaliappan (1991) conducted their, study on sixth and ninth grade boys’ students to identify 
the various areas of academic stress and found four main stress factors i.e. personal inadequacy with  
proportion of valance 29.4, fear of failure 26.8, inter personal  difficulties 21.1, and in adequate  study 
facilities  14.7, the final form of scale consisted of sixty  seven items describing  the various areas of 
stressors.  

Arundhati (1992) in a study examined the relationship of personality and  adjustment variables with 
academic achievement. A group of 165 females undergraduate, (aged 18-21 years) was assessed for general 
intelligence, adjustment behaviour and personality. Marks in higher secondary and college examinations 
provided a measure of academic achievement. Results indicated that emotional maturity, self sufficiency, 
intelligence, need used for achievement, satisfactory home conditions and good health are conducive for 
academic achievement.  

Lemay (1993) in a study entitled stress, temperament and achievement  reported that three out of five 
categories  of stresses were predicative of  achievement. It was the affect based stress categories which 
viewed stress in terms of its potential for emotional impact that emerged more frequently  as predictors  for 
achievement.  

Jerath, Hasija and Malhotra (1993) in a study of state of stress score in a problem solving situation 
examined stress scores of high, above  average and  average intelligence groups of under graduates, with 
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both introverted and extroverted personalities, who were subjected to verbally induced  stress and task 
oriented situations. The sample consisted of 240 students. Findings reveal that high intelligence groups 
introverts,  task oriented groups and males manifested significant lower states of stress than their 
counterparts. It was also noted that stress led to more state anxiety. 

Bector (1995) in a study of academic stress and its correlates  compared the Government. And public  school 
children of ninth grade of Chandigarh and reported that Government school subjects do not differ 
significantly in their levels of academic stress and feel moderate  academic stress in the present system  of 
education. Significant  negative correlation  between I.Q. and academic stress,  study habits and academic 
stress was also reported by the study.  

Bell (1995) conducted a study to identify the relationship  between perceived stress levels  of life  change 
events and academic achievement of non-traditional community college student. It was found that there was 
low correlation between life change unit scores and grade points average scores. The additional role of 
students requires adaptation by non traditional college students. It was concluded that stress experienced by 
these individuals have an influence on their academic achievement. 

Flat house  (1995) in a study on coping with stress compared the effectiveness of a group presentation  and 
an individual  audio-cassette  presentation of a stress management program to help school counselors with 
different level of experience. Results showed no significance differences on the scores of the stress and 
coping scales for the participants of these groups. Findings were discussed in terms of need as the majority of  
the counselors involved in the study said  that they  would change profession, if , they could.  

Orschel (1996) investigated  the perceived sources  of stress of division  II collegiate track and field  athletes 
in the pre competitive state. The tools were  administered to the 53 members of the men’s  and women’s  
track and filed team at Central Missouri State University. The findings suggested that  teammate  rejection 
and fear of failure items were listed move frequently as sources of distress. Performance achievement, team 
climate and maternal reward items were chosen the greatest member of times as sources of eustress.  

Akour and Ali (1997) in a study entitled students’ stress: the relationship of college students’ stress variables 
to goal orientations, academic self-concept and achievement variables reported that stressors like instruction 
and evaluation; classroom environment; work; teacher; family and negative personal beliefs influenced the 
academic self-concept, goal orientation and grade points average of students. The instructions, classroom 
environment, work and negative personal beliefs caused more stress than the other stressors. 

Bachman (1998)  in a study  entitled  anxiety , critical  thinking  and age as performance predictors of  
community  college  nursing students  concluded  that level  of  anxiety  critical thinking  and age  of 
community college  nursing student was positively correlated with their  academic and  clinical performance. 
The anxiety  was a   major  cause for  low achievement in academics. 

Rayland (1998)  revealed  the role of  parental  acceptance  and  social  support  in the  relationship between  
stress  and competence. The  sample  for this study consisted of  165  adolescents 11-19 Yrs. of age  
recruited  from the  southern part of the  Bronx Queen brought  of New York  city. The result  of this  study  
showed  that for high stress adolescents, perception  of parental acceptance mediates the impact of  stressful 
events and their psychological  well being, while perceptions  of parental acceptance and  support  influence 
the impact of stressful events on academic achievement.  

Bohanan (1999) in a study on the relationship of school related stresses to discipline referrals, attendance, 
grade point average and under achievement among high school students revealed that school related stressors 
had a positive significance correlation with discipline referral, attendance and under achievement among 
high school students .However there was no significant correlation between school related stressors and 
grade points average of students.  

Hessel and Bonnie (2000) explored relationships among a set of stress related and demographic variables as 
predictors  of  academic achievement in 69 female nursing  students.  The perceived stress, role strain, role 
involvement and demographic variables were correlated with examination  scores and semester grade point 
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average. Positive correlations were found between perceived  stress and role strain,  race, grade point average 
and  academic achievement.  

Kanwalpreet (2000) in a study entitled academic achievement and self esteem of IX graders in  relation to 
different  dimensions of academic stress, concluded  that academic achievement of secondary school students 
was different under high average and low academic stress conditions. The mean achievement score of low 
stress group was higher as compared to that of high stress group.  

Misra (2000) examined the perceptions of academic stress among male and female  college students and 
compared the faculty and  student perceptions  about academic stress. The sample consisted of 249 students 
and 67 faculty members from the Western University. Result indicated that faculty  members perceived the  
students to experience  a higher  level stress and display that faculty reaction to stressors more frequently 
than the students actually perceived. It also supported hypothesis that stress varied across in year, in school 
and by gender.  

Lee, Magdalena (2001) compared  transpersonal  and physical stress reduction treatment techniques in 
preparing students  for entrance examinations in a Taiwan  school .The researcher used an experimental 
design comparing transpersonal and physical treatment of students.  The results have shown that physical 
stress reduction treatment techniques have improved self. Attitude, problem solving ability, study attitude, 
academic performance and also in reduction of stress for exams.  

Satapathy and  Singhal (2002) in a study  attempted  to compare the stress  perception and behavioral 
problems between visually impaired and non impaired adolescents. Educational level and gender differences 
were also analyzed. It was  found that non impaired adolescents were more stressed  and exhibited more  
behavioral problems than the visually  impaired. High stress resulted in more behavioural  problems among 
usually impaired as well as non-impaired.  

Veema, Sharma and  Read (2002) in  their study examined the influence of school demands on the daily 
time use and  subjective  states of Indian young  people one hundred urban,  middle class, 8th grade students 
were studied. It was found that school work generated negative subjective states as reflected in low  affect 
state, below activation level, lower feeling of choice and  higher social anxiety. These  negative states were 
most frequent during home work. It was also found that those who spent more time doing home work  
experienced lower average emotional states and more internalizing problems, while  those who spent more 
time in leisure experienced  more favorable states but low  reported higher academic anxiety  and low 
scholastic achievement. 

Flore, Angela (2003) in a study on gender differences in test anxiety explored the effect of gender on test 
anxiety. The experiment was conducted on 400 students to detect differences between the genders with 
regard to test anxiety. There was no overall significant difference between the genders, however when a 
multivariate regression was conducted on account of  variability contributed to age and class, there was a 
statistically significant difference. This finding can be perceived as an indication that  it is not gender alone 
that  causes significant difference in general test anxiety.  

Archana (2004) in  a study  entitled effect of academic achievement on mental health  and self-esteem of 
secondary school students,  found  that variable of academic stress and mental health’s  were found to be 
correlated i.e., when academic stress increased among adolescents their mental health deteriorates and vice-
versa  

Kadapathi and Khadi (2005) found the inter relationship  of selected factors with academic stress. The 
sample of the study consisted of 360 male and female students studying in PUCI and IInd year drain? from 
four co educational colleges in Dharwad city. To know the relationship of aspiration, study habit, study 
problems on academic stress correlation coefficient was used. The results indicated that high aspiration, poor 
study habit and more study problems  were the influencing factors that  conditioned to academic stress.  

Kaur, Simerjeet (2005) in a study on mental health  and personality in relation to academic stress reported 
that extroverts perceived less stress than the introverts. The good mental health led to low level of academic 
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stress. The students with good mental health and extrovert personality perceived low academic stress than 
the others.  

Mitgram and Toubiana (2005) ingratiated the relationship between  academic stress and procrastinate  
children and parents and reported that parents’ direct involvement in their  children’s  school work, Self 
report measures were and ministered to 354 Israeli adolescents and their  parents. Results show that the more 
students  were anxious about preparing for examinations and papers, the more  they procrastinated on these 
assignment  conferring the appraisal anxiety  avoidance model.  

Jasmeet (2006) in a study entitled academic stress among children of working and  non-working  mothers’ 
compared the academic stress of students of working and non working mothers of Chandigarh and reported 
that there is significance  difference in academic stress in children of working and non-working mothers. 
Children of working mothers were found to have more academic stress.  

Manhas and Gakhar (2006) studied relationship of  academic stress with emotional  intelligence. The study 
was conducted on a sample of 400 XIth class male and female adolescents from government and  private 
recognized schools situated in urban  and rural area of Jammu and Kashmir.  She concluded that significant 
positive  correlation exist between academic stress and emotional  intelligence.  

Malik and Bala (2006) aimed at finding if any relationship  exists between psychological  stress and 
academic achievement  of high IQ adolescents. Sample of the study consisted of 120 adolescents having IQ 
above  110 in the age  group of 15-17 years  from four schools of Hissar city  (Haryana). Bisht Battery of 
stress scale was used to assess the amount of stress on these adolescents. Academic achievement was 
assessed on the bases of average of marks obtained in last three  examinations. Correlation coefficient 
between stress scores and academic scores were computed. Academic achievement was found to be 
negatively and  significantly correlated  with all types of stress except existential stress. 

Pieternel, and Kuyper and others (2008) reviewed research conducted on social comparison processes in the 
classroom since Festinger proposed his theory of social comparison. It covers the theoretical framework of 
social comparison theory, and it was organized around the following themes: motives for social comparison, 
dimensions of social comparison, direction of social comparison, and consequences of social comparison. 
The overall picture was an emerging one in which pupils prefer to compare their performances upward—
specifically, with pupils who perform better than themselves but who resemble themselves on related and 
unrelated attributes. Although the magnitude of the effects of social comparison in the classroom was not 
examined, the review suggested that such upward comparisons not only lead pupils to perform better but 
evoke negative affect and lower academic self-concept.  

Agolla and others (2009) conducted a study entitled An Assessment of Academic Stress among 
Undergraduate Students. The research finding is based on the responses obtained from the undergraduate 
students at a higher learning institution (University) in Botswana. It has investigated  the stressors, symptoms 
and effects that are likely to be experienced by the undergraduate students in higher institutions 
(Universities). Stressors related to time, academic pressure, and academic environments were explored. A 
total of 320 students participated in this study. Data was collected through self-administered questionnaires 
that were randomly distributed to the students during lecture time. Data obtained was analysed using 
descriptive statistics and Tables. The open ended questions were thematically analysed and the result was 
presented in Table 5. It was found out that, academic workload, inadequate resources, low motivation, poor 
performance in academic, continuous poor performance in academic, overcrowded lecture halls, and 
uncertainty of getting job after graduating from the university lead to stress among students.  

Hystad and others (2009) investigated into. Academic Stress and Health: Exploring the Moderating Role of 
Personality Hardiness. Results showed that attending university is a pleasurable experience for many 
students. Yet for others it represents a highly stressful time of extensive studying and pressure to meet the 
requirements of academia. Academic stress is associated with a variety of negative outcomes such as 
physical illness and deteriorating mental health. This paper explores the capacity of personality hardiness to 
buffer the relationship between academic stress and health. Results showed that hardiness was negatively 
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associated with both academic stress and number of health complaints, and showed that hardiness moderated 
the association between academic stress and health. 

Leung and Grace (2010) conducted a study. The objectives of this study were twofold: to examine the 
interaction of academic stress and student resourcefulness on subject grades and to identify the factors of 
parental support that contribute to student resourcefulness. The participants of this cross-sectional study were 
695 fifth and sixth graders from four major districts in Shanghai. Student resourcefulness was observed to 
moderate academic stress and subject grades. Moreover, perceived paternal emotional support and maternal 
informational support contributed significantly to student resourcefulness. The implications of this study for 
parent education are discussed. 

Leung, Grace and others (2010) conducted a study entitled Academic Stressors and Anxiety in Children: 
The Role of Paternal Support reported that academic stress was a risk factor that heightened student anxiety 
levels and that parental emotional support was a protective factor that contributed to better mental health 
among children. However, paternal informational support delivered to children during times of high 
academic stress appeared to heighten student anxiety levels. 

Lopez, Francesca (2010) Perception of scholastic competence, perception of educational opportunities, 
motivation, and acculturative stress are student level variables that have been established in the relevant 
literature as predicting academic achievement. This study examined the degree to which those variables 
accurately predict student group membership in two districts (Texas and Arizona) with disparate language 
acquisition methods: Structured English Immersion (SEI) and Bilingual Education (BE) classrooms. The 
sample included 295 Hispanic English Language Learners (ELLs) in middle elementary school, ages 9-11. 
Students' perceptions of scholastic competence, perceptions of educational opportunities, motivation, and 
acculturative stress contributed to predict 73.3% of the participants' group membership. Post-hoc analyses of 
group differences resulted in moderately higher scholastic competence and perceived educational 
opportunities for ELLs in the Texas district, whereas acculturative stress, perceived discrimination, and 
maladaptive motivation scores were moderately higher for ELLs in the Arizona district. ELLs in the SEI 
group, however, also had slightly higher scores on adaptive motivation. Competing hypotheses and policy 
implications are discussed in the context of prior research. 

Salamon and others (2011) in a study entitled Daily Life Mechanisms of Stress Spillover among Early 
Adolescents Experiencing Academic Difficulty reported that academic stress may "spillover" into other life 
domains and have negative psychological or social consequences for children and adolescents outside of 
school settings, but relatively few investigations have examined mediators and moderators of spillover. The 
current study explored the mediating role of state affect and the moderating roles of prior academic 
performance and mood disturbances on spillover in a sample of 131 French adolescents. Participants 
completed clinical measures of anxiety and depression and participated in a 7-day ambulatory monitoring 
phase that involved multiple daily assessments of mood, behaviors, and activities. Spillover was observed for 
family events and subsequent school-related events, as well as between family and leisure events. These 
associations remained significant when controlling for immediate mood responses, suggesting that state 
affect does not play a salient mediating role. There was no evidence that spillover was moderated by 
academic difficulty, anxiety, depression, or gender. Results are discussed in terms of the role that emotional 
processes may play in spillover phenomena as well as the reciprocal influence that academic and non-
academic events may exert each other. 

Lent, Maria and  Lobo (2012) In the present research a social cognitive model of well-being (Lent & 
Brown, 2006, 2008) was tested in two studies (one cross-sectional, one longitudinal) with Portuguese college 
students. Participants in Study 1 (N = 366) completed measures of academic self-efficacy, environmental 
support, goal progress, academic satisfaction and stress, trait positive affect, and overall life satisfaction at a 
single assessment. Those in Study 2 (N = 158) took the same measures at each of two time points, 15 weeks 
apart. A modified version of the model improved the fit to the data in Study 1. Optimal fit in Study 2 was 
achieved with a bidirectional version that modeled reciprocal relations of positive affect to both self-efficacy 
and support. The predictors in both studies accounted for substantial portions of the variance in academic 
domain satisfaction, academic stress, and life satisfaction. 
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RESEARCH STUDIES RELATED TO  PARENTAL INVOLVEMENT 
Maitra (1985) investigated into the' affective correlates from “home” environment of gifted under achievers. 
The sample consisted of 1020 students of VII grade. Raven's advanced progressive matrices, Lipsitt's self 
concept scale. Self perception inventory by William Matrin, Self Esteem inventory by Coppersmith, 
Academic self-image scale by Joan Barker Lunn and N-achievement Test by Mcclelland were the tools used. 
Home environment was found to be the most important effective variable for gifted under achievers. They 
lacked interest in studies- They depended on parents' educational status in the form of involvement in their 
activities and educational guidance. 

Many studies have provided support for the positive effects of Parental Involvement on children's 
achievement. (Shanaan and Walberg1985) tried to explain the fixed and alterable conditions, which could 
influence the achievement of 26,279 tenth graders in reading, writing, mathematics, science and civics. The 
findings indicated that those variables beyond the control of educators (i.e., amount of homework completed, 
television viewing, Parental Involvement with education) explained much of the achievement variation.     

Aggarwal, K.L. (1986) studied the effect of Parental Encouragement upon the Educational Development of 
the students. The major findings of the study were, the high achieving group had been getting higher parental 
encouragement, the high achieving girls got greater parental encouragement in the urban areas but in rural 
areas the middle-achieving group received greater parental encouragement and there were differences in the 
amount of parental encouragement received by the students in different regions. 

Baker and Stevenson- (1986) examined the responses of 41 mothers of eighth graders, who were beginning 
the transition from middle school 'to high school. The results showed that parents actively managed their 
child's school career in ways that could have direct consequences for their child's educational achievement. 

Fehrmann, Keith and Reimers (l987) explored the direct effects of perceived Parental Involvement on 
grades and the indirect effect of Parental  Involvement on grades through TV time and time spent on 
homework. Findings indicated that Parental Involvement had a positive effect on grades; and led to increased 
time spent on homework.                         

Stevenson and Baker (1987) conducted an extensive study on school aged children ranging from 5 to 17 
years of age to study the relation between (Parental Involvement and Academic Achievement. They found 
that children of parents who were more involved in school activities did better in school  than children with 
parents who were less involved. 

The mean grades of students from purely authoritative (high on authoritativeness but not high in permissive 
or authoritarian parenting) families were the highest (Dornbusch, 1987). But, surprisingly, the grades of 
students from purely authoritarian or purely permissive families were not the lowest. Instead, inconsistent 
parenting (parenting that combines more than one of the styles) was found to cause the most harm to 
children's achievement motivation, especially if one of the parenting styles used was little authoritarian style 
Dornbusch (l987) and colleagues speculate that the reason, inconsistent parenting leads to lower 
achievement, is that the inconsistency at home creates anxiety that reduces a child's effort in school;  they 
noticed that inconsistency from parents was associated with a lower| correlation between time spent on 
homework and grades (Dornbusch 1987). 

Dombusch, Elworth and Ritter (l988) based on the responses of 7,836 high school students found that 
adolescents who reported that their parents responded to the grades they received with extrinsic rewards or 
punishments, or remained uninvolved, expended less efforts in school and, had lower grade point averages.                                    

Cochran and Riley (1988) in their mother reports of children's personal network proposed a social network 
theory. They proposed that variety of literary events experienced, such as joint book reading, letter writing 
and reading the comics could lead to better cognitive activities. They used a variety of participants in those 
events such as mother, siblings and grandmothers. 

Results arrived at by Kurdek and Sinclari (1988) demonstrated that the extent to which the family is 
engaged in intellectual activities at home explained a significant amount of variance in eighth grader's 
grades, beyond that accounted for by family structure, gender, and family conflict. 
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Mile (1989) studied family structure and the achievement of children. The findings of the study suggested 
that Parental Involvement is a potent factor that has the potential of lessening the gap in achievement 
between children from low and high-income families. 

Reynolds (1989) conducted a study on child's interest in reading in relation to home environment and found 
that the cognitive readiness of children on entering kindergarten had influential indirect impact on all first-
grade outcomes. Significant direct or indirect effects were found for the intervening variables of motivation, 
peers. Parental Involvement and mobility on achievement. 

Crouter (1990) investigated the relationship between parental monitoring (i.e. parent's knowledge about 
children's daily experiences) and children's school performance and conduct. Results indicated that less well-
monitored boys in the age group of 14 years to 17 years received lower grades than did other children. 

Pnlkkinen (1990) studied three aspects of adolescent future orientation, cognitive, affective, and 
motivational. The results indicated that memory of the parent's time for the child explained all the three 
aspects of adolescent future orientation. 

Fletcher and others (1991) examined the relationship of high parental involvement with self-esteem of 
adolescents. 108 8th grade students completed self-report questionnaires about their perceptions of self-
esteem, academic achievement parental interaction. Parents of these students participated in telephone 
interviews during which they reported on their relationships with even their children's friends and friends' 
parents, and their own involvement in child's activities. Parental involvement was associated with stronger 
feelings of family connectedness and higher levels of self-esteem among boys and more involvement in 
school and community-based extracurricular activities among girls. Perceived parental interaction was 
associated with stronger feelings of family connectedness and higher levels of self-esteem. Parents' 
relationships with children's peers and peers' parents were associated with greater involvement in school-
based extracurricular activities among girls. 

Stevenson (1991) made an attempt to understand some of the reasons for the high academic achievement of 
Chinese and Japanese children as compared to US children. Background information showed much greater 
attention to academic activities among Chinese and Japanese children. Members of the three cultures were 
found to differ significantly in terms of parent's interest and involvement in their children's interest and 
involvement in their children's academic achievement. Parent's beliefs and expectations concerning their 
children's academic achievement is directly related to the parent's and children's relative influence of efforts 
and ability on academic achievement. 

Snodgrass (1991) analyzed the contribution of parents in their children's education. The effect of Parental 
Involvement on academic success was investigated from primary through secondary school levels. The 
findings demonstrated the critical role played by Parental Involvement in children's academic success.  

Ruffman and others (1992) studied the involvement of mothers and its impact on child's self-esteem. The 
mothers of 64 3-5 yr olds were given questionnaires about their education and occupation, number and age 
of child's siblings, the time spent with the child, and about how mothers deal with 5 disciplinary situations 
with their child. The Child’s self-esteem was measured through self-esteem inventory by Coopersmith, 1984. 
The mother's involvement was positively correlated with child's high self-esteem. There was no significant 
positive relation between belief understanding and mothers who engaged their child in general discussion 
and exploration of the disciplinary issues. The effects for number of older siblings, influence due to the 
child's age, time spent with the mother, and self-esteem was accounted for. The results are consistent with 
recent research showing that parent-child relations may be important for theory of mind understanding and 
high self-esteem of the child.  

Tsai (1992) investigated family factors that might contribute to the high academic achievement of one group 
of Asian Americans, the Chinese-Americans. Results in this study indicate that the families with high 
achieving Chinese-American students tend to have parents with stable marriages and close relationship 
among family members. The family values contributing to high achievement include an emphasis on family 
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chosen education, hard work, discipline, and the respect for teachers and elders. Parents also tend to 
emphasize the importance of mingling with the U.S. mainstream society. 

Hsuteh (1992) examined the effects of family background on schooling for a sample of youth from the 
National Longitudinal Survey of Youth ; (NLSY). This study replicates and partially confirms Hausen and 
Wong's ;(1989) study from the Nebraska and the Kalamazoo sibling samples. ', Compared with these 
samples, the NLSY sibling sample shows smaller differential effects of family background between siblings. 
This difference .may be attributed to the trend of educational convergence and the smaller age range of the 
NLSY sample. 

In a study on parental involvement in school (Steinberg, 1992) found that authoritative parenting led to 
better school performance and stronger engagement in school for adolescents and that this effect was 
mediated by the positive effect of parents involvement in their child's schooling. Conversely, the positive 
effects of parental involvement in schooling are attenuated if the parents have an authoritarian or permissive 
style. Therefore, parental involvement is more likely to promote success if it is in the context of an 
authoritative home setting.       

Scott (1993) investigated the relationship between Parental Involvement in the educational process and 
family adaptation in the University of Texas at Austin. The purpose of this study was to determine whether 
the effects of Parental Involvement were positive (supporting family in coping with stress), negative (adding 
to the family stress) benign. The possible relationships between two facets of Parental Involvement (number 
of Parental Involvement activities and perceptions of school support and the family adaptation variables from 
the double ABCX model findings (stress on family resources) were investigated. They concluded that the 
effect of Parental Involvement was positive especially when family was undergoing stress. More activities 
indicated less stress. 

Girisburg and Bronstein (1993) studied three familial variables namely parental surveillance of homework, 
parental reaction to grades, and general familiar style in relation to motivational orientation and academic 
performance of fifth graders. Results showed that higher parental surveillance of homework, parental 
reaction to grades that included negative control, non-involvement, or extrinsic reward, and over-as well as 
under controlling family styles were related to an extrinsic motivational orientation and to lower academic 
performance.        

Heller and Fantuzzo (1993) studied reciprocal peer tutoring and parent partnership. It was the first 
investigation of the combined effects of the RPI- intervention and a PI intervention on the mathematics 
achievement and school adjustment of low-income, urban elementary students. The resulting intervention 
was a home-based, PI intervention that was designed to enhance the parent's role as supporter and motivator 
of student's academic efforts and success. 

Pautson (1994) explored the influence of parenting style and Parental Involvement on achievement outcome 
of early adolescents, 247 ninth graders and their parents participated in the study. The results indicated that 
adolescent's reports of both maternal and paternal demands, responsiveness, and Parental Involvement in 
achievement predicted significant proportions of the variance in achievement. 

Nesbitl (1994) studied the effects of three school-to-home Parental Involvement excommunication programs 
on reading achievement, conduct, and homework habits, attendance and parent student school interaction. 
Results showed that group differences were attributable if effective Parental communication was not there. 
There were no significant differences among groups in terms of student reading achievement, conduct, 
attendance, and homework habits and parent-student-school interaction. 

Evans (1994) investigated home-school communication in the treatment of childhood behavior problems. 
The results revealed that better communication between home and school was related to academic 
improvement. 

Linda (1994) examined the effects of reading storybooks aloud to children. Information gathered from 
parents questionnaires, about the time they spent reading to their children and children's independent reading 
reveal a positive relationship between reading achievement and the time children spend engaged with print, 
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but no relationship was reported between reading achievement and the amount of time parents spent reading 
to their children.             

Cherian (1991) demonstrated the effect of parental interest on the academic achievement of 369 male and 
652 female (13-17year old) students from polygamous or monogamous families in South Africa. The results 
indicated a positive relationship between parental interest and academic achievement of girls at a low socio-
economic level and of boys and girls at low and middle socio-economic levels at polygamous families. 

Grolnick and Slowsaczek (1994) found significant direct and indirect effects of maternal behavior 
involvement on children's school performance through perceived competence and controlled understanding, 
and indirect effects of father's behavior involvement on children's school performance through perceived 
competence. A general finding was that authoritarian parenting led to academic under achievement, lowered 
self-esteem, procrastination, and attributing failure to external factors. In contrast, authoritative parenting 
was positively correlated to a heightened sense of self-esteem, internal locus of control, and heightened 
achievement (Rothblum 1990, Debaryshe, Patterson & Ca-paldi 1993, Ferrari & Olivette 1994, Glasgow 
1997). 
Brown (1995) examined Parental Involvement and effects on reading achievement. Using a pretest-posttest 
quasi-experimental group design, it was found that the third grade students who had Parental Involvement 
achieved higher scores on the reading comprehension. 

Davis (1995) studied the effects of Parental Involvement training on the achievement of Hispanic students. 
Results indicate that bilingual fourth grade students whose parents participated in Parental Involvement 
education scored significantly higher on the language section of a norm-referenced achievement test than the 
fourth grade students whose parents did not participate in the areas of reading and mathematics. Student's 
motivation for school positively changed when their parents participated in the Parental Involvement 
training, 

Kagaki, Frensch and Garden (1995) investigated the effect of parental involvement and actual time 
devotion of parents on student's achievement of ninth graders. They found that parents of high achievers, 
besides other things, modeled reading skills more frequently than did parents of low achievers. 

Gorges and Flliott (1995) explored the effect of student homework time and parental time and involvement 
in helping activities on the academic performance of children in third and fifth grades. Analyses revealed that 
students characterized as below - average performers were opted to spend more time and to receive greater 
parental help than did above average performers.          

There are numerous examples of research documenting the positive relationship between high levels of 
student success. In general, this research shows that a variety of measures of school success (higher grades 
and test scores, more positive attitudes and behaviors, higher graduation rates, and fewer placements in 
special education are associated with homes where parents encourage learning, set high (but reasonable) 
expectations for their children, and become involved in their children's education at home and in the school 
(Othrow and Stout, 1996). 

Fejgin (1997) examined the factors that contributed to the  academic excellence of Jewish and Asian 
students of high schools in U.S. It was found that traditional socio-economic measures explained a portion of 
the advantage of these groups over other racial - ethnic groups and cancelled the advantage of Jewish 
students over Asian students. Parent's and students attitudes and actions related to school work were found to 
mediate the effects of parents education, and further explained the Jewish advantage in math's scores.                

Trusty and Lampe (1997) investigated deeply the Relationship of adolescents perceptions of Parental 
Involvement and control to adolescent's locus of control. They found out that career control and Parental 
Involvement were conditional on one another in predicting student outcome variables. 

Grolnick and Slowiaczek (1997) found that both maternal and paternal cognitive behavior showed a 
significant positive correlation with grades. They found indirect effects of parental cognitive intellectual 
involvement on child's school performance through perceived competence. 
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Hickman. Greenwood and Miller (1998) investigated the relationship between achievement of high school 
students and the total amount arid types of Parental Involvement in which the primary care-giving parent was 
engaged. Only the home based type of involvement was found to be related to achievement.                  

Keith and Lichtman (1999) explored the influence of Parental Involvement on the academic achievement of 
1714 eighth grade Mexican. American children. The most salient finding of the study was that Parental 
Involvement, as well as their interaction with the children promoted gains in the specific subject areas of 
reading, math, science and social studies. 

Cabrera, Tamis-Le-Monda and others (2000) studied the four important social trends that have 
fundamentally changed the social cultural context in which children develop: women's educational status, 
increased self-esteem of adolescents, increasing involvement of parents in teenaged children and their 
academic achievement. The results showed an increasing influence of father's involvement on academic 
achievement of child, which in turn seem to be affecting children's and father's developmental trajectories. 
The sample comprised of about 1600 students of seven leading schools of US. The results showed an 
increasing impact of fathers' involvement on positive academic outcome and overall personality 
development.                

Jonathan Gershuny (2000) of the Institute of Economic and Social Research invested that the time British 
parents spent playing, doing homework or reading with their children has more than quadrupled during the 
past 35 years for both working and non-working parents. The research is based on the analysis of weekly 
diaries from 3,000 British parents and 60,000 parents worldwide in 1961, 1975, 1985, and 1995.The research 
showed that although more women go out to work than at any time in the past 100 years, the average 
working mother spends more than twice as long reading and playing with her young children than mothers 
did in 1961 .This helped in producing excellent academic results. The study showed that in 1995 a British 
working mother spent an average of 135 minutes a day reading to, or caring for, her young children, 
compared with 95 minutes a day in 1961, helping children come out of their shell and give better 
performance in extracurricular activities in the school. Fathers who are working full time now invested an 
average of 88 minutes a day in looking after their children; eight times more than they did in 1961, helping 
children gain confidence and fetch better marks in house tests. 

Rhodes, Grossman and others (2001) tested a conceptual model in which the effects of mentoring 
relationships on adolescents' academic outcomes were hypothesized to be mediated partially through 
improvements in parental relationships. The parameters of the model were compared with those of an 
alternative, in which improved parental relationships were treated as an outcome variable rather than a 
mediator. The study included 959 young adolescents (aged 10-16 yrs). In addition to improvements in 
parental relationships, mentoring led to reductions in unexcused absences and improvements in perceived 
academic achievement. Direct effects of Parental Involvement and grades were detected. It was found that 
academic competence and performance improved dramatically through parental relationships and 
understanding. 

Michael and Guido (2001) many statistical procedures used in educational research are described as 
requiring that dependent variables follow a normal distribution, implying an interval scale of measurement. 
Despite the desirability of interval scales, many dependent variables possess an ordinal scale of measurement 
in which the differences among values composing the scale are unequal in terms of what is being measured, 
permitting only a rank ordering of scores. This means that data possessing an ordinal scale will not satisfy 
the assumption of normality needed in many statistical procedures and may produce biased statistical results 
that threaten the validity of inferences. This article shows how the measurement technique known as item 
response theory can be used to rescale ordinal data to an interval scale. The authors provide examples of 
rescaling using student performance data and argue that educational researchers should routinely consider 
rescaling ordinal data using item response theory. 

Carson and Alison Banuazizi (2002) studied the impact of Parental Involvement on the development of 
aspirations of future goals of adolescents. This study was based on a theoretical model that depicted future 
goals as an important factor to achievement. This study suggested the types of future goals developed over 
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time and across socio cultural contexts, such as home and .parents, will shape the type and level of 
achievement aspiration that an adolescent will invest in their education. Data were collected from a sample 
of 247 young adults aged 16 to 22 (mean age = 19 years) from nine countries: Australia, Belgium, Peru, 
England, Italy, India, Japan, USA, and Thailand. Confirmatory factor analyses indicated that good rapport 
between parents and children helped in great achievement motivation and high Parental Involvement was 
correlated to positive aspirations for future goals. 

An analysis of all these researches reveals that although most of the studies have reported a positive 
relationship to exist between parental Involvement and various learning outcomes, some researches have 
provided support for no relationship or negative relationship between these two factors, thereby making the 
whole issue more intricate and complex. There is, therefore, a need to further explore the nature of 
relationship between these two variables and analyze how the various dimensions of involvement by mothers 
and fathers may contribute to the child's scholastic accomplishments. 

Jeynes and William (2003). Conducted a meta-analysis of 21 studies to determine the impact of parental 
involvement on minority students' academic achievement. The impact of parental involvement was 
significant for all minority groups studied. Also for all groups, parental involvement affected all academic 
variables by at least two tenths of a standard deviation unit. However, among some of the races, certain 
aspects of parental involvement had a greater impact than did others.  

Anguiano and Ruben (2004). This study examined European American, Latino, Asian American, and 
Native American parental involvement and their children's high school completion. An examination of how 
different family structures have an influence on a student's education was conducted. This study used the 
National Education Longitudinal Study (NELS) of 1988 and utilized a hierarchical linear model (HLM) for 
the statistical analysis. 

Englund and others (2004) examined the relations among parental behaviors, parental expectations, and 
children's academic achievement. Participants were 187 low-income children and their mothers, studied from 
birth of the child through 3rd grade. Mothers' quality of instruction prior to school entry had significant 
direct effects on IQ and indirect effects on achievement in 1st and 3rd grades. Parental expectations in 3rd 
grade had significant direct effects on parental involvement in 3rd grade. Children's achievement in 1st grade 
had significant direct effects on parental involvement and expectations in 3rd grade. Parental involvement in 
3rd grade had a significant direct effect on achievement in 3rd grade. Results suggest that early parenting 
factors are important for children's academic achievement. 

Bembenutty and Hefer(2005) examined the predictive association between gender, ethnicity, and homework 
parental involvement, self-regulated learning processes, and motivational beliefs among 10th grade high 
school students. It was predicted that students' motivational beliefs and self-regulatory processes would be 
significant predictors of students' math academic achievement beyond and above homework parental 
involvement, gender, and ethnicity of the students. A regression analysis revealed that motivational beliefs 
and use of self-regulated learning strategies are significant predictors of math standardized test scores 
beyond and above parental active and reactive homework involvement and the students' gender and ethnic 
differences. Students who engage in self-regulation are better able to perform on the math standardized test. 
Implications for instruction are also discussed. 

Melanie and Jeylan (2006) examined the consequences of adolescents’ employment experiences for 
vocational development and educational pursuits within varying historical and social contexts. Attention is 
directed to the changing social and cultural context for adolescent paid work, the balance of school and work, 
the influence of work experience on adolescent vocational development and educational/career achievement, 
and theoretical approaches that guide contemporary vocational development and career maturity studies. In 
light of current theories, research directions are suggested to enhance understanding of the influences of 
adolescent employment and work experiences on future educational pursuits and vocational pathways. 
School-based strategies and programs to promote adolescents’ initiative, engagement, and vocational 
development also are considered. 
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McCarron and others (2006). The primary purpose of this study was to examine if parental involvement had 
a significant influence on the educational aspirations of first-generation students as compared to the 
educational aspirations of non-first-generation students. Additionally, the study investigated if the 
educational aspirations of first-generation students differed from their actual educational attainments. Lastly, 
the study explored the differences in educational attainment for first generation students by gender, 
race/ethnicity, and socioeconomic status. Longitudinal data from a nationally representative sample of 1,879 
students generated by the National Educational Longitudinal Study 1988-2000 was used as the basis for 
analysis. 

Gibson, Donna and Renee (2006). Emphasized that Adolescence is marked by physical, cognitive, and 
social changes which affect how individuals perceive themselves. However, individuals do integrate their 
perceptions with those of significant others. Adolescents' self-concept is influenced by their relationships 
with family, peers, mentors, and community groups. In this study, the characteristics of these relationships 
are examined as well as the perception of parental involvement. The effect of perceived parental involvement 
and the use of growth-fostering relationships on self-concept was examined using 78 adolescents who were 
participating in GEAR UP (Gaining Early Awareness of Readiness for Undergraduate Programs). Results 
support the influence of family, peers, mentors, and involvement in community groups on adolescent self-
concept. 

Eva, Elizabeth and others (2007),  emphasized that key goal of much educational policy is to help parents 
become involved in children’s academic lives. The focus of such efforts, as well as much of the extant 
research, has generally been on increasing the extent of parents’ involvement. However, factors beyond the 
extent of parents’ involvement may be of import. In this study, the case is made that consideration of the 
how, whom, and why of parents’ involvement in children’s academic lives is critical to maximizing its 
benefits. Evidence is reviewed indicating that how parents become involved determines in large part the 
success of their involvement. It is argued as well that parents’ involvement may matter more for some 
children than for others. The issue of why parents should become involved is also considered. Implications 
for future research and interventions are discussed. 

Jeynes and William (2007). A meta-analysis is undertaken, including 52 studies, to determine the influence 
of parental involvement on the educational outcomes of urban secondary school children. Statistical analyses 
are done to determine the overall impact of parental involvement as well as specific components of parental 
involvement. Four different measures of educational outcomes are used. These measures include an overall 
measure of all components of academic achievement combined, grades, standardized tests, and other 
measures that generally included teacher rating scales and indices of academic attitudes and behaviors. The 
possible differing effects of parental involvement by race and socioeconomic status are also examined. The 
results indicate that the influence of parental involvement overall is significant for secondary school children. 
Parental involvement as a whole affects all the academic variables under study by about 0.5 to 0.55 of a 
standard deviation unit. The positive effects of parental involvement hold for both White and minority 
children. 

Bakker and others (2007) studied parental involvement and teacher perceptions of parental involvement in 
the education of children in relation to level of parental education and pupil achievement. A questionnaire 
was administered to 218 parents and 60 teachers. Correlational analyses and paired-sample analyses showed 
teacher perceptions to be weakly related to parental reports of their own involvement and to operate at a 
different level. Regression analyses and analyses of variance showed teacher perceptions of parental 
involvement to affect pupil achievement more strongly than parental reports. The results suggest that teacher 
perceptions of parents may be stereotyped and that such stereotypes can clearly affect academic results. 

Monique and Laura  (2008) reviewed intervention studies that tested whether parent–child reading activities 
would enhance children’s reading acquisition. The combined results for the 16 intervention studies, 
representing 1,340 families, were clear: Parent involvement has a positive effect on children’s reading 
acquisition. Further analyses revealed that interventions in which parents tutored their children using specific 
literacy activities produced larger effects than those in which parents listened to their children read books. 
The three studies in which parents read to their children did not result in significant reading gains. When 
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deciding which type of intervention to implement, educators will have to weigh a variety of factors such as 
the differences in effectiveness across the different types of intervention, the amount of resources needed to 
implement the interventions, and the reading level of the children.  

Erika, Harris and Jorgianne Civey (2008) emphasized importance of parent involvement in children’s 
education. In a synthesis of research on the effects of parent involvement in homework, a meta-analysis of 14 
studies that manipulated parent training for homework involvement reveals that training parents to be 
involved in their child’s homework results in (a) higher rates of homework completion, (b) fewer homework 
problems, and (c) possibly, improved academic performance among elementary school children. A meta-
analysis of 22 samples from 20 studies correlating parent involvement and achievement-related outcomes 
reveals (a) positive associations for elementary school and high school students but a negative association for 
middle school students, (b) a stronger association for parent rule-setting compared with other involvement 
strategies, and (c) a negative association for mathematics achievement but a positive association for verbal 
achievement outcomes. The results suggest that different types of parent involvement in homework have 
different relationships to achievement and that the type of parent involvement changes as children move 
through the school grades.  

Andrea and Stephen (2009)  (a) discussed the importance of alignment for facilitating proper assessment 
and instruction, (b) described the three most common methods for evaluating the alignment between state 
content standards and assessments, (c) discussed the relative strengths and limitations of these methods, and 
(d) discussed examples of applications of each method. They conclude that choice of alignment method 
depends on the specific goals of a state or district and that alignment research is critical for ensuring the 
standards-assessment-instruction cycle facilitates student learning. Additional potential benefits of alignment 
research include valuable professional development for teachers and better understanding of the results from 
standardized assessments.  

Olatoye and others (2009), investigated the achievement of pupils in the public and private primary schools 
in mathematics and science. The descriptive survey research design was employed to carry out this study. 
Four hundred and eighty (480) pupils from thirty primary schools in Ogun State, Nigeria were randomly 
selected for this study. From the results of this study, parental involvement accounts for 16.1% of the total 
variance in mathematics achievement of primary school pupils (R[squared] = 0.161, p less than 0.05) and 
13.5% of the total variance in pupils' achievement in science (R[squared] = 0.057, p less than 0.05) .These 
percentages are significant at 0.05 level of confidence. It shows that parental involvement is an important 
predictor of mathematics and science achievement. There exists a significant difference in the parental 
involvement of public and private primary school pupils (t = -9.68, p less than 0.05). Private school pupils 
enjoy more parental involvement than their counterparts in the public schools. Teachers and Counsellors 
need to enlighten parents on the need to personally get involved in the academic activities of their children.  

Roel, Nele and others (2010) examined the effects of family literacy programs on children’s literacy 
development. It analyzes the results of 30 recent effect studies (1990–2010), covering 47 samples, and 
distinguishes between effects in two domains: comprehension-related skills and code-related skills. A small 
but significant mean effect emerged (d = 0.18). There was only a minor difference between comprehension- 
and code-related effect measures (d = 0.22 vs. d = 0.17). Moderator analysis revealed no statistically 
significant effects of the program, sample, and study characteristics inferred from the reviewed publications. 
The results highlight the need for further research into how programs are carried out by parents and children, 
how program activities are incorporated into existing family literacy practices, and how program contents are 
transferred to parents. 

Fan and others (2010) examined whether various dimensions of parental involvement predicted 10th-grade 
students' motivation (engagement, self-efficacy towards maths and English, intrinsic motivation towards 
maths and English) using data from the Educational Longitudinal Study of 2002 (ELS 2002). Results showed 
that both parents' educational aspiration for their children and school-initiated contact with parents on benign 
school issues had strong positive effects on all five motivational outcomes. On the contrary, parent-school 
contact concerning students' school problems was negatively related to all five motivational outcomes 
investigated in the study. Additionally, parental advising positively predicted students' academic self-efficacy 
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in English as well as intrinsic motivation towards English, and family rules for watching television were 
positively linked to students' engagement and intrinsic motivation towards both English and maths. 

Lagace-Seguin and others (2010) explored if parental involvement and extracurricular activity participation 
could predict well-being and academic competence in elementary school children. Seventy-two children 
(mean age = 10.9 years, SD = 0.85) and their parents participated. Results revealed that parental pressure and 
support, when paired with extracurricular activity participation, successfully predicted children's well-being 
and academic competence. Follow-up analyses were conducted to establish differences between children 
who participate in low versus high numbers of activities. Results are discussed in terms of how 
extracurricular activities and parental involvement in activities impact upon positive outcomes in childhood. 

Altschul and Inna (2011) emphasized that parental involvement in education is a key focus of current 
policies and programs aimed at improving the academic outcomes of students at risk for academic 
underachievement. This study examines six forms of parental involvement in education to determine which 
forms of involvement have the strongest relationships with youths' academic outcomes. Using nationally 
representative data (N = 1,609) from the National Education Longitudinal Survey, this study focuses 
specifically on Mexican American families and youths, a population at high risk for academic 
underperformance. Findings show that the positive effects of parental involvement among Mexican 
American parents occur through involvement in the home, whereas parental involvement in school 
organizations is not associated with youths' achievement. Parents' investment of financial resources in their 
children's education was found to have a somewhat higher impact on achievement than forms of involvement 
that require parents' investment of time. Findings also suggest that the impact of these forms of parental 
involvement occurs prior to high school. 

Nguon and Sokcheng (2012) studied the effect of parental involvement on students' achievement in a variety 
of contexts can provide valuable insights into how the relationship between parental involvement and 
students' achievement may depend on specific local contexts of education and family. Drawing on the 
theoretical perspectives derived from social capital model, this study examines the effects of three types of 
parental involvement on students' achievement. Dataset drawn from student questionnaire of 1551 tenth-
grade students and their parents were used to investigate the determinants and the effects of parental 
resourcing on students' achievement in comparison to other types of home-based and school-based 
involvement. Multiple regression analyses show that parental efforts in resourcing public schooling are 
significantly associated with students' achievement. 

SIGNIFICANCE OF THE STUDY 
As is evident from the thematic research review that the goal of mastery learning is success for the students.It 
is asserted that success in achievement, attitude and motivation in the education or learning environment 
makes learning more effective. There is tremendous saving of students’ and teachers’ time when 
instructional programme is presented with the help of computer. Computers are adaptive to students’ 
changing performances and relate the learning to suit their cognitive potentials. Computers can be used for 
testing, prescription of lesson based on learners’ data, drill and practice, simulation and gaming, computation 
and calculations, problem-solving, inquiry, tutorial instruction and dialogue and grading, guiding and 
counselling students. The researches have authenticated that computer based instructions or the instructions 
which are delivered by computer plays a magic role in classes. Mastery of the subject matter is carried out 
with the help of a scientific computer based instructional plan. As mastery learning is highly planned 
instructional method to enhance learning based on the principle that learning rate is a function of the time a 
learner has to learn to the time he actually needs to learn. Time to learn is adjusted to fit aptitude unlike 
traditional classroom instruction no student is to proceed to new material until basic prerequisite material is 
mastered. In Mastery learning, "the students are helped to master each learning unit before proceeding to a 
more advanced learning task" (Bloom 1985) in contrast to "conventional instruction". Thus, the students are 
not advanced to a subsequent learning objective until they demonstrate proficiency with the current one.  

Home is the first teacher for a child where seeds of qualitative development of child begin. Children are the 
hopes for the realization of the unfulfilled dreams of the parents, but due to some reasons they could not give 
good results in their Academic Achievement. That is why parents’ dreams seem to shatter down. There can 
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be many reasons for the poor academic performance, e.g., lack of strong motivation in life, want of basic 
necessities in life, poor academic background of parents in addition to poor health of the child, etc.  It is the 
family which influences a child’s life before the child goes to school. He is the part of his family and to 
know him the teacher must have contacts with the family itself. The parents and teacher must pool their 
knowledge and experience to give a better training to the child .The basic policy of ‘what should be taught’ 
must be decided by the whole society and not by teacher alone. This will be the most democratic way of 
educating the child, because the education of the child is as much the responsibility of the parents as of the 
teacher. 

It has been observed over past few decades that the policymakers, researchers, educators, students, families, 
and community leaders are equally challenged to make education a genuine community enterprise. State and 
district policies must continue to encourage the development of school-family-community partnerships as an 
essential component of larger school improvement efforts. Researchers and practitioners must continue to 
equip schools with a range of tested practices for involving parents and improving student outcomes. The 
perspective's by parents are  being  valued  because they are long-lasting, reflecting a long-term investment 
in building the structures and cultivating the practices that will help children reach their full potential. More 
research is needed regarding the best ways for families to support their children at each grade level, 
especially when it is a known fact that, life of present day students is quite stressful. Stress makes a 
significant contribution to the prediction of subsequent school performance and acts as a negative predictor 
of academic performance in school children. Learning habits to combat academic stress can bring benefits 
beyond the classroom. High-stakes situations are an inevitable part of life – at school and especially at work. 
If students can learn to perform up to their ability in school, the same anxiety-easing techniques can make 
them better prepared for job interviews, business presentations, or other stressful tasks in life. People assume 
that large problems require large solutions. But the truth is that simple psychological interventions can have 
powerful effects. Following these observations and trends in research the investigator design this study. 

The aim of this study was to study the learning outcomes of 9th graders through computer based mastery 
learning in relation to academic stress and parental involvement. 

STATEMENT OF THE PROBLEM 
A Study of Learning Outcomes of IX Graders Through Computer Based Mastery Learning in 
Relation To Academic Stress and Parental Involvement.  

DELIMITATION OF THE STUDY 
The present study will be delimited with regard to: 
- Ninth grade Science students will be selected for the study. 

- The sample of 200 students will be taken, both boys and girls of ninth class. 

OBJECTIVES 
This study was conducted with the following objectives: 
1. To develop and validate computer based mastery learning (CBML) instructional  package  in science 

in Physics, Chemistry and Biology for IX graders.  

2. To study the impact of computer based mastery learning instructional packages on learning outcomes viz. 
achievement in Science (total) and separately in Physics, Chemistry and Biology of IX graders. 

3.  To study the effect of academic stress on the learning outcomes viz. achievement in Science (total) and 
separately in Physics, Chemistry and Biology of IX graders. 

 4. To study the effect of parental involvement on learning outcomes viz. achievement in Science (total) and 
separately in Physics, Chemistry and Biology of IX graders. 

 5. To study the interaction effect of Instructional Strategies and academic stress on the learning outcome viz. 
achievement in Science (total) and separately Physics, Chemistry and Biology of IX graders. 

 6. To study the interaction effect of Instructional Strategies and parental involvement on learning outcomes 
viz. achievement in Science (total) and separately in Physics, Chemistry and Biology of IX graders. 
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 7. To study the interaction effect of academic stress and parental involvement on learning outcomes viz. 
achievement in Science (total) and separately in Physics, Chemistry and Biology of IX graders. 

 8. To study the interaction effect of Instructional Strategies , Academic stress and Parental involvement on 
learning outcomes viz. achievement in Science (total) and separately in Physics, Chemistry and Biology 
of IX graders. 

HYPOTHESES 
The following hypotheses were tested in the present investigation: 

Ho.1: There is no significant difference in the achievement (total gain mean scores in Science) of IX 

graders when taught by Computer Based Mastery Learning as against Conventional Group 
Learning. 

Ho.2:  There is no significant difference in the achievement (total gain mean scores in Science) of IX 
graders due to high Parental involvement and low Parental involvement. 

Ho.3:  There is no significant difference in the achievement (total gain mean scores in Science) of IX 
graders due to high Academic stress and low Academic stress 

Ho.4:  There is no significant interaction between Instructional Strategies and Parental involvement in 
respect of the gain mean scores in Science (total gain mean scores) of IX graders. 

Ho.5:  There is no significant interaction between Instructional Strategies and Academic stress in respect 
of gain mean scores in Science (total gain mean scores) of IX graders. 

Ho.6:  There is no significant interaction between Academic stress and Parental involvement in respect of 
gain mean scores in Science (total gain mean scores) of IX graders. 

Ho.7:  There is no significant interaction among Instructional Strategies, Academic stress and Parental 
involvement in respect of the mean gains in Science (total gain mean scores) of IX graders. 

Ho.8:  There is no difference in gain means in Physics of IX graders when taught by Computer Based 
Mastery Learning as against Conventional Group Learning. 

Ho.9:  There is no difference between mean gain scores in Physics of IX graders with high Parental 
involvement and low Parental involvement. 

Ho.10:  There is no significant difference in the gain means in Physics of IX graders of high Academic 
stress and low Academic stress. 

Ho.11:  There is no interaction between Instructional Strategies and Parental involvement in respect of 
mean gains in Physics of IX graders. 

Ho.12:  There is no interaction between Instructional Strategies and Academic stress in respect of mean 
gain scores in Physics of IX graders. 

Ho.13:  There is no significant interaction between   Academic stress and Parental involvement in respect 
of mean gains in Physics of IX grader. 

Ho.14:  There is no interaction among, Instructional Strategies, Academic stress and Parental involvement    
in respect of mean gain scores in Physics of IX grader. 

Ho.15:  There is no difference in the mean gain scores in Chemistry of IX graders when taught by 
Computer Based Mastery Learning and Conventional Group  Learning. 

Ho.16:  There is no difference in the mean gain scores in Chemistry of IX graders with high and low 
Parental involvement. 

Ho.17:  There is no difference in the mean gain scores in Chemistry of IX graders with high and low 
Academic stress. 
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Ho.18:  There is no interaction between Instructional Strategies and Parental involvement in respect of 
mean gain scores in Chemistry of IX graders. 

Ho.19:  There is no interaction between Instructional Strategies and Academic stress in respect of mean 
gain scores in Chemistry of IX graders. 

Ho.20:  There is no interaction between Academic stress and Parental involvement in respect of mean gain 
scores in Chemistry of IX graders. 

Ho.21:  There is no significant interaction among Instructional Strategies, Academic stress and Parental 
involvement in respect of mean gain scores in  Chemistry of IX  grader. 

Ho.22:  There is no difference in mean gain scores in Biology of IX graders when taught through Computer 
Based Mastery Learning and Conventional Group Learning. 

Ho.23:  There is no difference in the mean gain scores in Biology of IX graders with high Parental 
involvement and low Parental involvement 

Ho.24: There is no difference in the mean gain scores in Biology of IX graders with high Academic stress 
and low Academic stress, 

Ho.25:  There is no interaction between Instructional Strategies and Parental involvement in respect of 
mean gain scores in Biology of IX graders 

Ho.26:  There is no interaction between Instructional Strategies and Academic stress in respect of mean 
gain scores in Biology of IX graders 

Ho.27:  There is no interaction between Parental Involvement and Academic stress in respect of mean gain 
scores in  Biology of IX graders 

Ho.28:  There is no interaction among Instructional Strategies, Academic stress and Parental involvement 
in respect of mean gain scores in Biology of IX grader 
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DESCRIPTION OF TOOLS 
In the preceding chapters the theoretical basis of the problem, theoretical framework of the different 
variables under study, review of related literature, significance of the study, delimitations of the problem, 
objectives and hypotheses of the study were discussed. The present chapter deals with the development and 
description of different tools used to collect data.   

The instruments which are employed for collection of data in a research to explore new areas are called tools. 
Selection of proper tools is very important for a successful research. In order to do an objective research, it is 
necessary that the tools selected must be appropriate, culture free and formed in the regional language for the 
collection of aimed evidence of the information. 

Following tools were used in the present investigation 
 Programmed Instructional Package   
The programmed instructional package was developed by the investigator. The content to be delivered 
through CD have been taken and modified from CD developed and validated by S. Chand Company, with 
add on by the investigator. The total package consisted of: 
- Content sequence 
- Enduring Understanding 
- Formulation of Objectives 
- Orientation session 
- Warm up session 
- Formative Test after every unit 
- Remediation (1 & 2) 
- Enrichment 
- Summative test  
 Entry Behaviour Test- developed and validated by Malhan, A. (2010) 
 Formative Unit Tests- developed and validated by the investigator, corresponding to  each  unit  of  

instructional package. 
 Summative Criterion Tests- developed and validated by the investigator for 4,8,7 units of Physics, 

Chemistry and  Biology respectively. 
 Parental involvement Scale-  developed and validated by  Ahuja, M. and Sharma, N.(2002) 
 Scale of Academic Stress- developed and validated by  Bisht, A. (1987). 
Each of the above tools has been discussed in succeeding pages: 
TOOL- I 
COMPUTER BASED MASTERY LEARNING INSTRUCTIONAL PACKAGE 
The Instructional package was based on Bloom’s Mastery Learning and was prepared at four stages:  

 Stage I – Defining the Mastery 

 Stage II - Planning for Mastery 

 Stage III- Teaching for Mastery 

 Stage IV - Grading for Mastery 

STAGE I- DEFINING THE MASTERY 
The investigator specifies objectives and outcomes in behavioral terms and also sets a criterion for the 
Mastery Learning. The achievement above eighty percent marks obtained by the students in the 
Experimental group was set as a criteria for the mastery. The criterion objectives specified by the 
Investigator have been noted in the succeeding pages. 
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STAGE II – PLANNING FOR MASTERY 
For the development of instructional packages for mastery learning strategies Torshen’s (1977) Mastery 
implementation evaluation model was used. Six Basic data sources categories were taken into 
consideration. These categories have been shown in the table 3.1 and have been discussed as follows: 

Table-3.1: Steps for Torshen’s Mastery Implementation Evaluation Model 

1  
Instruction 
- 

C
ontent 

- 
M

ethod 
- 

E
valuation 

2  
Student 

3  
T

eacher(s) 
4  

C
lass G

roup(s) 
5  

School 
6  

School, D
istrict and 

 
C

om
m

unity 
 

                  
D

ata Sources 
   

 - Data Collection Method (s) 
- Data Collection Instrument (s)  PLANNING 
- Sample                                           FOR 
- Administrative Date (s)                MASTERY 
- Administrator’s Qualifications 
- Objectives                                 DEFINING     M 

o Domain                                     MASTERY      A 
o Mastery Level                                                        S 
o Selection Procedures                                              T 

- Pre Assessment                                                             E 
- Initial Instruction                                                          R 
- Diagnostic Assessment                                                Y 

o Form 1                                                                      M 
o Form 2 etc.                                                            O 

- o Recycle                               DESIGNING                D 
- Prescription                                                              E 

o Remediation                       MASTERY          L 
- Enrichment 

o Instruction Sequence Prescription                       C 
- Post Assessment                                                     O 

o Initial Measurement                                            M 
o Retention 1                                                           P 
o Retention 2 etc.                                                    O 
o Evidence regarding Generalizability                    N 
o Relationship to long term Goal Attainment          E 

- Mastery Implementation Condition                             N 
o Control Condition 1     IMPLEMENTING             T 
o Control Condition 2     MASTERY                          S 

DATA SOURCE 
 Six basic data sources (Torshen, 1977) were taken into consideration according to horizontal components of 
Torshen Model as: 
1. Instruction 
 Content 
 Method 
 Evaluation 
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2 Student 

3.  Teacher (s)   

4.  Class Group(s) 

5.   School  

6.  School District and community             

1. INSTRUCTION 
Planning of instruction was done through three angles: Content, method and Evaluation 
 Content : For the content, the subject of science (Physics, chemistry, Biology) was chosen, as Science 

was   investigator’s field of teaching. 

- Science teachers were consulted to know their views about the topics in Physics, chemistry and Biology 
from IX grade syllabus prescribed by (NCERT) National Council of Educational Research and Training, 
New Delhi. 

- The topics selected were discussed with science teachers to scrutinize which content has to be taught. 

- The package includes 19 units in total. 

Topics selected for Mastery Learning Instructional Package have been listed below: 

Table-3.2: Topics selected for Mastery Learning Instructional Packages 
WORK AND ENERGY  (PHYSICS) 

Unit I Work and Energy(I) 
Unit II Work and Energy(II) 
Unit III Work and Energy(III) 

Unit XIV Work and Energy (IV) 
ATOMS AND MOLECULES( CHEMISTRY) 

Unit V Atoms and molecules (I) 
Unit VI Atoms and molecules (II) 
Unit VII Atoms and molecules (III) 
Unit VIII Atoms and molecules (IV) 

STRUCTURE OF THE ATOM (CHEMISTRY) 
Unit IX Structure of an Atom(I) 
Unit X Structure of an Atom(II) 
Unit XI Structure of an Atom(III) 
Unit XII Structure of an Atom(IV) 

FUNDAMENTAL UNIT OF LIFE ( BIOLOGY) 
Unit XIII The Fundamental Unit of Life(I) 
Unit XIV The Fundamental Unit of Life(II) 

Unit XV The Fundamental Unit of Life(III) 
TISSUE( BIOLOGY) 

Unit XVI Tissue(I) 
Unit XVII Tissue(II) 
Unit XVIII Tissue[ Epithelial Tissue + Muscle Tissue](I) 
Unit XIX Tissue[Connective tissue + Nervous  tissue] (II) 

Material For Conventional (Control) Group 
Control group was taught by their regular science teacher in conventional way, which is reading out the 
chapter, dictating the exercises, providing notes for certain important concepts and home work. No 
remediation was planned for this group .Content outline was provided to science teacher. No unit criterion 
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tests were conducted after completion of different unites. But the time schedule followed for this group was 
similar to that of the Experimental group. 

Material For Computer Based Mastery Learning (Experimental ) Group 
The content developed for the Experimental Group was delivered by CD’s.  The Group was provided by the 
teacher. Same content, formative and summative test were used. Same time schedule was followed for this 
group. 

 Method : The following Mastery Learning Strategies were planned to be used for teaching the above 
selected content: 

 Computer based mastery learning  - Students learning through  CD’s  

 Conventional Group learning – Traditional learning 

 Evaluation: Unit Criterion Test for formative evaluation and, Criterion Test for summative evaluation 
were developed. 

2.   STUDENT 
Scores on prerequisite skill test indicated Entry Behaviour Status. 

3.   TEACHER(S) 
Role of science (Physics, Chemistry,Biology) teachers of IX class was to teach the control group. 

Role of investigator was defined in terms of implementing instructional package for computer based mastery 
learning   in the Experimental group. 

4.   CLASS GROUP(S) 
No efforts were made to change the classroom climate. Though it was observed that class size varied from 35 
to 50 students. 

5.  SCHOOL  
It was planned to take two co-educational Govt. Model Senior Secondary Schools affiliated to CBSE ( 
Central Board of School Education). 

-  Schools were equated in terms of well equipped computer  laboratory and the level.    

-  Positive attitude of school principals and teachers towards research, their willingness to cooperate and to 
provide all the necessary facilities added to criterion for selection of schools. 

6.  SCHOOL DISTRICT AND COMMUNITY 
Chandigarh was chosen as an area for conducting investigation. 

The vertical components in Torshen’s Model were viewed as: 

  Phase I Planning for Mastery 

  Phase II Defining and Designing for Mastery Learning packages 

  Phase III Implementing Mastery Learning Packages 

PHASE I PLANNING FOR MASTERY 
Torshen’s Model delineates information about data collection. Data collection 
categories include 
_   Data collection Methods(s) 

_   Data collection Instrument(s) 

_   Sample 

_   Administrative dates 

_   Administrative qualifications 
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DATA COLLECTION METHOD(S) 
Data collection methods were decided depending upon the variables to be studied & tools to be used. 

Data Collection Instrument (s) 
The instruments for data collection were decided according to the variables. 

Sample 
The sample for the study was decided to be from co-educational, CBSE affiliated Govt. Model Senior 
Secondary Schools of Chandigarh, with 100 students from each school in two treatment groups. 

Administrative Dates 
Dates for administration of Mastery Learning strategies were decided according to the Principals of the 
school chosen. 

Administrative Qualifications 
The present investigation deals with effect of Computer based Mastery Learning strategies on learning 
outcomes (achievement). So, two types of instructional plans based on these two strategies were prepared. 
The common elements in these instruction plans are:  

_  Prerequisite knowledge of students 

_  Content sequence 

_  Instructional objectives 

_ Orientation session 

_ Warm up session 

_  Instructional units (Presentation of Material) 

_  Unit Criterion test (Formative Tests) 

_ Enrichment 

_  Remedial Instructions 

_  Criterion test (Summative Test) 

PHASE II    DEFINING AND DESIGNING THE INSTRUCTIONAL PACKAGE FOR MASTERY 
For designing the instructional package, following steps were followed: 

Step I: Specification of the Content Sequence 

Step II: Formulation of Instructional Objectives 

Step III: Developing test 

 Developing and Validating Entry Behaviour Test  

 Developing and Validating Formative Tests 

 Developing  and Validating Summative Tests 

All these steps have been discussed in detail as follows: 

Step I: Specification of the Content Sequence 
The selected content was scrutinized and divided into 19 Units of related contents. The learning outcomes of 
each unit were formulated in behavioural terms. The unit –wise content sequence for which behavioural 
objectives were formulated have been documented in the Table 3.3 
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Table-3.3: Unit-wise Specification of Content 
WORK AND ENERGY  (PHYSICS) 

Instructional Unit I Topic :Work and Energy(I) 
  Scientific Concept of work 
  Work done by a constant force 
  Unit of work 
  Work done by a force acting obliquely 
  When the force acts at right angle to the direction of motion  
  Work done when the force acts   opposite to the direction of motion. 
  Negative work done 

Instructional Unit II Topic :Work and Energy(II) 
  Energy 
  Forms of energy 
  Kinetic Energy 
  Expression of kinetic energy of a body 

Instructional Unit III Topic :Work and Energy(III) 
  Potential Energy 
  Potential Energy of an object raised  at a certain height 

Instructional Unit IV Topic :Work and Energy(IV) 
  Conservation of one form of energy into another 
  Law of conservation of energy 
  Power 
  Commercial unit of energy  

 

ATOMS AND MOLECULES( CHEMISTRY) 
Instructional Unit V Topic : Atoms and molecules (I) 

  Atomic theory of matter 
  Laws f chemical combination 
  (a)Law of conservation of mass 
  (b)Law of constant proportion or law of definite proportions 
  Dalton’s atomic theory 

Instructional Unit VI Topic : Atoms and molecules (II) 
  Atoms 
  Atomic Symbols 
  Atomic mass 
  Molecule 
  Ions 

Instructional Unit VII Topic : Atoms and molecules (III) 
  Valency 
  Writing chemical formula 
  Formula of molecular compounds 

Instructional Unit VIII Topic : Atoms and molecules (IV) 
  Molecular mass of a compound 
  Gram molecular mass 
  Mole concept 
  Significance of a molecular formula 
  Numerical problems based on mole concept 
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STRUCTURE OF THE ATOM (CHEMISTRY) 
Instructional Unit IX Topic :Structure of an Atom(I) 

  Dalton’s atomic theory 
  Properties of cathode rays 
  Characteristics of electron ,proton and neutron 
  Thompson’s atomic model 
  Discovery of Nucleus 

Instructional Unit X Topic :Structure of an Atom(II) 
  Bohr’s Model of Atom 
  Nucleus 
  Atomic Number 
  Calculations of electron, proton and neutron 

Instructional Unit XI Topic :Structure of an Atom(III) 
  Electronic configuration according to   Bohr’s Bury Rule 
  Valency 

Instructional Unit XII Topic :Structure of an Atom(IV) 
  Isotopes 
  isobars 

FUNDAMENTAL UNIT OF LIFE ( BIOLOGY) 
Instructional Unit XIII Topic :The Fundamental Unit of Life(I) 

  Discovery of cell 
 Cell shapes 
 Cell size 
 Cell composition 
 Prokaryotic and eukaryotic cells 

Instructional Unit XIV  Topic :The Fundamental Unit of Life(II) 
  Structure of Bacteria 

 Plasma membrane and cell membrane 
 Cell wall 
 Nucleus 
 Components of nucleus 

Instructional Unit XV Topic :The Fundamental Unit of Life(III) 
  Various forms of chromosomes based on the location of 

centromere 
 Cell organelles 
 Mitochondria 
 Endoplasmic  reticulum 
 Golgi apparatus 
 Vacuoles 

TISSUE( BIOLOGY) 
Instructional Unit XVI Topic :Tissue(I) 

  Differentiation 
 Tissue 
 Different levels of organization 
 Meristematic Tissue 
 Permanent tissue 
 Simple permanent tissue 
 Difference between Parenchyma ,Collenchyma and Sclerenchyma 
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 Various modifications of parenchyma 
Instructional Unit XVII Topic  :Tissue(II) 

  Complex permanent tissue 
 Xylem 
 Phloem 
 Protective tissue 

Instructional Unit XVIII Topic :Tissue[ Epithelial Tissue + Muscle Tissue](I) 
  Animal tissue 

 Epithelial tissue: Squamous, columnar, cuboidal, ciliated, striated, 
sensory. 

 Muscle tissues:( Involuntary) Smooth, Skeletal (Voluntary), cardiac 
( Involuntary) 

Instructional Unit XIX Topic :Tissue[Connective tissue + Nervous  tissue] (II) 
  Connective tissue : Areolar, Adipose, Tendon, Ligaments, Bone, 

Blood, Lymph 
 Nervous tissue 
 Neuron 

STEP II: Formulation of Behavioural Objectives 
The behavioural objectives corresponding to unit contents have been placed in the Table 3.4 

Table-3.4: Unit-wise Statement of Behavioural Objectives 
After the instructions are over and the learners have gone through the remedial and enrichment 

material through Instructional Package, they will be able to: 
WORK AND ENERGY  (PHYSICS) 

Unit I Work and Energy(I) 
1.1 Identify the condition for work to be done by selecting the correct answer from given set of 

four options. 
1.2 Identify the activities from given list where work is said to be done  by giving reason  to 

support their answer. 
1.3 Write the formula for calculating the work done by a constant force. 
1.4 Write the formula for calculating the work done against gravity. 
1.5 Write the formula for calculating the work done on a body when it moves at an angle Ǿ. 
1.6 Specify S.I unit of work by filling the blank. 
1.7 Specify by filling the blank that work is a scalar quantity. 
1.8 Explain positive work by giving suitable example. 
1.9 Explain negative work by giving suitable example. 

1.10 Explain zero work by giving suitable example. 
1.11 Specify the condition of force and distance under which work done will be greater. 
1.12 Calculate the work done when the value of force in N and distance travelled in meters is 

given in the numerical. 
1.13 Calculate work done against gravity when the value of mass and height is given in the 

numerical. 
1.14 

 
Calculate the work done by a body making an angle Ө with the displacement, when the 
value of Ө, force applied and displacement is given in the numerical. 

Unit II Work and Energy(II) 
2.1 Specify the meaning of mechanical energy by selecting the correct option from given four 

options. 
2.2 Define kinetic energy in their own words by completing the given incomplete sentence in 

not more than two lines. 
2.3  Derive an expression for the kinetic energy of an object. 
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2.4 Define S.I. unit of energy in their own words by completing the given incomplete sentence 
in not more than two lines. 

2.5 Correct the given incorrect statement, “ Energy and work are vector  quantities” by giving 
reason in support of their answer. 

2.6 Specify the effect of changing mass of the body on kinetic energy by selecting the correct 
option from given set of four options. 

2.7 Identify the change in the kinetic energy of the car when its speed is doubled by selecting 
the correct answer from a given set of four options. 

2.8 Select the correct answer from a given set of four options by calculating   the kinetic speed 
of a body whose mass and speed is given. 

2.9 Calculate the speed of a body when the value of kinetic energy and mass is given in the 
numerical. 

2.10 Calculate the momentum of a body whose mass and energy is given by using the formula 
that depicts the relationship between kinetic energy and momentum. 

Unit III Work and Energy(III) 
3.1 Define potential energy in their own words by completing the  incomplete sentence in not 

more than two lines. 
3.2  Enlist the two factors which determine the potential energy of a body by completing the 

incomplete sentence. 
 

3.3 Identify the example of gravitational potential energy by selecting the correct option from 
given four options. 

3.4 Differentiate between gravitational potential energy and elastic potential energy by giving 
example of each. 

3.5 Justify the statement,” Gravitational potential energy is independent of the path followed” 
by giving example. 

3.6 Derive an expression for the potential energy of a body when it is falling to the ground 
under gravity. 

3.7 Explain the effect on potential energy when height and mass are doubled. 
3.8 Explain the effect on potential energy when body is taken to moon. 
3.9 Select the correct answer from given set of four options by calculating the height to which 

it will rise when the value of mass and energy are given. 
3.10 Select the correct answer from given  four options by calculating the  ratio of potential 

energy of given two bodies kept at the same height when their masses are given. 
3.11 Specify by filling the blanks the energies possessed by a man climbing hill. 

Unit IV Work and Energy(IV) 
4.1 Define Transformation of energy by completing the given incomplete sentence in not more 

than two lines. 
4.2 State the law f conservation of energy by completing the given incomplete sentence in not 

more than two lines. 
4.3 Specify the energy conversion when an arrow is stretched in a bow by filling the blank.  
4.4 Explain the energy changes in the given three activities. 
4.5 Justify the given statement, ”Potential  energy of freely falling object decreases 

progressively”, with respect to law f conservation of energy. 
4.6 Specify the commercial unit of energy by filling the blank. 
4.7 Specify the relationship between 1kWh and Joule by filling the blank. 
4.8 Specify the relationship between 1kWh used by an electric appliance power and time is 

given in the numerical. 
4.9 Specify the relationship between 1 Horse Power and Watt by selecting the correct option 

from given four options. 
4.10 Define average power in accordance to class lecture. 
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4.11 Calculate the power of electric appliance when energy and time is given in the  numerical. 
4.12 Calculate the power of a boy  of certain mass, when he runs a staircase of 45 steps each 

step having height of 15 cm in 9s by using the value of g=10ms-1  
 ATOMS AND MOLECULES (CHEMISTRY) 

Unit V Atoms and molecules (I) 
5.1 Define the term matter correctly in their own words. 
5.2 Specify the name of Indian philosopher who was first to propose that matter is composed 

of very small particles called parmanu by filling the blank. 
5.3 Name any two laws of chemical combinations in accordance with class notes. 
5.4 State the law of conservation of mass in their  own words by giving an example. 
5.5 Name the scientist who gave law of conservation of mass, correctly , by filling the blank. 
5.6 Select the correct statement about the name of scientist who gave law of constant 

proportions from the given set of statements. 
5.7 Explain the law of constant proportions by giving example in their own words. 
5.8 Enlist various postulates of Dalton’s atomic theory of matter in their own words strictly in 

accordance to the class notes. 
5.9 State the postulates of Dalton’s atomic theory that explains the law of conservation of 

mass, by completing an incomplete statement. 
5.10 Justify the law of constant proportions with the help of Dalton’s atomic theory in their own 

words. 
5.11 Calculate the mass of oxygen gas required to react completely with 3g Of hydrogen gas, by 

using the information provided in the question without the help of calculator. 
5.12 Verify the law of constant proportions by solving the given numerical correctly without the 

help of classmates. 
5.13 Discuss one major drawback of Dalton’s atomic theory by giving reason in support of their 

answer. 
Unit VI Atoms and molecules (II) 

6.1 Define the term atom correctly in one line. 
6.2 Name the unit in which atomic radius is measured by filling the blank on the response 

sheet. 
6.3 Identify the relationship between nanometer and meter by choosing the correct option from 

the given set of four options. 
6.4 Name the scientist who proposed ‘ Modern Symbols of Elements’ by filling the blank. 
6.5 Write the chemical symbols for the given six elements in accordance with modern   

symbols of elements. 
6.6 Define the term atomic mass unit , by completing an incomplete statement in accordance 

with the class notes. 
6.7 Define atomic mass, correctly ,in not more than  two lines. 
6.8 Explain the meaning of molecule by giving at least two examples. 
6.9 Differentiate between molecule of an element and molecule of a compound by giving one 

example of each. 
6.10 Specify by filling the blank that atomicity is number of atom present in one molecule of an 

element. 
6.11 Write the atomicity of given 6 elements without the help of class -notes. 
6.12 Calculate the molecular mass of  Nitric acid when the atomic masses of constituent 

elements are given in the question. 
6.13 Select the correct statement about the definition of ion from the given set of 4 statements. 
6.14 Choose the correct option from the given set of 4 options that cation is formed by the loss 

of electron.   
6.15 Explain the reason for anion to be negatively charged by completing the incomplete 

statement in their own words. 
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6.16 Choose the correct answer from the given set of 4 options by calculating the formula mass 
of Calcium chloride with the help of given information.  

Unit VII Atoms and molecules (III) 
7.1 Explain the term chemical formula in their own words by completing the incomplete 

sentence. 
7.2 Correct the given incorrect statement that molecular compounds are formed of two 

different metal atoms by giving reason in support of their answer. 
7.3 Select the two correct statements from the given set of 4 statements regarding the rules for 

writing the formula of molecular compound. 
7.4 Write the valencies and symbols of given elements and ions. 
7.5 Write the name of given 6 ionic and molecular compounds in accordance with the rules 

discussed in the class. 
7.6 Write the chemical formula for the given eight compounds by using crossing over of 

valencies method discussed in class . 
7.7 Specify by filling the blank that ionic compounds are formed between metal and non 

metal. 
7.8 Write the formula of Bromide of given element. ‘X’ having valency          of 3. 
7.9 Correct the given incorrect statement that while naming an ionic compound name of metal 

is changed by adding suffix in ‘ide’, by giving reason in support of their answer. 
Unit VIII Atoms and molecules (IV) 

8.1 Specify by filling the blank that gram atomic mass represents the mass of 6.022  x 1023 
particles. 

8.2 Specify the unit of molecular mass by selecting the correct option from given set of 4 
options. 

8.3 Specify whether the given statement , “ molecular mass of a substance is mass of 6.022  x 
1023  particles of that substance.” Is true/false by writing T/F. 

8.4 Calculate the molar mass of Phosphorous molecule , P4 when atomic mass of phosphorous 
is given . 

8.5 Define mole as a unit for the amount of substance, by completing the given incomplete 
statement. 

8.6 Select correct answer by calculating the number of molecules presenting 28 grams of 
Nitrogen molecule, from given set of 4 options. 

8.7 Specify whether the given statement, “1 mole consists of 6.022  x 1023 particles is true/false 
by writing T/F.             

8.8 Calculate the number of moles present in 100 gram of Iron by using the information given 
in the question. 

8.9 Specify whether the given statement, “The S.I. unit of amount of substance is kg” is 
true/false by writing T/F. 

8.10 Specify the correct numerical value of Avogadro’s Number by filling the blank. 
8.11 Calculate the mass in grams of 1 atom of Oxygen when 1 mole of Carbon atom weighs 12. 
8.12 Convert 22 gram of Carbon Dioxide into moles by applying the correct formula. 

 STRUCTURE OF THE ATOM (CHEMISTRY) 

Unit IX Structure of an Atom(I) 
9.1 Correct the given incorrect statement regarding the location of subatomic particles of an 

atom, “ Neutrons and electrons are present outside the nucleus whereas protons are located 
inside the nucleus.”  

9.2 Match the subatomic particles given in column A with the name of Scientist who 
discovered them , given in column B. 

9.3 Compare the properties of electron, proton and neutron with special reference to their 
charge and mass in a.m.u. and grams. 

9.4 Correct the given incorrect statement, “ Proton is not present in hydrogen atom.” 
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9.5 Explain the Thomson’s model of atom in their own words. 
9.6 Specify the name of subatomic particle that is not present in Thomson’s model of atom by 

filling the blank. 
9.7 Correct the given incorrect statement ,” The Rutherford’s alpha particles scattering 

experiment leads to the discovery of Neutrons.”  
9.8 Select the incorrect postulate of the Rutherford model of the atom from given list of 4 

postulates. 
9.9 Enumerate important information furnished about the nucleus of an atom by the alpha 

particles scattering experiment of Rutherford. 
9.10 State one major drawback of Rutherford’s model of atom in their own words. 
9.11 Specify the charge and mass of alpha particles by filling the blank. 
9.12 Specify that neutron makes nucleus stable by diluting the force of repulsion between 

protons, by selecting the correct option from the given set of 4 options 
9.13 Correct the given incorrect statement, “Nucleus is positively charged due to the presence 

of neutron.” 
Unit X Structure of an Atom(II) 

10.1 Correct the incorrect statement, “ electrons gain energy when they jump from higher 
energy level to lower energy level.”   

10.2 Specify the relation between the energy of the shell and distance of shell from nucleus, by 
selecting the correct answer from the given list of 4 options. 

10.3 Describe the Bohr’s model of atom in their own words by writing at least 6 postulates. 
10.4 Explain the stability of atom in their own words in accordance with Bohr’s model of atom. 
10.5 Select the correct statement regarding the concept of atomic number from the given 4 

options. 
10.6 Correct the given incorrect statement, “The atomic number of an element is equal to 

electrons in an ionic state.” 
10.7 Define mass number of an element in their own words. 
10.8 Identify the relationship between mass number and atomic number by selecting the correct 

statement from given 4 options. 
10.9 Justify by completing the incomplete statement that atomic number of an element does not 

change during chemical reaction.  
10.10 Explain that the mass of electron is not taken into consideration while calculating the mass 

number by completing the given incomplete statement.  
10.11 State the meaning of superscript and subscript in an atom of element X designated by 

symbol 4X9.  
10.12 Calculate the number of protons present in an atom of element X designated by the symbol 

4X9. 
10.13 Calculate the number of neutrons present in an atom of element X designated by the 

symbol 4X9. 
10.14 Calculate the number of electrons present in an atom of element X designated by the 

symbol 4X9. 
10.15 Calculate the number of protons present in the Helium atom having atomic mass of 4U and 

2 protons in its nucleus. 
Unit XI Structure of an Atom(III) 

11.1 Specify the meaning of electronic configuration by selecting the correct option from the 
given 4 options. 

11.2 Select the correct formula from the given 4 formulae that represents the maximum number 
of electrons present in shell. 

11.3 Specify the name of the rule that governs the number of electrons present in any shell of an 
atom.  

11.4 Explain by giving example that maximum number of electrons present in the outermost 
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shell is 8, even if it can accommodate more electrons. 
11.5 Explain the reason for inertness of noble gases in their own words. 
11.6 Write the method to calculate the valency of non metal by completing the given 

incomplete statement. 
11.7 Specify the location of valence electrons in an atom by completing the given incomplete 

statement. 
11.8 Define valence electrons by giving the given incomplete statements. 
11.9 Complete the given table by writing the electronic configuration and number of valence 

electrons for given atomic numbers. 
11.10 Specify the cause of chemical combination by selecting the correct answer from given set 

of 4 options. 
Unit XII Structure of an Atom(IV) 

12.1 Specify the name of subatomic particles that results in the formation of isotopes having 
different mass number by filling the blank with one word. 

12.2 Explain the reason for different physical properties exhibited by isotopes of an element. 
12.3 Identify the element and relationship between given two species X and Y by calculating 

the mass number using the information provided in the question. 
12.4 Specify the number of subatomic particles present in 3 isotopes of hydrogen. 
12.5 Calculate the average atomic mass of Neon up to 1 decimal place when the percentage 

abundance of isotope 10Ne20 and 10Ne22 is given. 
12.6 Calculate the percentage of 2 isotopes 8X16 and 8X18 in a sample of element X when the 

average atomic mass of the sample is given. 
12.7 Identify the isotopes and isobars from the given 2 pairs by giving reason in support of their 

answer. 
12.8 Specify the name of radioactive isotope used to determine the activity of Thyroid gland by 

filling the blank. 
12.9 Specify the name of radioactive isotope used as a fuel in the reactors of nuclear power 

plant by filling the blank. 
 FUNDAMENTAL UNIT OF LIFE ( BIOLOGY) 

Unit XIII The Fundamental Unit of Life (I) 
13.1 Specify the unit used in measuring the size of the cell by filling the blank. 
13.2 Name the main constituents of plasma membrane by filling the blank. 
13.3 Write the name given to the group of structures present in the cytoplasm of the cell by 

filling the blank. 
13.4 Specify the name given to the structure that is composed of cytoplasm and nucleus 

together by filling the blank. 
13.5 State that the given statement, “ The shape and size of cells are related to the function they 

perform” is true/false by writing T/F. 
13.6 Identify that organisms lacking nucleus and membrane bound organelles are called 

prokaryotes by selecting the correct answer from given list of 4 options. 
13.7 Identify the largest cell in the human body by selecting one from the given set of 4 options. 
13.8 Identify the barrier between the protoplasm and the outer environment in an animal cell by 

choosing one option out of the given set of four options. 
13.9 Match the name of the scientists given in column A with the name of their contribution in 

the field of biology , given in column B. 
13.10 Match the name of the cell given in column A with the name given to the shape of the cell 

given in column B.  
13.11 Write the technical term given to an organism whose body consists of many cells, by 

giving a single word. 
13.12 Write the technical term given to an organism in which single cell constitutes the whole 

organism, by giving a single word. 
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13.13 Differentiate between prokaryotic cells and eukaryotic cell by giving two main differences 
between the two. 

13.14 Differentiate between cell membrane and cell wall by writing one major difference 
between the two. 

13.15 Name any three main cell organelles in eukaryotic cell by writing on their response sheet. 
13.16 Give two examples of unicellular organisms by writing on their response sheet. 

Unit XIV The Fundamental Unit of Life(II) 
14.1 Name the undefined nucleus region of the cell that contains only nucleic acid by filling the 

blank. 
14.2 Specify the name of the final structure that is formed by the cytoplasm and the nucleus 

together by filling in the blank. 
14.3 Specify the statement, “ Diffusion can occur in any medium” is true/false by writing T/F. 
14.4 Specify the statement, “ Osmosis occurs only in liquid medium” is true/false by writing 

T/F. 
14.5 Identify the process through which cytoplasm pulls away from the cell wall due to loss of 

water (exosmosis) by selecting the correct answer from given set of 4 options. 
14.6 Identify the process through which roots of plants absorb water from the given set of 4 

options. 
14.7 Identify the component which is responsible for transmitting hereditary information from 

one generation to another from a given set of four options. 
14.8 Write the main function of nuclear membrane in their own words in one line 
14.9 Write the main function of nucleolus in their own words in one line. 
14.11 Give one distinguishing feature between cytoplasm and nucleoplasm, by writing on their 

response sheet. 
14.12 Explain the reason for selective permeability of the cell membrane in accordance with their 

class notes. 
14.13 Write the 4 major components of nucleus in their own words in one line. 

Unit XV The Fundamental Unit of Life (III) 
15.1 Specify the name of the microscope being used to study the ultra structure of cell 

organelles by filling the blank. 
15.2 Specify the name of membrane surrounding the vacuole of a plant cell by filling the blank. 
15.3 Name the flattened sacs that are found in endoplasmic reticulum by filling the blank. 
15.4 Specify that vacuole are found in plant cell by filling the blank. 
15.5 Specify the name of the origin for vesicles which surround the golgi apparatus by filling 

the bank. 
15.6 Specify the statement, “Plant cells are bonded by a wall composed of cellulose”, is true / 

false by writing T/F. 
15.7 Identify the organelle which is called the powerhouse of cell by selecting the correct 

answer from given 4 options. 
15.8 Identify the site for protein synthesis, lipid synthesis and their transportation to golgi 

apparatus by selecting the correct option from the given 4 options. 
15.9 Identify the organelle related to the cell secretion by choosing one option out of the given 4 

options. 
15.10 Identify the cell organelle that is found only in plants by selecting one option out of the 

given four options.  
15.11 Select the term used when centromere is located at the centre of a chromosome by 

selecting one option out of the given four options. 
15.12 Identify the site of cellular respiration where radiant energy of sunlight is converted to 

chemical energy by selecting one option out of the given four options 
15.13 Draw a labeled 3 dimensional diagram of mitochondria, showing the internal configuration 

on their response sheet. 
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15.14 Write the importance of A.T.P. in their own words in one line. 
15.15 Fill the main functions of golgi apparatus in the given diagram on their response sheet. 
15.16 Match the cell organelle given in column A with the function they perform, given in 

column B. 
 TISSUE( BIOLOGY) 

Unit XVI Tissue(I) 
16.1 Write the name of regions in plants where apical meristem occurs on their response sheet. 
16.2 Specify the statement, “In monocot stems, intercalary meristem is located at the base of 

internode” is true/false by writing T/F. 
16.3 Identify the tissue that contains isodiametric cells by selecting one option out of the given 

4 options. 
16.4 Identify the tissue which gives buoyancy to the aquatic plants by identifying one out of the 

given 4 options. 
16.5 Write the name of the tissues found at various parts of the plants- tips of root, stem, leaves, 

hard covering of seeds and nuts, veins of leaves  by writing their answer opposite to the 
given choices.   

16.6 Match the type of tissues given in column A to the function they perform given in column 
B. 

16.7 Define differentiation in their own words with the help of examples by writing on their 
response sheet. 

16.8 Define tissue in their own words in one line. 
16.9 Arrange the given terms in correct sequence of development and write them in their 

response sheet, correctly. 
16.10 Enumerate the name of two main groups of plant tissue by writing on their response sheet.   
16.11 Define meristematic tissue in their  own words. 
16.12 Label the given diagram correctly in their response sheet. 

Unit XVII Tissue (II) 
17.1 Specify the name of the tissue in higher plants that performs the function of conduction of 

food by filling the blank.  
17.2 Specify the statement, “cuticle is present over outer surface of epidermal cells. It is made 

up of a fatty substance called cutin” is true/false by writing T/F. 
17.3 Name the type of cells that constitute simple tissue by completing the incomplete sentence. 
17.4 Name the type of cells that constitute complex tissue by completing the incomplete 

sentence. 
17.5 Identify the tissue that is composed of mainly dead cells by selecting one out of the four 

options. 
17.6 Identify the complex tissue consisting of different types of cells carrying out different 

functions by choosing one option out of the four options. 
17.7 Define vascular bundle in their own words with help of examples by writing on their 

response sheet. 
17.8 Name the tissue associated with the conduction of water in plants by writing on their 

response sheet. 
17.9 Write the function of xylem in their own words in one line. 
17.10 Differentiate between tracheids and vessels by giving one main difference between the 

two. 
17.11 Name the type of elements present in phloem by writing on their response sheet. 
17.12 Draw a well labeled diagram of section of phloem showing the internal configuration on 

their response sheet. 
17.13 Write the role of various elements of phloem in their own words in one line each. 
17.14 Explain the reason why cork acts as a protective tissue in their own words. 
17.15 Explain the function of epidermis in plants in their own words. 



 

 

 Computer Based Mastery Learning Vs Traditional Learning: An Empirical Study 

99 

17.16 Write the role of given epidermal modifications in their own words in one or two lines 
each. 

Unit XVIII Tissue[ Epithelial Tissue + Muscle Tissue](I) 
18.1 Enumerate the various types of epithelial tissues by completing the given incomplete 

sentence. 
18.2 Identify the type of cell present in simple epithelium from a given set of four options 
18.3 Identify the type of epithelium that is found in pavement epithelium by selecting one 

option out of the given four options. 
18.4 Identify the region in animal body where ciliated epithelium is found by selecting one 

option out of the given four options. 
18.5 Write the name of the part of animal body where brush bordered epithelium is found by 

selecting one option out of the given four options. 
18.6 Write the name of the type of epithelial tissue found in different parts of animal body by 

writing the answers opposite to the given choices on their response sheet. 
18.7 Write the name of the places in living organisms where the given tissues are located by 

writing their answers opposite to the given choices. 
18.8 Match the functions performed given in column A to the type of epithelium given in 

column B. 
18.9 Name the place in living organism where given tissues are located by writing answer 

opposite to the given choice. 
18.10 Enumerate four main types of animal tissue by writing in one line. 
18.11 Define epithelial tissue in their own words. 
18.12 Describe main functions of epithelial tissues by writing in their own words. 
18.13 Draw a labeled diagram of squamous epithelium on their response sheet. 
18.14 Draw a well labeled diagram of columnar epithelium on their response sheet. 
18.15 Define epithelial tissue in their own words. 
18.16 Diagrammatically show the difference between the three types of muscle fibres by writing 

one major difference among them 
18.17 Identify the type of muscles that is involuntary in their function. 
18.18 Define sensory epitheliun in their own words by writing on their response sheet. 

Unit XIX Tissue[Connective tissue + Nervous  tissue] (II) 
19.1 Specify the name of cells found in cartilage by filling the blank.  
19.2 Specify the statement, “Collagen occurs in yellow elastic fibres” is true/false by writing 

T/F. 
19.3 Specify the statement, “bone consists of osteocyte cells” is true/false by writing T/F. 
19.4 Identify the connective tissue that connects the end of long bone to another bone by 

choosing one option out of the given four. 
19.5 Identify the structure that connects muscle with bone by selecting one option out of the 

given four. 
19.6 Identify the tissue that forms ligaments and tendons by selecting one option out of the 

given four options. 
19.7 Identify the part in a bone where the processes from the osteoblasts are found by selecting 

one option out of the given four options. 
19.8 Identify the name of the fluid part of blood obtained after removal of corpuscles by 

selecting one option out of the given four options. 
19.9 Write the name of the places in living organisms where the given tissue are located by 

writing the answer opposite to the given choices on their response sheet. 
19.10 Differentiate between the given four pairs of connective tissue by writing one line for each. 
19.11 Explain the reason why blood is considered as connective tissue in their own words in one 

or two lines. 
19.12 Draw a well labeled diagram of a neuron on their response sheet in the space provided. 
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19.13 Write main function of nerve cell in their own words in one line 
19.14 Match the type of tissues given in column A with the function they perform , given in 

column B. 

STEP III: Developing and Validating Criterion Tests  
A criterion test is used to ascertain an individual’s status with respect to a well defined behaviour domain ( 
Pophan, 1975). Here a person’s performance is referred to a criterion i.e., a well defined class of objectives. 
So, the essence of criterion referenced measurement is that: 

 A well explicated domain of behaviour be delineated and 

 An individual’s performance in relationship to this behaviour domain be ascertained. 

While the instruction is in progress diagnostic assessment component provides information concerning how 
well the instructional programme is working. This assessment procedure measures what each student has 
learnt and what he has failed to learn at regular intervals throughout the instructional  programme 
(Levino,1985; Kulik and Bangert, 1990; Tessmer,1993). The information got is used to pace the students’ 
learning and ameliorate those segments of the instructions that have not been quite effective. 

Two types of criterion referenced test were developed, one was developed on the content of each unit for the 
purpose of formative evaluation. The other was developed on the entire content of 4,8,7 units  i.e., in 
Physics ,Chemistry and Biology respectively used for the purpose of summative evaluation. 

Summative evaluation is done at the end of the instruction, so, it does not help to guide the teaching –
learning process. For this purpose some kind of evaluation, which can provide immediate and continuous 
information regarding a student’s progress during instruction, is required. Here Formative evaluation has 
been found to be most useful ( Airasian, 1969). Regarding the importance of formative evaluation it was 
said, unless you don’t know where you are going, you may end up somewhere else (Tessmer, 1993). Since a 
formative instrument is administered at the close of a unit , therefore , it provides an in depth picture of  what 
skills each student has or has not mastered ( Block, 1971). Consequently, it suggests in what ways his 
original instruction must be supplemented if he is to complete his learning before proceeding to a new 
instructional unit . 

Three tests were developed 
 Test of Entry  Behaviour 

 Unit Formative  Tests 

 Summative Criterion Test  

Each of these tests has been described in the proceeding paragraphs of this chapter.  

PHASE III: IMPLEMENTING MASTERY LEARNING PACKAGES 
Teaching: Basic idea of teaching for mastery is management of learning that includes: 
 What has to be learned. 

 How to motivate the students. 

 Type of instructional material to be provided to students. 

 Rate of administration of instructional material. 

 How to monitor the progress of students. 

 Methods of diagnosis of difficulties and remediation. 

 How should review and practice be given. 

Orientation of students was done for accomplishing above tasks as: 

 Teaching each unit in sequence 
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 Administration of unit Formative Tests. 

 This program was implemented in Govt. Model Senior Secondary School, sec. -16, for validation. 30 
students, each of class IX were taught through computers as well as through without computers. 

 For diagnosing the instructional program, formative evaluation was done. 

 At the end, Criterion Test was administered. 

INSTRUCTIONAL PLANS 
 Computerized Mastery System of Instruction is based on Bloom’s group based and teacher paced 

mastery learning strategy. In this mode, the students learn through group based instructional situation. 
Bloom’s strategy attempts to minimise the time a student needs to learn. Students learn co-operatively 
with there classmates and the teacher controls the delivery and flow of instruction. Hence it is a group 
based and teacher paced approach. Students are not held responsible for material presented. Lectures and 
discussions are used sparingly.The total number of Computer-based instructional units prepared here were 
nineteen. Each of the nineteen units consisted of an introduction, a statement of objectives, and course 
material in the form of linear frames and summaries. 

 The purpose of introduction part was to introduce a new topic / concept to the students. The instructional 
objectives, made students aware of important concepts and ideas that the instructor wants to teach in each 
unit. The student  are advised to follow a definite sequence for learning the desired material. 

 Instructional sequences based on computers - based Bloom’s Mastery learning  plans have been given as 
Appendix 3A.1 

PRESCRIPTIVES / CORRECTIVE FEEDBACK 
All Mastery Learning Strategies emphasize corrective feedback during implementation stage. Prescription 
include: 

_  Enrichment 

_  Remediation 

 Enrichment for Early Masters 
As students who have achieved mastery (early masters) are not to move to next unit, some interesting worth 
while activity should be planned. Some enrichment material is always required to fruitfully engage the early 
masters. 

 Remediation 
For corrective feedback, two sets of Self-repetition through Power Point Presentation was presented as per 
the requirement of the students as the primary mode of remediation while teacher’s explanation as secondary 
mode which was needed sparingly. The typical corrective procedure was to return the student to original 
instructional material presented in a new form with more explanatory material which was presented to the 
students  to make  the content more interesting for re-view and re-study. This is because, more practice with 
the same material in new and more interesting form is sufficient to keep students engrossed in their subject 
till they attain mastery on the content matter. 
COMPUTER BASED INSTRUCTIONAL PACKAGE (THROUGH S.CHAND’S CD ON COMPUTERS) 
According to Papert (1980), a book has no value in itself, it has value depending on  its content, its influence 
on people's lives and on the purposes to which its user put it, therefore, educators have to see the computer as 
one looks at any other educational object. It is necessary to design instructional programme to be used in 
Computer Based Mastery Learning Package as required by the study. 

Selection of the Multimedia Instructional Package  
The Multimedia Instructional Package for Computer Based Mastery Learning Instruction, developed by S. 
Chand and Company Limited were identified to be used with add on's by the investigator. Although these 



 

 

 Computer Based Mastery Learning Vs Traditional Learning: An Empirical Study 

102 

CD – ROMs are already being used in the schools but still ten science teachers of different schools of 
Chandigarh were consulted about their views, about the S. Chand Multimedia Instructional Package.  

The content sequence were critically appraised and their correspondence with instructional objectives was 
assessed. Since both the instructional objectives (formulated by investigator) and instructional sequence 
(CD- ROM) were based on NCERT's prescribed book, hence no contradictions were reported by any of the 7 
experts. But since CD's content was to be used to develop mastery on the content matter by the students, 
modification were done in the remedial content by some add on's incorporated in consultation with experts to 
achieve the terminal performance. 

Strategy for Package Administration        
The strategy for the utilization of computer based Mastery Learning Instructional Package was chosen. Two 
students were operating one computer at a time. The students were allowed enough time to understand the 
concept that fell within the calculated limit of time set by the investigator. 

The purpose of this study was to determine the use of Multimedia Computer Based Mastery Learning 
Instructional Package in situations where students are sitting in groups on a computer and the speed of 
learning had been designed by the investigator. The sample consisted of two groups of students: first group 
as taught with Computer Based Instructional package (Experimental Group – CBML) and the second group 
is control group (Group –II – CGL) had instructions based on traditional method. 

 Conditions of Administration  
 Student 
 The Entry Behaviour Test was administered to check basic level of students  achievement. 

 Factors, such as age, socio-economic status, parent's education were also considered. The groups were 
equated to these aspects. 

 Teacher 
 Role of the investigator is defined in terms of managing time of computer based Instructional Package. 

 Class 
 Class size in different schools was up to 40 students.  

 The students worked in computer laboratory in group of 2 on one computer.  

 School 
 It was planned to take 2 schools from Chandigarh, which were co-educational and English medium 

schools. 

 Process of Computer Based Mastery Learning Instructional package    

The components of Computer Based Mastery learning Instructional Units 
Each Computer Based Mastery learning Instructional unit consisted of the following components:  

Title: They were comprised of attractive pictures with colours and sound to motivate students, so that, they 
could take more interest in the Instructional Package. 

Objectives: The students were given instructional objectives unit wise, to acquaint them with learning 
outcomes.  So that they are expected to reach mastery standards set by the investigator after learning and 
understanding the unit.  

Main Menu :  The main menu was displayed with creative animation. The contents present in the package 
were of Physics, Chemistry and Biology of IX grade. The Computer Based Mastery learning Packages (Unit-
wise capsules) were provided in a computer lab with the investigator being present in the carrel.  

Instructional Sequence:  The nineteen units consisted of a variety of instructional events. The sequence of 
steps followed for instructional plans was as follows:  
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Orientation: Before starting teaching through the computer based Mastery learning Instructional Plan an 
orientation was carried out to introduce the students to the different steps involved in the Mastery Learning 
Instructional Package.  A power point presentation was shown to them to introduce them with each step 
involved in the instructional process. 

Recalling:The previous knowledge and learning capabilities of students were recalled through asking 
questions and explaining examples by the teacher/ investigator. 

Presenting : The rules required for the use of computer Based Package were instructed to the students orally 
in the classroom by the investigator before using the computer based mastery learning package by the 
students. 

Skills: The different levels of cognitive domain were taken into consideration i.e. understanding, 
applications and higher skills attained by students from the nineteen units.  

Practice:  The students practiced the content matter on their computer with the instructional package. The 
investigator supervised the performance and learning sequences of students. 

Unit-Tests:Ist set of Unit test was taken in order to assess the performance of students to evaluate whether 
students have achieved the objectives of the unit or not. The score of the students on the unit-test conveys 
whether he/she should proceed ahead (if acceptable level is achieved) or go to the Ist set of Remediation 
through ppts, in order to understand the same teaching content in new colours, with more interesting ways 
and methods (if acceptable level is not achieved).  

The Early masters were provided with Enrichment material till the rest of the students attain the same level 
of achievement. 

Remediation to Attain Mastery 
The students are provided with the question based on same behavioural objectives but asked in a new form, 
after they have gone through the first set of remediation. Based on their scores the early masters are provided 
with enrichment material and slow-learners are provided with the next remedial material for the same content 
that is presented in more simpler and interesting ways. 

Feedback: The scores on the alternative formative tests with remedial material, gave feedback of students 
understanding of the instructional unit. 

Monitoring Progress:  No student will go to the next unit until he has mastered the first unit.The set of three 
parallel formative evaluation tests were prepared by the investigator for all the nineteen units. 

Providing Alternative Remediation 
As per the individual need of the students the alternative remediation with the unit formative tests were given 
to the students.  

Feedback:. After going through the provided material in the unit the student had to answer the question 
followed. Thus, it is made easy for instructor to get feedback of the students' understanding of the 
instructional unit. 

Monitoring Process:The feedback concerning the degree of correctness of learner's performance was 
provided to the students of the experimental group.3 sets of formative evaluation tests were prepared with 
alternative remediation by the investigator for all the nineteen units.  

Providing Computer based Remediation  
Computer based Mastery Learning Instructional package (unit-wise capsules) were provided in a computer 
lab with the investigator being present on the carrole the investigator gave instructions as to how they should 
proceed with the instructional programme capsules (multimedia) and also that the investigator will be 
available whenever they require his/her help. Two students worked together on a computer. They were told 
to finish unit 1 in almost the pre-calculated time and assemble in their class where the teacher announced the 
results and gave instruction for the next step. The students were expected to learn each unit through 
multimedia instructional package/capsules and then attempt on a formative test. The students who achieved a 
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desired and required scores of 80% and mastered all the major objectives, were asked to proceed further with 
next capsule. Those who were not able to master the major objectives i.e. who scored less than 80% were 
sent back to practice the matter again with a new set of remediation material. Different student required 
different numbers of computer based remedial trials. The investigator monitored the remediation trials and 
progress of each learner through these trials. He was keeping a record of each individual learner's progress. 

The remediation was provided either in the game period or whenever the students were free during the 
school time. Each learner attempted on a parallel unit test after each remediation trial till he/she scored the 
desired percentage and mastery on major objectives and then switched over to next unit. 

In organizing instructional events for the computer based multimedia package, the above mentioned events 
were incorporated for all the nineteen capsules. These events were arranged almost exactly in the same order 
but with a little bit of variation here and there.  A copy of instructional plan (CD enclosed). 

TOOL- II 
ENTRY BEHAVIOUR TEST 
(Developed and Validated by Malhan, A. 2010) 
Since, the knowledge about science is the prerequisite for this study, a test for testing the Entry Behaviour 
based on related topics of science was prepared. The construction of the Entry behaviour test has been 
discussed under following heads: 

Stage I: Planning the Test 

Stage II: Writing and Assembling the Test 

Stage III:  Validation of the Test 

STAGE I: PLANNING THE TEST 
While planning of the test, following steps were undertaken: 

Step 1: Specifications of the Content 

Step 2 : Formulation of the Objectives  

Step 3 : Preparing a Blue Print 

Step 1 : Specifications of Content 
On the basis of syllabus prescribed by NCERT and discussions held with teachers, following concepts that 
seemed to be prerequisites of a student were finalized: 

 Matter: Classification of Matter depending upon  

 Physical properties 

 Chemical properties 

 Elements, Compounds and Mixtures  

 Metals Non metals and their properties  

 Symbols of element  

 Force: meaning of Force, Muscular Force and Gravitational force  

 Energy: Renewable and Non-Renewable sources  

 Cells: Cell and Cell Organelles 

 Unicellular and Multicellular Organism  

 Plant Cell and Animal Cell  

 Prokaryotic and Eukaryotic Cell 
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Step 2: Formulation of Behavioural Objectives 
The test on Entry Behaviour was designed to test students on the following learning outcomes, enlisted in 
the Table 3.5. 

Table-3.5: Statement of Behavioural Objectives for Entry Behaviour Test 
S. No. Behavioural Objectives 

1. Define matter in their own words by completing the given incomplete statement. 
2. Specify by filling the blank that matter is made up of tiny particles without the help of others. 
3. Specify clearly by filling the blank that Hydrogen and Oxygen combine in the ratio 1:8 by mass 

to form water 
4. Enlist three states of matter by giving one example of each. 
5. Identify the state of matter that can be easily compressed by selecting the correct option from 

given set of four options. 
6. Specify by filling the blank that solids have definite shape and volume. 
7. Identify the property of a compound by selecting the correct option from a given set of four 

options. 
8. State whether the given statement, "Element is made up of two different compounds" is True of 

False by writing T/F. 
9. Identify the metal that can be beaten into thin sheets by selecting the correct option from given 

set of four options. 
10. Identify the correct statement regarding the ductile property of metals by selecting one option 

from a given set of four. 
11. Define the term Malleability in their own word by completing the given incomplete statement.   
12. Match the list of elements given in Column A by identifying their uses given in Column B. 
13. Complete the table by distinguishing between metals and non metals on the basis of given list of 

properties. 
14. Write the symbol of given list of elements as per Modern Symbol Nomenclature. 
15. Write the meaning of force in their own words by completing the incomplete statement. 
16. Enlist two examples of situations in which applied force causes change in shape of objects. 
17. Define muscular force in one or two lines by completing the incomplete statement. 
18. Identify the type of force responsible for attracting the falling objects towards earth by selecting 

correct answer from given set of four options. 
19. Write the formula of force showing the relationship between force and mass by filling the blank. 
20. Write at least three examples of renewable sours of energy correctly by filling the blank. 
21. Explain the reason for increasing the use of renewable sources of energy in their own words. 
22. Identify and match types of fuel given in column A with the examples enlisted in column B. 
23. Identify the correct answer from a given set of four options regarding the type of energy 

possessed by water stored in a dam. 
24. State the statement, "Solar cells concert solar energy into heat energy" is True False by writing 

T/F. 
25. Write the name of scientist who discovered cell by filling the blank. 
26. Identify the basic structural unit of living organism from a given set of four options by choosing 

the right answer. 
27. State the statement that unicellular organism have one celled body is true by writing T in the 

space provided. 
28. Write two examples of unicellular organism in the space provided in the answer sheet. 
29. Write the name of functional unit in multicellular organism by filling the blank. 
30. Identify the smallest cell from a given set of four options by selecting the correct answer from a 

given set of four 
31. Identify the name given to projection of amoeba by selecting a correct response from a given set 

of four. 
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32. Specify by filling the blank that ostrich egg has the largest cell on the earth. 
33. Identify the cell organelle of plant cell that store the green pigment chlorophyll from a given set 

of four options by selecting the correct answer. 
34. specify by filling the blank that cell membrane encloses cytoplasm and nucleus in a living cell. 
35. Specify by filling the blank that cell wall is outer thick layer membrane in plants  
36. State whether the given statement, "organelles are present in the nucleus of a cell" is true/false 

by writing T/F.  
37. State whether the statement, " Chromosomes help in inheritance in living organism" is true/ false 

by writing, by writing T/F. 
38. Identify and encircle two prokaryotic organisms from a given list of five organisms. 
39. specify the exact location of chromosome in a living cell by filling the blank in the space 

provided. 
40. Differentiate between plant cell and animal cell by writing present/ absent against given list of 

cell organelle in the table provided. 

Step 3: Specification of the Blue Print 
After specifying the content and behavioural objectives for entry behaviour test, table of specification (blue 
print) was prepared. Depending upon the behavioural objectives, format of the test depicting types of test 
items, number of test items and length of the test was prepared as shown in the table 3.6. 

Table-3.6: Table of Specification for the Entry Behaviour test 
DOMAINS KNOWLEDGE UNDERSTANDING HIGHER ORDER 

SKILLS 
 

TOTAL 
CONTENT T/F Fill 

Ups 
MCQ Match 

Column 
SA T/F Fill 

Ups 
MCQ SA Fill 

UPs 
MCQ SA 

Matter - 2 - - 1 - -- 1 1 - - - 5 
Metals & Non-metals - 2 - 1 1 1 - 2 - - 1 1 9 

Force - - 1 - 2 - - - - 1 - 1 5 
Renewable Source - - - 1 1 - - 1 - 1 - 1 5 

Cells 3 5 4 - - - - 1 1 - - 2 16 
Total 24 8 8 40 

Where, 
T/F  True/False 

MCQ  Multiple Choice Type Question 

SA  Short Answer 

STAGE II: WRITING AND ASSEMBLING TEST ITEMS 
As per the table of specification given in the Table 3.6, items were written in easy language. Items were 
arranged in six sections to ensure systematic collection of information in minimum possible time without any 
ambiguity. 

STAGE III: VALIDATION OF THE TEST  
At this stage  following steps were undertaken: 

Step1: Improving  the Items 

Step 2: Item Analysis 

Step 3: Reliability and validity of the Test  

Step 1: Improving the Items : In order to ensure that the entire content and behavioural objectives has been 
circumscribed, the test was given to eight different science teachers to review it thoroughly. Some of the test 
items were dropped and in some changes were made to make the items measure intended behavioural 
objectives. It was found that the test was comprehensive enough to test the full range of prerequisites. 
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Step 2: Item Analysis : The first draft was administered on 50 students of IX grade of Govt. Model Senior 
Secondary School, Sector 16, Chandigarh. Students were asked to be honest while attempting the test. There 
was no time limit imposed on the students. Majority of the students completed the test in 25-30 minutes. The 
scores obtained were used to make the items congruent to the objectives formed and their modification 
thereafter. 

Item analysis was carried out by calculating Difficulty Values and Discriminative Powers by using Kelley's 
method discussed below: 

 All the students answer sheets were arranged in the descending order on the basis of total marks obtained.  

 Top 27 percent and bottom 27 percent scores were identified. 

For  calculating Difficulty  Values and Disseminative  Power  following  formula were used. 

N
RLRU.V.D 

             
2N/
RLRU.P.D 

 

Where ; RU = No. of  correct responses  in the upper  group 

RL :  No.  of correct  responses in the  lower group  

N =   Size of sample in upper and  lower group  

The calculated Difficulty value (D.V.) and Discriminative Power (D.P.) has been  appended in Appendix 
3A.2 

After calculating D.V.  and D.P.  the items  were selected according  to Ebel’s  criteria. The distribution of 
items a per Ebel’s difficulty is given  in the Table 3.7. 

Table-3.7: Distribution of Entry Behaviour Test Items  as per  Ebel’s Value  criteria 
Difficulty Value Frequency Remarks 

About 0.75 1 Easy Items 
Between 0.50 and  0.75 35 Good items 
Between 0.25 and  0.49 3 Needs  Improvement 

Below  0.25 1 Difficult Items  (Rejected ) 

The Table 3.7 shows the distinction of items as per Ebel’s discriminating Power Criteria. 

Table-3.8: Distribution of items of Entry Behaviour  Test retained or rejected as per Ebel's criteria 
Discriminating Power Frequency Remarks 

0.40 and above 33 Very good  Items 
Between  0.30 and 0.39 3 Reasonably  good 
Between  0.20 and 0.29 3 Needs Improvement 

Below 0.20 1 Poor items 

According to these criteria one item was rejected on the basis of both poor D.V. and D.P. Four items were 
modified in terms of difficulty, ambiguity and coverage. All other items were retained as such. 

 Final Draft of the Entry behaviour Test  
After rejection and modification of the items on the basis of D.V. and D.P. analysis, the final draft of the 
Entry Behaviour Test consisted of 39 items. All items and their distribution of different outcomes of 
prerequisite skills, was the same as for the first draft. 

Step 3: Reliability and Validity of the Test  
 Reliability: For determining the reliability, the final draft of the test was administered on 30 students of 

IX grade. After scoring Reliability Coefficient was computed with the help of Kuder Richardson  
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Formula-21: 

R21 = 1 − 2)(
)(

SK
MKM 

 

Where, K = Number of Items 

M = Mean of the Test Scores 

S = Standard Deviations of the Test Scores 

The Reliability Coefficient for the final draft of Entry Behaviour Test was found to be 0.89. Thus, the test 
was considered reliable for measuring performance of students for which it has been prepared. 

 Validity: The content validity of the test was determined by relating the items to the behavioural 
objectives. The correspondence between the two was determined by eight science teachers. The Entry 
Behaviour was considered to be valid to be used for the purpose it was developed. A copy of final Entry 
Behaviour Test has been attached in the Appendix 3A.2  

In this study, assessment was done at two levels 

_  Formative testing after each unit 

_  Summative testing after completion of all the instructional units 

TOOL- III 
UNIT FORMATIVE TESTS 
(Developed and validated by Investigator) 

DESIGNING DIAGNOSTIC ASSESSMENTS FOR FORMATIVE UNIT TESTS 
For this, two types of criterion referenced tests were developed, Formative Test and Summative Test. 
Formative evaluation is done to aid the summative evaluation as former is immediate and continuous 
evaluation (Airasian, 1969). Since, formative instrument is administered at the end of each unit, in provides 
the information about what skills each student has mastered or has not (Black, 1971). Following Steps have 
been followed in the construction of the formative test. 

Step I: Domain Definitions 

Step II : Generating Items 

Step III : Improving Items 

Step IV : Reliability & Validity 

Step I: Domain Definitions 
It is one of the important steps where behaviour that test item should measure is delimited. The domain 
definition were kept brief and at the same time sufficiently circumscribing to measure the behaviour 
descriptions. While defining the domains two guiding factors were given due consideration viz.: 

_  Economy of description 

_  Ambiguity reduction  

A domain delimits ambiguity associated with class of learner behaviour under consideration. After 
identifying & specifying learning outcomes, content was divided into nineteen units. The objectives on entire 
content were formulated in behavioural terms as already presented in table 3.4. 

STEP II Generating Items 
The different types of test items were generated  namely Multiple choice type , Fill in the blanks, Rewrite the 
statement, Odd man out, Yes / No, True / False, , complete the incomplete sentence, Draw, Match the 
column, short answer  questions.  Reason out, List and Numericals. 
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For each of XIX units, XIX formative testes were prepared. While writing the items, it was ensured that the 
language is simple. A close scrutiny of items was done closely by the investigator herself. Then, the 
preliminary draft was given to 6 science teachers to analyse the test item from content point of view. 

_  To critically analyse the test items from the content point of view 

_  To correct the incorrect framed questions 

_  To suggest any other questions 

_  To seek relevance of test items according to objectives 

Preliminary drafts were modified after incorporating the suggestions. Table 3.9 and 3.10 and 3.11 show the 
distribution of items in 19 unit Formative tests. 

Table-3.9: Showing Distribution of Items in Unit Formative Tests 
S.No. Topic No. of Items of Formative Tests 

1 Work and Energy(I) 14 
2 Work and Energy(II) 10 
3 Work and Energy(III) 13 
4 Work and Energy (IV) 8 
5 Atoms and molecules (I) 10 
6 Atoms and molecules (II) 9 
7 Atoms and molecules (III) 8 
8 Atoms and molecules (IV) 8 
9 Structure of an Atom(I) 7 

10 Structure of an Atom(II) 11 
11 Structure of an Atom(III) 7 
12 Structure of an Atom(IV) 10 
13 The Fundamental Unit of Life(I) 15 
14 The Fundamental Unit of Life(II) 13 
15 The Fundamental Unit of Life(III) 16 
16 Tissue(I) 18 
17 Tissue(II) 15 
18 Tissue[ Epithelial Tissue + Muscle Tissue](I) 18 
19 Tissue[Connective tissue + Nervous  tissue] (II) 14 

                           Total 224 

Table:3.10: Table of Specification for Unit Formative Tests 
Unit Knowledge Understanding Higher Order Skills Total 

Physics 
Unit 1 5 4 12 21 
Unit 2 6 5 6 17 
Unit 3 3 7 7 17 
Unit 4 7 7 3 17 
Total 21 23 28 72 

Chemistry 
Unit 5 7 3 3 13 
Unit 6 9 3 2 14 
Unit 7 2 5 6 13 
Unit 8 5 3 6 14 
Unit 9 8 6 1 15 
Unit 10 3 12 1 16 
Unit 11 5 4 4 13 
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Unit 12 1 5 4 10 
Total 40 41 27 108 

Biology 
Unit13 4 6 6 16 
Unit14 4 3 6 13 
Unit15 6 6 4 16 
Unit16 2 12 4 18 
Unit17 5 7 3 15 
Unit18 6 8 4 18 
Unit19 8 4 2 14 
Total 35 46 29 110 

Table:3.11: Table of Specification( Types of Test Items) for Unit Formative Test 
Unit Fill 

Ups 
T/F MCQ Match the 

Column 
Complete the 

incomplete Sentence 
Short Ans. 

Type 
Long Ans. 

Type 
Total 

Physics 
Unit 1 3 4 - 3 1 10 - 21 
Unit 2 4 - 5 - - 7 1 17 
Unit 3 1 - 5 - - 11 - 17 
Unit 4 3 4 4 1 5 3 1 17 
Total 11 8 14 4 6 31 2 72 

Chemistry 
Unit 5 3 - 2 - 2 6 - 13 
Unit 6 3 - 2 - 3 6 - 14 
Unit7 5 - 3 1 - 4 - 13 
Unit 8 3 2 3 - 2 4 - 14 
Unit9 4 - 5 - 2 3 1 15 
Unit10 6 2 - - 1 7 - 16 
Unit11 1 2 5 - 3 1 1 13 
Unit12 1 - 1 1 1 6 - 10 
Total 26 6 21 2 14 37 2 108 

Biology 
Unit 13 4 1 3 2 - 6 - 16 
Unit14 2 2 3 - - 6 - 13 
Unit 15 5 1 6 - - 2 2 16 
Unit16 1 1 2 1 - 9 4 18 
Unit 17 1 1 2 - 1 7 3 15 
Unit18 - - 5 1 1 7 4 18 
Unit 19 1 2 5 1 - 3 2 14 
Total 14 8 26 3 2 40 15 110 

Item Analysis of Unit Formative Test  
The items were evaluated by calculating their sensitivity indices. Index of sensitivity was computed by 
formula given by Krypsin and Feldhusen (1974) viz 

T
RBRAIS 

  

Where RA = No. of students answering the item correctly after instruction 

RB = No. of students answering the item correctly before instruction 

T = Total no. of students answering the item both the items 
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The sensitivity index is useful mean of evaluating the items in criterion test. If the items are insensitive to 
instructional effects, they are of little value in measuring the intended outcomes. The indices of almost all 
items fall in the range of acceptable sensitivity indices. These values have been presented in Tables viz Table 
3.12 to Table 3.30 as given below: 

Table-3.12: Sensitivity Indices of Unit Formative Test (I)  ( Physics) 
Item No S.I Item No S.I Item No S.I 

(1)i 0.94 (3)i 0.87 (7) 0.92 
(1)ii 0.87 (3)ii 0.90 (8) 0.81 
(1)iii 0.88 (3)iii 0.87 (9) 0.92 
(2)i 0.84 (4)i 0.86 (10) 0.88 
(2)ii 0.86 (4)ii 0.82 (11) 0.88 
(2)iii 0.87 (5) 0.84 (12) 

(13) 
0.81 
0.85 

(2)iv 0.81 (6) 0.86 (14) 0.81 

Table-3.13: Sensitivity Indices of Unit Formative Test  (II) ( Physics) 
Item No S.I Item No S.I 

(1)i 0.84 (3) 0.84 
(1)ii 0.83 (4) 0.82 
(1)iii 0.81 (5) 0.83 
(1)iv 0.83 (6) 0.97 
(2)i 0.82 (7) 0.83 
(2)ii 0.82 (8) 0.86 
(2)iii 0.86 (9) 0.87 
(2)iv 0.88 (10) 0.86 
(2)v 0.83   

Table-3.14: Sensitivity Indices of Unit Formative Test( III) ( Physics) 
Item No S.I Item No S.I 

(1) 0.83 (6) 0.80 
(2)i 0.82 (7) 0.81 
(2)ii 0.80 (8) 0.82 
(2)iii 0.82 (9) 0.96 
(2)iv 0.83 (10) 0.87 
(2)v 0.83 (11) 0.83 
(3) 0.83 (12) 0.88 
(4) 0.96 (13) 0.83 
(5) 0.84   

Table-3.15: Sensitivity Indices of Unit Formative Test (IV)  ( Physics) 
Item No S.I Item No S.I 

(1)i 0.81 (3)(ii) 0.88 
(1)ii 0.81 (4) 0.87 
(1)iii 0.83 (5)i 0.92 
(2)i 0.88 (5)ii 0.96 
(2)ii 0.85 (5)iii 0.93 
(2)iii 0.85 (5)iv 0.93 
(2)iv 0.92 (6) 0.86 
(3)a 0.85 (7) 0.86 
(3)b 0.85 (8) 0.86 
(3)c 0.85   
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Table-3.16: Sensitivity Indices of Unit Formative Test V( Chemistry) 
Item No S.I Item No S.I 

(1)i 0.85 (5)i 0.89 
(2)i 0.88 (5)ii 0.85 
(2)ii 0.85 (6) 0.90 
(3)i 0.89 (7) 0.94 
(3)ii 0.82 (8) 0.84 
(4)i 0.82 (9) 0.88 
(4)ii 0.83 (10) 0.93 

Table-3.17: Sensitivity Indices of Unit Formative Test VI( Chemistry) 
Item No S.I Item No S.I Item No S.I 

(1)i 0.82 (2)iii 0.83 (5)i 0.94 
(1)ii 0.85 (3)i 0.81 (5)ii 0.94 
(1)iii 0.83 (3)ii 0.89 (6) 0.91 
(2)i 0.90 (4)i 0.80 (7) 0.81 
(2)ii 0.88 (4)ii 0.82 (8) 0.88 
(9) 0.87 

Table-3.18: Sensitivity Indices of Unit Formative Test VII( Chemistry) 
Item No S.I Item No S.I Item No S.I 

(1)1 0.78 (4)ii 0.84 (6)iii 0.78 
(1)2 0.80 (4)iii 0.84 (6)iv 0.81 
(1)3 0.82 (4)iv 0.79 (7)i 0.88 
(1)4 0.79 (5)i 0.82 (7)ii 0.96 
(2) 0.77 (5)ii 0.80 (7)iii 0.78 
(2) 0.75 (5)iii 0.80 (7)iv 076 
(2) 0.76 (5)iv 0.86 (7)v 0.81 
(3) 0.76 (6)i 0.79 (7)vi 0.79 
(4)i 0.84 (6)ii 0.85 (8) 0.76 

Table:3.19 Sensitivity Indices of Unit Formative Test VIII( Chemistry) 
Item No. S.I Item No. S.I Item No. S.I Item No. S.I Item No. S.I 

(1)1 0.84 (2)i 0.85 (3)2 0.92 (4)ii.1 0.89 (6) 0.88 
(1)2 0.83 (2)ii 0.82 (3)3 0.94 (4)ii.2 1.00 (7) 0.83 
(1)3 1.00 (3)1 0.97 (4)i 0.81 (5) 0.88 (8) 0.86 

Table-3.20: Sensitivity Indices of Unit Formative Test IX (Chemistry) 
Item No S.I Item No S.I Item No S.I Item No S.I 

(1)i 0.80 (2)i 0.77 (2)v 0.77 (5) 0.80 
(1)ii 0.82 (2)ii 0.87 (3)1 0.82 (6) 0.81 
(1)iii 0.83 (2)iii 0.78 (3)2 0.79 (7) 0.77 
(1)iv 0.79 (2)iv 0.86 (4) 0.76   

Table-3.21: Sensitivity Indices of Unit Formative Test X (Chemistry) 
Item No S.I Item No S.I Item No S.I Item No S.I 

(1)1 0.86 (2)i 0.76 (4) 0.85 (8) 0.80 
(1)2 0.79 (2)ii 0.86 (5) 0.90 (9) 0.76 
(1)3 0.77 (3)1 0.76 (6) 0.76 (10) 0.83 
(1)4 0.78 (3)2 0.83 (7) 0.78 (11) 0.86 
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Table-3.22: Sensitivity Indices of Unit Formative Test XI (Chemistry) 
Item No S.I Item No S.I Item No S.I 

(1)1 0.84 (2) 0.84 (5) 0.82 
(1)2 0.76 (3)1 0.89 (6) 0.87 
(1)3 0.78 (3)2 0.87 (7) 0.86 
(1)4 0.88 (4)1 0.79   
(1)5 0.85 (4)2 0.82   

Table-3.23: Sensitivity Indices of Unit Formative Test XII (Chemistry) 
Item No. S.I Item No. S.I 

(1) 0.80 (8) 0.88 
(2) 0.83 (9) 0.93 
(3) 0.85 (10)i 0.88 
(4) 0.78 (10)ii 0.92 
(5) 0.92 (10)iii 0.96 
(6) 0.92 (10)iv 0.92 
(7) 1.00   

Table-3.24: Sensitivity Indices of Unit Formative Test XIII (Biology) 
Item No. S.I Item No. S.I 

(1)1 0.90 (6) 0.90 
(1)2 0.87 (7) 0.93 
(1)3 0.93 (8) 0.81 
(2)1 0.97 (9) 0.79 
(2)2 0.88 (10) 0.78 
(2)3 0.91 (11) 0.94 
(2)4 0.94 (12) 0.90 
(3)i 0.94 (13) 0.96 
(3)ii 0.92 (14) 0.93 
(4) 0.93 (15) 0.93 
(5) 0.87   

Table-3.25: Sensitivity Indices of Unit Formative Test XIV (Biology) 
Item No. S.I Item No. S.I Item No. S.I 

(1) 0.84 (6) 0.80 (11) 0.86 
(2) 0.83 (7) 0.83 (12) 0.89 
(3) 0.82 (8) 0.89 (13) 0.82 
(4) 0.92 (9) 0.86   
(5) 0.76 (10) 0.92   

Table-3.26: Sensitivity Indices of Unit Formative Test XV (Biology) 
Item No. S.I Item No. S.I Item No. S.I Item No. S.I 

(1) 0.86 (6) 0.77 (11) 0.88 (16)i 0.89 
(2) 0.85 (7) 0.82 (12) 0.88 (16)ii 0.76 
(3) 0.85 (8) 0.76 (13) 0.92 (16)iii 0.86 
(4) 0.92 (9) 0.80 (14) 0.85 (16)iv 0.92 
(5) 0.86 (10) 0.86 (15) 0.89   
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Table-3.27: Sensitivity Indices of Unit Formative Test XVI (Biology) 
Item No. S.I Item No. S.I Item No. S.I 

(1) 0.82 (6)ii 0.92 (13) 0.84 
(2) 0.80 (6)iii 0.92 (14) 0.91 
(3) 0.80 (7) o.95 (15) 0.90 
(4) 0.76 (8) 0.92 (16) 0.91 
(5)i 0.89 (9) 0.81 (17) 0.80 
(5)ii 0.96 (10) 0.84 (18) 0.96 
(5)iii 0.92 (11) 0.86   
(6)i 0.92 (12) 0.83   

Table-3.28: Sensitivity Indices of Unit Formative Test XVII (Biology) 
Item No S.I Item No S.I Item No S.I Item No S.I 

(1)i 0.89 (5) 0.91 (10) 0.78 (15)i 0.79 
(1)ii 0.93 (6) 0.80 (11) 0.95 (15)ii 0.76 
(2) 0.79 (7) 0.84 (12) 0.76 (15)iii 0.89 
(3) 0.89 (8) 0.81 (13) 0.77   
(4) 0.76 (9) 0.83 (14) 0.77   

Table-3.29: Sensitivity Indices of Unit Formative Test XVIII( Biology) 
Item No S.I Item No S.I Item No S.I 

(1) 0.86 (7)ii 0.89 (14) 0.85 
(2) 0.76 (7)iii 0.92 (15) 0.78 
(3) 0.76 (8) 0.86 (16) 0.81 
(4) 0.92 (9) 0.86 (17)i 0.85 
(5) 0.82 (10) 0.89 (17)ii 0.85 
(6)i 0.88 (11) 0.79 (17)iii 0.82 
(6)ii 0.78 (12) 0.91 (18) 0.92 
(6)iii 0.86 (13)i 0.82   
(7)i 0.82 (13)ii 0.81   

Table-3.30: Sensitivity Indices of Unit Formative Test XIX( Biology) 
Item No S.I Item No S.I Item No S.I 

(1) 0.91 (7) 0.79 (12) 0.80 
(2) 0.83 (8) 0.76 (13) 0.95 
(3) 0.80 (9) 0.86 (14)i 0.83 
(4)i 0.79 (10)(a) 0.79 (14)ii 0.92 
(4)ii 0.79 (10)(b) 0.80 (14)iii 0.87 
(4)iii 0.78 (10)(c) 0.76   
(5) 0.82 (10)(d) 0.79   
(6) 0.83 (11) 0.83   

The range of Sensitivity Indices of all the test items of Unit Formative Tests was between 0.74 to 0.98, 
which are in permissible zone of acceptance. Hence, all the items were retained for final drafts as such. 

 Reliability – Reliability concerns the extent to which measurements are repeated i.e., when different 
persons make the measurement on different occasions, with alternative instruments for measuring the 
same thing (Nunnally, 1982). In other words, measurements were intended to be stable over a variety of 
conditions in which essentially the same results would be obtained.  

 For determining reliability of the unit test, it was administered to 30 students of IX grade. The reliability 
coefficient of the unit test was computed with the help of the Kuder Richardson Formula-21: 
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Where  
K =  Number of items in test 
M =  Mean of the test scores, and 
S =  Standard deviation of the test scores 

Table-3.31: The Reliability coefficient of unit formative tests 
Unit No. Reliability coefficient Unit No. Reliability coefficient Unit No. Reliability coefficient 
Unit 1 0.86 Unit 8 0.81 Unit 15 0.80 
Unit 2 0.85 Unit 9 0.89 Unit 16 0.86 
Unit 3 0.84 Unit 10 0.91 Unit 17 0.84 
Unit 4 0.82 Unit 11 0.90 Unit 18 0.87 
Unit 5 0.84 Unit 12 0.88 Unit 19 0.90 
Unit 6 0.87 Unit 13 0.84   
Unit 7 0.85 Unit 14 0.81   

The reliability coefficient of each unit formative test is given in the table above. Therefore, the formative test 
may be considered a reliable tool for the diagnostic assessment of the students’ achievement at the end of 
each test. Each test item of unit criterion test was reviewed for the language, content and its relationship with 
the instructional programme. 

 Validity  -  Content validity was determined by showing that the behaviour, demonstrated in testing 
constitute a representative sample of behaviours to be exhibited in desired performance domain. The 
domain usually involved learned knowledge and skills. In the content of validity, each question must be 
related to the topic covering the overall topic (Propham, 1975). The process of validity involves 
checking the agreement between the responses elicited by each question item against the criterion. 

The content validity of the unit test was determined by relating the tasks to the instructional objectives. The 
correspondence between the two was determined by 4 experts in this subject area. The unit tests were 
considered to be valid to be used for the purpose they were prepared.  

A copy of all the Unit Formative Tests for Physics, Chemistry and Biology has been given as Appendix 
3A.3.1, 3A.3.2, 3A.3.3.  

TOOL- IV 
Summative Criterion Tests 
(Developed and Validated by the Investigator) 
The primary purpose of criterion reference test / summative evaluation is to grade the students according to 
course objectives. Summative test is final and on the basis of it grades are assigned(Block, 1971). 

A Criterion Referenced Test is used to ascertain an individuals status with respect to a well defined 
behaviour domains (Popham, 1975). Here, the performance of an individual is referred as a criterion i.e. a 
well defined class of objectives. Following are the steps for construction of Criterion Test (Popham, 1975).  

Step I: Domain Definitions 

Step II : Generating Items 

Step III : Improving Items 

Step IV : Reliability & Validity 

STEP I Domain Definitions 
It is one of the important steps where behaviour that test item should measure is delimited. The domain 
definitions were kept brief and at the same time sufficiently circumscribing to measure the behaviour 
descriptions. While defining the domains two guiding factors were given due consideration viz.: 
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_  Economy of description 

_  Ambiguity reduction  

A domain delimits ambiguity associated with class of learner behaviour under consideration. After 
identifying and specifying learning outcomes, content was divided into nineteen units. The objectives on 
entire content were formulated in behavioural terms as already presented in table 3.4. 

STEP II Generating Items 
The different types of test items were generated viz. Multiple choice type , Fill in the blanks, Rewrite the 
statement, Odd man out, Yes / No, True / False, Draw, State, Specify no. / Statement, Calculate, Reason out 
and List. 

These items were edited with respect to ambiguity & clarity of language. Some colleagues were asked to 
review these items according to domain definition. So for these items appropriate instructions were prepared 
and scoring key was developed. Simple directions which include – Purpose of the test and procedure of 
recording of responses were developed. The final distribution of items in final draft of Criterion tests for 
Physics, Chemistry and Biology are being discussed as follows: 

Table-3.32: Table of Specification (Cognitive Domain) for Summative Tests 
Summative Test Knowledge Understanding Application Total 

PHYSICS 11 7 11 29 
CHEMISTRY 22 9 19 50 

BIOLOGY 14 12 13 39 
Total 45 29 43 118 

Table-3.33: Table of Specification (Cognitive Domain) Criterion Test Physics 
 

Objective/ 
Contents 

Knowledge Understanding Application Skill  
Total FIB CTS Numerical MCT

Q 
SA FIB CTS Reason 

Out 
Numerical MCTQ SA Numerical MCTQ SA FIB CTS Numerical SA 

Unit – I 1 -- --- 1 --- --- --- 1 --- -- --- 2 --- -- --- --- 2 --- 7 
Unit – II --- 3 --- 1 1 1 -- -- 1 -- --- 1 2 --- --- --- 2 --- 12 
Unit – III  2 --  -- 1 --- --- -- 1 2 -- -- -- --- --- -- -- 6 
Unit – IV 1 --   1     -- -- -- 2    --  4 

Total 2 5 -- 2 2 2 -- 1 1 1 2 3 4 -- --- --- 4 -- 29 

Table-3.34: Table of Specification (Cognitive Domain) Criterion Test Chemistry 
Object/ 

Contents 
Knowledge Understanding Application Skill  

Total FIB CTS MCTQ SA FIB CTS CS MCTQ SA FIB CTS MCTQ SA FIB CTS MCTQ SA 
Unit - I 3 1 -- 2 -- -- -- -- -- -- -- 2 -- -- -- -- -- 8 

Unit – II 6 1 -- 1 -- 1 -- -- -- -- -- 2 1 -- -- -- -- 12 
Unit – III -- -- -- -- -- -- -- -- 1 -- -- -- -- -- -- -- 1 2 
Unit – IV -- -- -- -- -- -- -- -- -- -- -- 1 -- -- -- -- 1 2 
Unit – V -- -- -- 1 -- -- 1 -- 1 -- -- -- 1 -- -- -- 1 5 
Unit – VI -- 1 -- -- -- 1  -- 1 -- -- 5 -- -- -- -- 1 9 
Unit - VII 3 1 -- -- -- 1 -- -- 1 -- -- -- 1 -- -- -- 1 8 
Unit - VIII 2 -- -- -- -- -- -- -- 1 -- -- -- -- -- -- -- 1 4 

Total 14 4 -- 4 -- 3 1 -- 5 -- -- 10 3 -- -- -- 6 50 

Where, 
FIB  Fill in the Blank 

CTS  Complete the Sentence 

MCTQ  Multiple Choice Type Question 

SA  Short Answer 
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Table-3.35: Table of Specification (Cognitive Domain) Criterion Test Biology 
Objective/ 
Content 

Knowledge Understanding Application Skill  
Total FIB CTS MCTQ SA MTC CTS MCTQ SA CTS MCTQ SA CTS MCTQ SA 

Unit - I 2 -- -- -- 2 -- -- 1 -- 2 -- -- -- -- 7 
Unit – II 2 -- -- -- -- -- -- 1 -- 1 -- -- -- -- 4 
Unit – III 1 -- -- -- -- -- 1 -- -- 1 -- -- -- 1 4 
Unit – IV -- -- -- 3 -- -- 1 -- -- -- -- -- -- -- 4 
Unit – V -- -- -- 1 -- 2 -- 3 -- -- 1 -- -- 1 8 
Unit – VI -- -- -- 1 -- -- -- 1 -- 2 2 -- -- -- 6 
Unit - VII 1 3 -- -- -- -- -- -- -- 2 -- -- -- -- 6 

Total 6 3 -- 5 2 2 2 6 -- 8 3 -- -- 2 39 

Where, 
FIB  Fill in the Blank 
CTS  Complete the Sentence 
MCTQ  Multiple Choice Type Question 
SA  Short Answer 
After generating items, they were edited with respect to clarity of language and ambiguity. Each type of 
items were grouped together, appropriate instructions for the subjects to attempt these items were written and 
finally the scoring key was developed. Thus, the preliminary draft of the criterion test was constructed. 

STEP III Improving Items 
To be sure that the entire class of learner's behaviours had been circumscribed, a try out was conducted. It 
was to verify whether the items generated displayed stimulus homogeneity.  Some colleagues and senior 
science teachers of schools were once more consulted to review the items and give comments whether the 
items generated by the investigator were congruent with the domain definitions. 
None of the test item was dropped except some changes were made on the wordings to make the items 
measure the intended instructional objectives. The items generated by the investigator were found congruent 
with the intended domain definitions. To improve the quality of the items, the generated items were tested 
for response homogeneity. In order to conduct this exercise, items were administered to a group of learners 
from the intended target population to see how they answer the items. The draft was administered to a group 
of 60 students of IX grade of Govt. Model Senior Sec. School. Sec. 16. There was no time limit imposed on 
the students. Majority of the students completed each test in 40-45 minutes. Item Analysis was done after 
scoring the answer sheets. 
Majority of the students completed each test in 40-45 minutes. Item Analysis was done after scoring the 
answer sheets. 
 Item Analysis of the Criterion Test 
An index of sensitivity to instructional effect (s) was computed by using. 
Krypsin and Feldhusen (1974) formula for each item. Thus, sensitivity index was calculated for each item 
of Criterion Test after given pre-test, post -test intervened by instructional program. The values of sensitivity 
indices are given in Table 3.36, 3.37, 3.38 respectively. 

T
RBRAIS 

  

Where RA = No. of students answering the item correctly after instruction 

RB = No. of students answering the item correctly before instruction 

T = Total no. of students answering the item both the items 

The sensitivity index is useful mean of evaluating the items in criterion test. 
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If the items are insensitive to instructional effects, they are of little value in measuring the intended 
outcomes. The indices of almost all items fall in the range of acceptable sensitivity indices. These values 
have been presented in Tables viz.   

Table-3.36: Sensitivity Indices of Criterion Test (Physics ) 
Item No S.I Item No S.I Item No S.I Item No S.I 

(1)1 0.80 (2)4 0.76 (5) 0.90 (14) 0.88 
(1)2 0.78 (3)1 0.76 (6) 0.76 (15) 0.87 
(1)3 0.75 (3)2 0.86 (7) 0.83 (16) 0.76 
(1)4 0.78 (3)3 0.95 (8) 0.85 (17)a 0.96 
(1)5 0.83 (3)4 0.78 (9) 0.81 (17)b 0.87 
(1)6 0.77 (3)5 0.77 (10) 0.80 (17)c 0.91 
(2)1 0.77 (4)1 0.92 (11) 0.83   
(2)2 0.75 (4)2 0.88 (12) 0.94   
(2)3 0.87 (4)3 0.76 (13) 0.81   

Table-3.37: Sensitivity Indices of  Criterion Test (Chemistry) 
Item No. S.I Item No. S.I Item No. S.I 

(1)i 0.79 (3)i 0.84 (10) 0.76 
(1)ii 0.80 (3)ii 0.77 (11) 0.84 
(1)iii 0.86 (3)iii 0.81 (12) 0.84 
(1)iv 0.83 (3)iv 0.95 (13) 0.84 
(1)v 0.80 (3)v 0.78 (14) 0.82 
(1)vi 0.79 (3)vi 0.86 (15) 0.77 
(1)vii 0.86 (3)vii 0.85 (16) 0.84 
(1)viii 0.86 (4)i 0.81 (21) 0.95 
(1)ix 0.86 (4)ii 0.78 (22) 0.79 
(2)1 0.78 (6) 0.85 (23) 0.82 
(2)2 0.85 (7) 0.81 (24) 0.79 
(2)9 0.88 (8) 0.80   
(2)10 0.78 (9) 0.82   

Table-3.38: Sensitivity Indices of  Criterion Test (Biology) 
Item No S.I Item No S.I Item No S.I Item No S.I Item No S.I 

(1)i 0.77 (3)i 0.78 (3)xi 0.80 (4)ix 0.92 (4)xvi(1) 0.92 
(1)ii 0.82 (3)ii 0.76 (4)i 0.90 (4)x 0.91 (4)xvi(2) 0.92 
(1)iii 0.77 (3)iii 0.95 (4)ii 0.95 (4)xi 0.90 (4)xvi(3) 0.92 
(1)iv 0.88 (3)iv 0.77 (4)iii 0.85 (4)xii 0.95 (4)xvii(i) 0.88 
(1)v 0.83 (3)v 0.90 (4)iv 0.90 (4)xiii 0.79 (4)xvii(ii) 0.88 
(1)vi 0.80 (3)vi 0.81 (4)v 0.86 (4)xiv(i) 0.90 (4)xvii(iii) 0.78 
(2)i 0.79 (3)vii 0.86 (4)vi(i) 0.85 (4)xiv(ii) 0.85 (4)xvii(iv) 0.83 
(2)ii 0.83 (3)viii(i) 0.77 (4)vi(ii) 0.85 (4)xiv(iii) 0.80   
(2)iii 0.83 (3)viii(ii) 0.86 (4)vi(iii) 0.89 (4) xv(i) 0.80   
(2)iv 0.81 (3)ix 0.80 (4)vii 0.90 (4) xv(ii) 0.83   
(2)v 0.86 (3)x 0.80 (4)viii 0.91 (4) xv(iii) 0.95   

STEP IV : Reliability and Validity  
Reliability – The reliability coefficient for the final draft of the summative criterion tests was calculated by 
using Kuder Richardson Formula-21. These values have been given below in Table 3.39. 
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Table-3.39: The Reliability Coefficient of Summative Criterion test 
Summative Test Reliability Coefficient 

Physics 0.93 
Chemistry 0.92 

Biology 0.88 

The Reliability Coefficient was found to be 0.93, 0.92, 0.88 for Physics, Chemistry and Biology Criterion 
Test respectively. Hence the test may be considered reliable for measuring performance of students for 
which it has been prepared.  

Validity – The content validity of the test was determined by relating the tasks to the instructional objects.  
The correspondence between the two was also determined by 6 experts in this subject area.  The test was 
found to be valid. The summative test, thus prepared and validated has been appended vide Appendix –
3A.4.1, 3A.4.2 and 3A.4.3. 

TOOL–V 
SCALE OF ACADEMIC STRESS  
Scale of Academic Stress (SAS) was selected from the Bisht Battery of Stress Scale (BBSS) developed and 
standardized by Abha Rani Bisht (1987). 

 DESCRIPTION OF THE TOOL  
 Bisht Battery of stress Scales was developed and standardized for the measurement of thirteen types 
stresses. This battery has the following thirteen sub –scales (SES)  
 Scale of Existential Stress (SES)  
 Scale of Achievement Stress  (SAchS) 
  Scale of Academic  Stress (SAS)  
 Scale of Self- Concept  Stress (SSCS) 
 Scale of Self –Actualization Stress(SSAS) 
 Scale of Physical Stress (SPS) 
 Scale of Social  Stress (SSS)  
 Scale of Role  Stress (SRS) 
 Scale of  institutional Stress (SIS) 
 Scale  of Family Stress (SFS) 
 Financial  Stress  Scale (FSS)  
 Scale of Vocation Stress (SVS) 
 Scale  of Superstition Stress (SSuS)  
In each scale, stress was conceptualized as having four components i.e.  anxiety ;conflict; pressure and  
frustration. 

 DEVELOPMENT AND STANDARDIZATION OF THE BATTERY  
All the scales of the battery were developed and standardized simultaneously. Six approaches were adopted 
for the standardization purpose, viz. 

  Methodological Approach     
 Theoretical Approach 
 Static Approach 
 Rational  Approach  
 Empirical  Approach  
 Normative Approach  
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The scale of Academic Stress (SAS), used in the present study has 80 items and stress was conceptualised as 
having four components i.e., anxiety; conflict; pressure and frustration.     

 ADMINISTRATION OF THE TOOL  
Test administrator distributes test booklets. As soon as the identifying information on the answer sheet has 
been filled in, test administrator announces the instructions. After the general instructions are over, the test 
administrator described that how they have to tick on the two continuums. Then the student is asked to 
perform on the scale. 

 SCORING – PROCEDURE FOR ACADEMIC STRESS SCALE: 
 For the  purpose  of the scoring  the five  point  scale has been selected  because  it takes into  account the 
average  category too. The two continua were taken; one was in terms of frequency i.e.  Always (A), Often 
(O), Sometimes (S), Rarely (R) and Never  (N) the other continuum was in the  terms of  quantity i.e.  Very 
Much (VM), Much (M) So –So (SS) Little (L) and not at all (NA).  

Table-3.40: Scoring Pattern for Academic Stress Scale of BBSS 
Types of Items Number of items A O S R N 

VM M SS L NA 
Positive 1,2,L3,4,L5,8,9,11,13,1,7,18,20,22,24,25, 

27,28,30,31,32,34,35,36,37,38,40,41,43,44, 
45,46,47,48,49,50,52,53,54,55,56,57,58,59, 
60,61,62,64,65,68,70,72,73,76,77,79,80 

4 3 2 1 0 

Negative 6,7,10,12,14,15,19,21,23,26,29, 
33,39,42,51,63,66,,67,69,71,74,75, 78 

0 1 2 3 4 

Two  separate scores  were obtained, one for  frequency  and another  for  quantity The total  scores  on stress  
were obtained by adding the two. 

 RELIABILITY AND VALIDITY OF THE SCALE  
 Normative data was collected from a sample of 300 students of class IX and X in the age group from +13 to 
17 years, to calculate reliability and validity of the tool : 

 Reliability 
Reliability of the scale of BBSS battery was calculated in three ways for knowing  

 Dependability i.e. short term test- retest correlation. 
 Stability  i.e. re- test  after a longer intervals 
 International consistency i.e. split  half  correlation  
Dependability, stability and internal consistency coefficients for the scale of academic stress were 0.87. 0.82 
And 0.88 resp.  Internal consistency coefficients (correlation between total and component scores) were 0.37, 
0.52, 0.39 and 0.58 for frustration, conflict pressure and anxiety respectively. All these correlation’s were 
found significant at the 0.05 level of confidence. 

 Validity 
Content validity and item validity were defined for all the scales. Construct validity was estimated in a two –
fold fashion. The first type tested if the construct measured differentiated students on some related construct. 
For this memory was taken. The second type tested   if the construct measured by scales was not related to 
the construct predicted by theory. For this internal evaluation was taken. In both the construct validity was 
affirmed. The method of selecting items supports the facts of items and content validity. 

 HOMOGENEITY OF THE SCALE  
All the scales were correlated with each other. Obtained correlations were moderate in magnitude indicating 
that the scales were measuring one main construct i.e.  stress in general  and different type of stresses in 
particular.  

A copy of the tool has been appended as Appendix 3A.5. 
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TOOL–VI 
PERENTAL INVOLVEMENT SCALE 
Developed ad standardized by Ahuja, M. and Sharma, Nidhi (2002) 
DESCRIPTION OF THE TOOL: 
The parent child interact/ action scale was developed to explore multiple dimension of parent- Child 
interactions. The tool was focusing on Children’s perception of parental practices i.e. how do children 
perceive the level of their parent’s involvement in their schooling from their own phenomenological world of 
experience. The stress therefore was on multi- dimensional aspects of parental involvement and also on 
Child’s interpretation of his parent’s behaviours. As student’s perception of parent – child interaction is 
different from that of parents. Hence it includes both parents and students. The same  version  of the tool was  
administered on parents and students and  a correlation between the  scores of students perceptions  and 
parental  reporting  was found  to be 0.86. 

This scale contains 27 items and parental involvement was conceptualized as having following three 
dimensions. 

 Behaviour  involvement  

 Personal involvement  

 Cognitive stimulation  

The items were distributed over the twelve aspects of involvement corresponding to above three main 
dimensions were given minimum two statements each. Dimension- wise number of items have been 
presented in the Table 3.41. 

Table-3.41: Distribution of items for each dimension of Parental involvement Scale along with item number 
Dimension  of parental involvement Number of Items Item No 

Academic Guidance 3 9,15,18 
Amount  of direct instructional time with the  child 1 14 

Parent’s  willingness to devote  time  Child 2 3,11, 
Planned cultural  activity 2 16,17 

Nature  of discipline 1 6, 
Verbal facility  of the parents 1 12 
Involvement in management 3 2,20,24 
Frequency  of verbal  contact 2 1,13 

Emotional security 2 26,27 
Boosting  educational  aspiration of the child 3 4,21,25 

Intellectual climate at home 4 5,10,2,23 
Parent’s  work habits 3 7,8,19 

Total 27  

The statement were simply worded so that the younger as well as older subjects could easily, understand 
them. The questions were arranged in an ascending response. Point scale was translated in terms of student’s 
reaction and  was used  for getting students perceptions  of parent- child interactions. 

SCORING 
Some items were made on three –point response scale, some other four point response scale and some on 
five –point response scale. Few items were started in a manner so that they could be responded either 
positive or negative (academic guidance interaction with the child etc.) The scoring was done according to 
the Table 3.42. 
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Table-3.42: Scale of Measurement and Scoring of the parental Involvement Interaction Scale 
Dimensions of Parental  Involvement Item No Scale of Measurement 

Behavioural  Involvement   
Academic guidance 9 

15 
18 

4 points 
5 points 
5 points 

Amount  of direct  instructional time with the child 14 5 points 
Parents  willingness to devote  time to child 3 

11 
3 points 
4 points 

Personal  Involvement   
Planned  cultural activity 16 

17 
5 points 
5 points 

Nature of  Discipline 6 3 points 
Verbal facility of the parents 12 4 points 
Involvement in management 2 

20 
24 

3 points 
5 points 
7points 

Frequency of  verbal’s  contact 1 
13 

3 points 
4 points 

Emotional security 26 
27 

2 points 
2 points 

Cognitive  Stimulation Involvement   
Boosting  educational  aspiration of the child 4 

21 
25 

3 points 
6 points 
11 points 

Intellectual   climate  at home 5 
41 
22 
23 

3 points 
5 points 
7 points 
7 points 

Parent’s  work  habits 7 
8 

19 

2 points 
3 points 
5 points 

The table  3.42  reveals that  items  measuring  response  on three point  scale  were given  weightage as 
3,2,1 and 1,2,3 for positive or negative   items  respectively. Those on four and  five-point  scale  were given  
weight age as 0,1,2,3  and 0,1,2,3,4 for  negative  items  respectively. The items measuring responses on   yes 
or were given weightage a 1 or 0 respectively. Statements which invited views were calculated on the basis 
of negative or positive response. 

VALIDITY AND RELIABILITY OF THE SCALE 
Parent- Child  involvement scale  was administered upon  a group  of parents of approximately 70 students of 
IX grade  with varying  socio- economic status. 

VALIDITY  
A Test is constructed with a purpose viz to provide measures of a defined variable. We may define validity 
as the degree to which this purpose is attained. Content and construct validity was determined. The 
investigator discussed the tools them by item with each of the subject expert individually. It was considered 
to be valid content-wise Construct validity was estimated to check that tool was developed by using a 
psychological or logical construct (idea). The tool was externally examined by exerts for its validity. 

RELIABILITY 
Reliability of a tool refers to the dependability of consistency of the measures provided by it. It refers to the 
accuracy of the data in the sense of their stability of precision (Brooter, 2000). There are two ways of looking 
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at dependability. One is the comparability of measures provided by the different parts of the same test. The 
second is the comparability of measures provided by the test on different occasions. Both the procedures 
provide an estimate of the reliability of the tool. 

Reliability of the scale was estimated by using test-retest method. The correlation between the scores of two 
occasions at an interval of one month was calculated. The reliability co-efficient was found to be 0.89. 

A copy of the questionnaire of the  Parental Involvement both  parental and  child  versions of the tool have 
been enclosed as the  Appendix 3A.6. 
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METHOD OF THE STUDY 
A theoretical framework of variables, significance of problem,development and description of various tools 
have been discussed in previous chapters. The present chapter deals with method of study, which focuses 
around the tools used, the samples, design of the study, procedure and statistical techniques used for data 
analysis. 

It is necessary to adopt a systematic method and procedure in order to carry out a research investigation. By 
methodology of any research, it means the designing of the research, selection of the representative sample, 
applying appropriate research tools and techniques, collecting relevant data, analysis and interpretation of the 
same. The selection of appropriate method to be employed depends upon the purpose of the study, nature of 
the problem and kinds of data necessary for its study. The method of study has been discussed under 
following heads:  

 Tools used 

 The sample 

 Design of the study 

 Procedure of the study 

 Statistical techniques used 

To do an objective research, the tools selected should be appropriate, culture free and be in the regional 
language for the collection of aimed evidence or information. The following tools were used in the present 
study for collecting data: 

TOOLS USED 
The following tools were used for collecting data 
 Parental involvement  Scale:  Developed  and validated by  Ahuja, M. and Sharma, N. (2002). 

 Academic stress: Developed   and validated by Bisht , A.(1987). 

 Entry Behaviour  Test –Developed and validated by  Malhan, A. (2010).   

 Formative Tests Developed and validated by the  investigator separately for each unit.   

 Enrichment – material for early  masters  (Identified  by the investigator  from the  related literature  on 
the  content). 

 Remedial  instruction (provided  with  the help of Power Point Presentations  used by the students 
according to their requirements including peer- tutoring  developed  and  validated  by  the  investigator). 

 Summative Tests for a group of  4,8 and 7 units of Physics , Chemistry  and Biology 
respectively(developed  and  validated  by  the  investigator). 

 Computer based Mastery learning Instructional  package : (developed and  validated   by 
investigator).  The instructional package is based on  Bloom’s  Mastery learning  Strategy .The package  
includes 19 units of Science (Physics, Chemistry, and Biology developed by investigator based  on the 
cognitive skills, different  objectives and  content matter  and information  from the syllabi of the IX 
class.  

SAMPLE 
Sampling is an important aspect of life in general and enquiry in particular. On the basis of fragmentary 
evidence, judgments are made about people, places & things (Garette,1966; 1981; Edwards, 1968; 
Smith,1975). The adequacy of a sample i.e. its lack of bias, depends upon our knowledge of population as 
well as method used in drawing the sample. Population refers to all cases under investigation and a sample is 
an actual subset of observations drawn at random from a population. A population is the theoretical set of all 
possible observations for a particular experiment (Calfee, 1975). If the observations are numbers, then the 
population is described by the distribution function of the observations, which gives the probability of the 
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occurrence for each possible numerical value. In statistical terminology, the items that make up a test 
constitute a sample from a much larger collection, or population of items that might have been used in that 
test (Ebel & Frisbie, 1991). 

The sample thus can be described by a distribution of proportions propelling the distribution of function. The 
sampling distribution is the result of repeating a sampling operation many times with a fixed sample size & 
calculating a statistic which gives us a way of relating sample estimate to population parameter. It provides a 
way of determining the significance level of given result under the null hypothesis (Garrett, 1966;1981; 
Ebel & Frisbie, 1991). 

The larger the population the most likely it is to be heterogeneous i.e. include diverse and semi-independent 
areas of knowledge or ability. In order to achieve equally accurate results, a some what larger sample is 
required in a heterogeneous domain than in a homogenous domain (Robson, 1996). A large sample will 
always yield a sample statistics closer to the population parameter than a more limited sample (Garrett, 
1966; l981). The larger the sample, the smaller the sampling errors & such errors are not caused by mistakes 
in sampling (Ebel & Frisbie, 1991). 

A sampling procedure is representative if every sub class eventually occurs with same proportion in the 
sample as in the general population (Garrett, 1966). In probability sampling, statistical inference about the 
population can be made from respondents of samples. It is therefore, referred to as representative sampling 
where the sample is taken as a representative of population (Robson, 1996). Various techniques have been 
devised for obtaining a sample, which are representative of its population. Most commonly used sampling 
techniques are: 

-   Random Sampling 

_  Stratified or Quota sampling 

_  Incidental Sampling 

_  Purposive Sampling 

RANDOM SAMPLING 
Random sampling means relying upon a certain technique of selection to provide an unbiased cross section 
from the larger group or population. It involves selection of the required number of person or cases from the 
sample. Random selection assures that the observations will be representative of performance of appropriate 
reference group and free of systematic bias. In random sampling, selection of the subjects is done in such a 
way that every subject in population is equally likely to be selected & assigned to a particular experimental 
group. 

So Random Sampling yields samples that are representative of population and that are free of systematic 
bias.Avoidance of systematical bias, which generally occur when there is a non random selection 
procedure.Ensures that for any sample of subjects there is no bias in assigning any person to any particular 
treatment group. 

The criteria for randomness are met when every individual in the population or supply has the same chance 
of being chosen for the sample. The selection of one individual or thing in no way influences the choice of 
another. Thus, randomness in a sample is assured when we draw similar and well shaken up slips out of a hat 
or numbers in a lottery or a hand from a carefully shuffled deck of cards. 

STRATIFIED SAMPLING 
It is a technique designed to ensure representative and avoid bias by use of modified random sampling 
method. It is applicable when the population is composed of sub-groups / strata of different sizes so that a 
representative sample must contain individuals drawn from each category or stratum in accordance with the 
sizes of the sub- groups. Within each stratum or sub-group, the sampling is random or as nearly as possible. 
It involves dividing the population into a number of groups or strata where members of a particular group 
share a particular characteristic. Stratum A, may be females & stratum B, males of the same age group say 
10+ to 14+ years studying in IX grade. 
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INCIDENTAL SAMPLING 
It is also referred to as accidental sampling. It is applied to those groups, which are used chiefly because they 
are easily or readily obtainable such as school children / college children, laboratory animals at all times in 
numbers and under conditions none of which may be of the experimenter’s choice. 

PURPOSIVE SAMPLING 
A sample, built up which enables the investigator to satisfy his specific needs in the project. The principle of 
selection in purposive sampling is the investigator’s judgment  typically of his interest.  It mirrors some 
larger groups with reference to a given characteristic (Garrett 1966; 1981; Stodola and Storodahl; 
1967).Investigators following the Grounded Theory Approach (Glaser and Straus 1967; Straus 1987; 
Robson, 1996) carry out initial sampling & from analysis of the results, extend the sample in ways guided by 
their emerging theory sometimes referred to as the theoretical sampling. Random sampling formulae apply 
more / less accurately to purposive samples (Garrett, 1966). 

The sample in the present investigation was drawn at two levels; 

 THE SCHOOL SAMPLE                             

 THE STUDENT SAMPLE 

 THE SCHOOL SAMPLE 

The School sample was drawn from representative secondary school of Chandigarh wherein the medium of 
instruction was English. A list of schools in the city was procured from DEO’s office. The school sample 
was drawn randomly from these schools because basic facilities of computer laboratories were available in 
each of these schools. To satisfy the real effort in experimental research, the logical statistical inferences of 
random sampling was initially employed. Following procedure was adopted for selecting schools. Name of 
schools were written on separate sheets of papers of equal sizes. The names were folded and put into a box. 
The box was shaken up many times for easy shuffling. Another shuffling was done by hand as in the form of 
lottery. The investigator drew out the slips one by one bearing name of each school. The principals of these 
school were approached. None of the Principal of these schools objected to conduct this research experiment. 
Rather, they welcomed the investigator. The names of schools selected for the experiment have been listed 
below: 

1.  Shivalik Public School, 41-B, Chandigarh 

2. DAV Senior Secondary School, Sec.8, Chandigarh 

These two schools were assessed for matching of general background of the students and their entry 
behaviour knowledge (through Entry Behaviour Test). Both of these schools were found to be matched. 
Hence Shivalik Public School, 41-B, Chandigarh was selected randomly for Experimental Group and DAV 
Senior Secondary School,Sec.8, Chandigarh was selected as control group. The control group was taught 
through Conventional method of teaching by their own teacher. 

Three sections were randomly selected from each of these two schools.                                                  

STUDENT SAMPLE 
The initial student sample comprised of 250 students chosen from two randomly selected schools. The 
distribution of Initial Sample has been presented in   table 4.1.  

Table-4.1: Randomly Selected Schools for Experimental Treatment 
S. No. Name of the school Initial Sample 

1 Shivalik Public School, 41-B, Chandigarh 150 
2 DAV Senior Secondary School,Sec.8 ,Chandigarh 100 
 Total N= 250 

Because of administrative constraints of the school, the experimental treatment was given to all the 150 
students in three sections. During the process of experimentation that lasted for approximately 3 months, 
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some students dropped out at one stage or the other. These students therefore were not considered at the time 
of analysis.  The classification of students on the basis of Academic stress (high and Low) and Parental 
involvement (high and Low) was done at the time of analysis. The final sample for analysis thus comprised 
of   N= 92 Students as shown in the table 4.2. 

Table-4.2: Final Sample according to Instructional Treatment 
S. No. Instructional Treatment No. of Students 

Initial  ungrouped sample       final sample 
I Experimental Group 50+50+50                                            46 
II Conventional Group 30+36+34                                            46 
 Total 250                                                       92 

DESIGN OF THE STUDY 
A research design is the plan, structure and strategy of investigation to obtain answers to research problem 
and to control variance (Lindquist, 1956). The term ‘Experimental Design’ is used in Fisher Tradition; to 
state statistical principles underlying experimental designs and their analysis. It contain activities like 
procedure for selection of factors and their levels of manipulation, identification of extraneous variables that 
need to be controlled, procedures for handling experimental units, selection of criterion measure, selection of 
specific design and analysis of data (Brooter, 1999). The design is the general structure of experiment, not 
its specific content (Myers, 1980). The designer of an experiment has to do the planning of experiment so 
that the experiment, on completion fulfils the objectives of the research (Brooter, 1999). 
The present study employed an experimental method with pre – test - post - test design. It employed a 2 x 2 x 
2 factorial design wherein the data were analyzed through 2 x 2 x 2 ANOVA. 
Instructional Strategy was treatment variable (independent) which was studied at two levels: 
1.  Mastery Learning Strategy with computers (CBML) 
2.  Convention Group Learning (CGL) 
Parental Involvement and Academic Stress were two independent variables. Both these independent 
variables were studied at two levels each i.e. 
Academic stress at two levels viz. 
- High Academic stress (HAS) 
- Low Academic stress (LAS) 
Parental involvement at two levels viz. 
- High Parental involvement (HPI) 
- Low Parental involvement (LPI) 
Learning outcomes being the dependent variable was studied in terms of achievement scores (total gain 
scores and separately on gain scores of physics, chemistry and biology). 

 
Figure-4.1:  The Two Levels of  Treatment and  both the Independent Variables 
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Impact of these three independent variables was studied on achievement in Biology, Physics and Chemistry 
(achievement being the dependent variable). The schematic layout of design has been given below in figure 4.2 

 
Figure-4.2: The Schematic Layout of the Design of the Study 

Where,  
CBML = Computer Based Mastery Learning Strategy     
HAS = High Academic Stress 
LAS = Low Academic Stress   
HPI = High Parental Involvement                                     
LPI = Low Parental Involvement     
CONTROLS FOR EXPERIMENT 
Identification and control of relevant variables are two of the most critical tasks confronting most researchers 
(D’Amoto, 1970). Although, the controls known as potentially relevant variables are often not difficult to 
accomplish, their identification frequently requires insight and ingenuity (Church, 1964; Rescoria, 1967; 
Solomon & Lessac, 1968; Seligma, 1969). The reason, experimenter wishes to control known and 
potentially relevant variables, are to avoid repetition and contamination (Seigma, 1969). The experimental 
research aims to determine how independent variables of the study affect the dependent variables (D’ 
Amoto, 1970).In the present study, controls were exercised using following control techniques:          

 Randomization was one control, which was exercised at two levels. Firstly, it was done for the selection 
of school and second at the time of allocation of students to various treatment groups. 

 Matching of the groups was another control where both the groups were matched on the Entry Behaviour 
Scores. There were essentially two instructional treatments administered in two different schools to avoid 
any of unequal distribution. The control of the experimental variable was also exercised by assigning 
same teacher to both experimental groups. The treatment was administered to two experimental groups on 
the same date by the investigator herself. The limitations were overcome by employing a 2x2x2 ANOVA 
on total gain scores. 
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PROCEDURE 
Two main stages were adopted as the procedure of experiment 

Stage I Selecting the Sample 

Stage II Conducting the Experiment 

STAGE I SELECTING THE SAMPLE 
The sample was selected at two levels; School Level and Student Level. 

Two schools with N = 250 students were selected for conducting the Experiment. The details have been 
discussed in the previous paragraphs of the chapter. The detailed school wise date schedule of the experiment 
is tabulated in table 4.5. The detail of all the phases has been discussed in the following paragraphs. 

STAGE 2 CONDUCTING THE EXPERIMENT 
It includes five phases 

Phase1 Matching the groups by administration of E.B.T. 

Phase2 Administration of Pre-Test 

Phase 3 Implementation of Instructional Programs 

Phase 4 Administration of Post-Test 

Phase 5 Scoring and Analysis of data. 

Phase1 Matching the Groups 
Before implementation of Mastery Learning Strategy, the tools for matching the groups i.e. Test for Entry 
Behaviour was administered. Entry Behaviour describes the behaviour, students must have acquired, before 
they can be instructed for a particular new terminal behaviour. It depicts the initial point where instruction 
must always begin and is different from terminal behaviour where the instruction concludes. The scores of 
Entry Behaviour Test, given to selected students, were used to determine whether or not students had 
adequate Entry Behaviour required for the instructional treatments. As it is the pre - requisite for Mastery 
Learning Treatment I, where the students were supposed to work on CBML with computers.School wise date 
schedule for test administration for testing of student is given in the following tables. 

Table-4.3: School-wise Date Schedule of Test Administration for the Entry Behaviour 
S. No. Name of School Entry Behavior Test 

1. Shivalik Public School, Sec. 41-B,   Chandigarh. 1st Nov., 2011 
2. D.A.V. Sr. Sec. School, Sec. 8. 1st Nov., 2011 

Table-4.4: School-wise Date Schedule for the Administration of Parental Involvement and Academic 
Stress Scales 

Si no. Name of School Parental  Involvement Academic Stress 
1. Shivalik Public School, Sec. 41-B,   Chandigarh. 4th Nov., 2011 5th Nov., 2011 
2. D.A.V. Sr. Sec. School, Sec. 8. 4th Nov., 2011 5th Nov., 2011 

Phase 2 Administration of Pre-Test 
Since the experiment employed a Pre-test – Post-test design, final analysis was done on achievement gain 
scores, in relation to Parental involvement and Academic stress . Pre-test was given to all the students of 
experimental and control groups. No time limit was imposed as to get an exact pre experiment information 
regarding knowledge of students on topics to be taught through Mastery Learning Strategies. Scoring was 
done to obtain the pre-experiment information about the students. 

Phase 3 Implementation of Instructional Programs 
In Mastery Learning Strategy, the acquisition of subject matter involves a chain of learning in a way that no 
single link could be broken out without all the subsequent links being lost (Torshen, 1977). Each student 
needs access to information appropriate for his own level, if he is to obtain a maximum benefit from the time 
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he spends in school where instruction in basic skills and knowledge continues until he has developed 
adequate competence. Mastery Learning also believes that it is the task of the teacher to design his/her 
instruction so that all who can learn well, do learn well (Block, 1974). Bloom’s Mastery Learning Strategy 
as well as Keller’s Personalized System of Instruction has different advantages and what they can do, 
Computer Assisted Instruction can also do the same. 

Computer assisted instruction was a technique, where computers act as a teacher to provide the students the 
same, what is required through curriculum.So one format of Mastery Learning viz. Mastery Learning with 
computers was incorporated into Mastery Learning Strategy by the investigator. 

One treatment group was taught through Mastery Learning Strategy with computers and was called as 
CBML the control group was taught by their regular (Science) teacher in the conventional way. 

The CBML and was taught by investigator herself so that fine strategic differences could be taken care of. 
The sequence of events through these two combined strategies i.e., mastery learning as well as conventional 
group learning was as follows: 

For CBML  
Step 1 Students were motivated and encouraged to participate in ML experiment. 

Step 2 Mastery learning packages were given to students. Through computers students were redirected to 
read more material, if they did not obtain mastery in the first attempt. 

Step 3 Each lesson content was recapitulated and summarized at moderate intervals. 

Step 4 Unit wise tests were administered at the end of each unit. 

Step 5. Investigator herself taught the group following the guidelines developed in lessons. 

Step 6. The time schedule for CBML was pre estimated approx. by the investigator. 

The sequence of instructional events followed was: 

 Instructions by the investigator 
Investigator had validated the instructional packages along with the formative tests for each unit. A final 
summative test has also been developed. Remedial and enrichment material had been also designed. The 
main concern of the investigator is now implementing the instructional packages. With a minor percentage of 
sample here and there, the students were uniformly distributed.  

 Sitting arrangement 
The sitting arrangement was done according to the number of students. Two students were provided with a 
computer with instructional material in the computer lab itself. 

 Teacher activities 
The investigator and regular computer teacher were the observers of the student’s practice with sparing  
suggestions as par the requirement of the students.  

 Process of Instructional Treatment 
 The investigator started with a brief orientation with the power point presentation of the whole CBML 

process to students by providing them with the initial guidance. 

 The students were informed of what they have to learn by acquainting with instructional objectives. They 
were detailed about expected learning outcomes in terms of behaviours to give them knowledge about 
how they have to demonstrate learning. 

 The teaching – learning process was introduced to explain how they have to learn. The students were 
provided all the required conditions for group learning. 

 The investigator started with initial instructional process. 
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 The students who finished with their work early than the others, they were asked to guide the other 
students. The students were also provided with enrichment material already prepared by the investigator 
to keep these students busy. 

 Administering Formative Tests 
 The formative test was given to the students after each unit. The students were informed about their status 

and worked individually to learn hard spots again. 

 The scores of the students were recorded by the investigator herself. Depending upon the scores (if, 
acceptable level is achieved) the students were directed to go to next unit or read the unit again (if, 
acceptable level is not achieved). 

 The response sheets of the students were collected and kept with the investigator for further feedback to 
the students. 

 Investigator was supposed to impart the instructions, monitor the practice of the students, record the 
progress of the students after completion of each unit, provide feedback to the students accordingly, 
provide help whenever and wherever is needed. 

For Control Group 
Step 1 The control group was taught by their Science teacher in the conventional way. 

Step 2 Objectives and content of 19 Units were provided to teacher of the control group. 

Step 3 No unit test was conducted after the completion of each unit. 

Step 4 Time schedule followed for this group was similar to that of other group. 

Phase 4 Administration Of post-test 
After completion of all the units, the post test was administered to all the students respectively. Answer 
sheets were scored. Time limit was 1 hour for 75 questions. 

Phase 5 Scoring 
All the tools were scored according to their prescribed keys and data was subjected to statistical analysis. 

Table-4.5: School-wise Date Schedule followed for the Conduction of the Experiment 
Phase of the 
Experiment 

Shivalik Public School, Sec. 41-B,   
Chandigarh(Experimental Group) 

D.A.V. Sr. Sec. School, Sec. 8. 
(Control Group) 

Phase  1 1st Nov., 2011 1st Nov., 2011 
Phase   2 8-11 Nov., 2011 8-11 Nov., 2011 
Phase   3 12th   Nov., 2011- 18th Feb., 2012 12th Nov., 2011- 18th Feb., 2012 
Phase   4 21st  to 23rd  Feb., 2012 21st  to 23rd  Feb., 2012 

STATISTICAL TECHNIQUES USED FOR ANALYSIS 
Following statistical techniques were employed for the purpose of data analysis 
 Graphical presentations- Bar diagrams were drawn. 

 Descriptive Statistics like Mean, SD were used to describe the nature of data pertaining to Entry 
Behaviour Test, Pre-test Scores and Post-test Scores. 

 Three way analysis of covariance 2x2x2 to study the impact of instructional treatment on learning out 
comes was employed. 

 Significant F-ratios were followed by t-test. 

The analyses of data have been reported in the following chapter V. 
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ANALYSIS AND INTERPRETATION OF DATA 
In the preceding chapters, the theoretical framework of the problem, review of related literature, description 
of tools used, method of the study have been discussed. The present chapter deals with analysis and 
interpretation of data and discussion of results.  

Analysis of the data has been reported in four sections:  

SECTION 1 
5.1: ANALYSES OF THE SCORES OBTAINED ON THE ENTRY BEHAVIOUR TEST AND THE 

PRE -TEST 

5.1.1  ANALYSES ON SCORES OF ENTRY BEHAVIOUR TEST 
 Descriptive Analyses on scores of Entry Behaviour Test 

 Bar diagram for scores of Entry Behaviour Test 

5.1.2  ANALYSES ON SCORES OF PRE -TEST  
 Descriptive Analyses on scores of Pre-Test 

 Bar diagram for scores of Pre-Test 

SECTION 2 

5.2a: ANALYSES ON SCORES OF POST –TEST (TOTAL SCORES IN SCIENCE)    

 Descriptive Analyses on Post-Test scores (Total Scores in Science) 

 Bar diagram for Post-Test scores (Total Scores in Science) 

5.2b: ANALYSES ON TOTAL GAIN SCORES AND ON GAIN SCORES IN PHYSICS, 
CHEMISTRY AND BIOLOGY 

5.2b.1:   ANALYSES ON TOTAL GAIN SCORES IN SCIENCE 
 Descriptive Analyses on Total Gain Scores in Science. 

 Bar diagram for Total Gain Scores in Science. 

 2x2x2 Analyses of Variance on Total Gain Scores in Science in relation to Instructional Strategies, 
Parental Involvement and Academic Stress. 

5.2b.2:  ANALYSES ON GAIN SCORES IN PHYSICS 
 Descriptive Analyses on Gain Scores in Physics. 

 Bar diagrams for Gain Scores in Physics.        

 2x2x2 Analyses of Variance on Gain Scores in Physics in relation to  Instructional Strategies, Parental 
Involvement and Academic Stress. 

5.2b.3 : ANALYSES ON GAIN SCORES IN CHEMISTRY 
 Descriptive Analyses on Gain Scores in Chemistry 

 Bar diagrams for Gain Scores in Chemistry    

 2x2x2 Analyses of Variance (2x2x2 ANOVA) on Gain Scores in Chemistry in relation to Instructional 
Strategies, Parental Involvement and Academic Stress. 

5.2b.4 : ANALYSES ON GAIN SCORES IN BIOLOGY 
 Descriptive Analyses on Gain Scores in Biology 

 Bar diagram for Gain Scores in Biology        

 2x2x2 Analyses of Variance on Gain Scores in Biology in relation to Instructional Strategies, Parental 
Involvement and Academic Stress. 

SECTION 3 
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CONCLUSIONS    
5.3  CONCLUSIONS BASED ON RESULTS REPORTED IN SECTION -1 AND SECTION-2 

5.3.1 CONCLUSIONS BASED ON RESULTS REPORTED IN SECTION-1 
 Results based on Analyses on scores of Entry Behaviour Test 

 Results based on Analyses on scores of Pre-Test  

5.3.2: CONCLUSIONS BASED ON RESULTS REPORTED IN SECTION-2 
 Results based on Analyses on Post-Test scores  ( Total Scores in Science) 

 Results based on Analyses on Total  Gain  means in Science 

 Results based on Analyses on Gain  mean scores in Physics 

 Results based on Analyses on Gain  mean scores in Chemistry 

 Results based on Analyses on Gain  mean scores in Biology 

SECTION 4 
DISCUSSION OF THE RESULTS 

SECTION-1 
5.1:  ANALYSES OF THE SCORES OBTAINED ON THE ENTRY BEHAVIOUR TEST AND THE 

PRE –TEST 

5.1.1: ANALYSES ON SCORES OF ENTRY BEHAVIOUR TEST 
This part deals with the analysis of the scores obtained on Entry Behaviour test to establish the equivalence 
of level of entry behaviour status of the students in the two instructional modes prior to the experiment.  

 DESCRIPTIVE ANALYSES ON SCORES OF ENTRY BEHAVIOUR TEST 
The scores obtained on the Entry Behaviour test for Experimental and Control groups were subjected to the 
t-test. The t-ratio for the difference between the means of entry behaviour for Experimental and Control 
groups along with the group means and SD’s have been recorded in the Table no.5.1 below.  

Table-5.1: Table of Means, SD’s of the Experimental and Control groups 
 CBML 

(Experimental  group) 
CGL 

(Control group) 
HPI LPI HPI LPI 

 
HAS 

M  =67.82 
N  =11 
SD  =13.29 

M  =57.66 
N  =12 
SD  =13.5 

M  =66.17 
N  =12 
SD  =13.9 

M  =68.18 
N  =11 
SD  =8.66 

 
LAS 

M  =70.3 
N  =10 
SD  =8.4 

M  =68.46 
N  =13 
SD  =12.76 

M  =70.3 
N  =12 
SD  =13.26 

M  =68.82 
N  =11 
SD  =11.66 

 
 

Total 

           M=65.89 
           N=46 
           SD  = 12.31 

                  M=68.36 
                  N=46 
                  SD  =12.11 

                                     t- Value  = 0.98 

It may be observed from the table 5.1 that the details of the Entry Behaviour of Experimental group across 
Parental involvement and Academic stress have been given in first half of the table, later half gives Entry 
Behaviour scores of control group divided across Parental Involvement and academic stress level. The means 
and standard deviations have been presented for each sub-group. Their means have been depicted on the bar 
diagrams given below:  
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 BAR DIAGRAMS FOR SCORES OF ENTRY BEHAVIOUR TEST 

Fig-5.1F: Bar Graph Showing the Means of Two Selected Groups on Entry Behaviuor 

 
The overall means and standard deviations of the entire Experimental group as well as Control group have 
been presented at the bottom of the table. It follows the t-value of the difference between means of the 
Experimental and Control group. The calculated value of 't' has been found to be .98. The table value of 't' for 
df  90 is approximately 1.96 for .05 level of confidence and 2.56 for .01 level of confidence. As the 
calculated value does not exceed the table value even at .05 level of confidence, it may be inferred that the 
two means cannot be considered as different. The hypothesis stating that There is no significant 
difference in the means of two selected Groups on Entry Behaviour (EB) Scores was not rejected at the 
specified level. The observed difference between two means may be ascribed to chance factor alone. It 
establishes the equivalence of Entry Behaviour level of Experimental and Control groups. 

5.1.2: ANALYSES ON SCORES OF PRE -TEST  
 DESCRIPTIVE ANALYSES ON SCORES OF PRE-TEST 
It deals with Descriptive analyses on Pre-test scores. The means and SD’s of total pre-test scores have been 
given separately for Experimental and Control group across Parental Involvement and Academic Stress in 
the table given below:  

Table-5.2:  Table for Means and SDs’ for Total Pre-Test Scores. 
 CBML 

(Experimental  group) 
CGL 

(Control group) 
HPI LPI HPI LPI 

 
HAS 

M  =31.73 
N  =11 
SD  =6.66 

M  =29.92 
N  =12 
SD  =6.61 

M  =26.25 
N  =12 
SD  =6.39 

M  =27.54 
N  =11 
SD  =10.9 

 
LAS 

M  =34.8 
N  =10 
SD  =6.70 

M  =27 
N  =13 
SD  =6.82 

M  =30.5 
N  =12 
SD  =7.1 

M  =27.81 
N  =11 
SD  =9.17 

 
Total 

           M=30.59 
           N=46 
          SD = 44.91 

M= 27.50 
N=46 
SD =72.69 

t- Value  = 1.93 

The table presents means and SD's of Experimental and Control group across different levels of Parental 
Involvement and Academic Stress. These means have been depicted with the help of bar diagrams given 
below: 
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 BAR DIAGRAMS  FOR SCORES OF PRE-TEST 

Fig-5.2F: Bar Graph Showing the Means of Two Selected Groups on Total Pre-test Scores 

 
The values show a spectrum of variation in means and SD's. The overall mean of the Experimental and 
Control group have been given at the bottom of the table. The 't' ratio for the difference between means of 
the two groups was found to be 1.93.  The table value for the 't' ratio for 90 df at the .05 level of confidence 
is approximately 1.96 and at .01 level of confidence 2.58. The calculated value does not exceed the table 
value even at the .05 level of confidence. The hypothesis stating that There is no significant difference in 
means of two selected groups on scores of Total Pre-test Scores was not rejected at the specified level. It 
suggests that two means can not be considered different beyond the contribution of chance. The 
difference between them whatsoever observed may be contributed to the chance factor alone. For all 
practical purposes the two groups may be considered equal in respect of the pre-test performance.  

SECTION 2 
5.2a: ANALYSES ON SCORES OF POST–TEST (TOTAL SCORES IN SCIENCE)    
As the performance tests yielded the scores out of 50, 75 and 60 respectively for Physics, Chemistry and 
Biology. The total obtained scores were out of 185. In order to compare performance in different subjects, 
the subject scores were transferred on to the base of 100. 

 DESCRIPTIVE ANALYSES ON POST-TEST SCORES (TOTAL SCORES IN SCIENCE) 
The means and SD's of total Post-test scores separately of experimental and control group across Parental 
Involvement and Academic Stress have been presented in the table given below: 

Table-5.3:  Table for Means and SDs’ for Total Post-Test Scores 
 CBML 

(Experimental  group) 
CGL 

(Control group) 
HPI LPI HPI LPI 

 
HAS 

M  =76.4 
N  =11 
SD  =6.36 

M  =75.92 
N  =12 
SD  =7.73 

M  =49.67 
N  =12 
SD  =5.73 

M  =50.09 
N  =11 
SD  =14.57 

 
LAS 

M  =78.1 
N  =10 
SD  =8.28 

M  =75 
N  =13 
SD  =9.09 

M  =50.67 
N  =12 
SD  =6.27 

M  =45.18 
N  =11 
SD  =9.38 

 
Total 

M=77.20 
N=21 

M=75.44 
N=25 

M=50.17 
N=24 

M=47.64 
N=22 

 
Total 

           M=76.24 
           N=46 

M= 48.96 
N=46 
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The table 5.3.gives means and SD's of the post-test scores of the Experimental as well as Control group 
across Parental Involvement and Academic Stress. The overall means of the post-test scores of experimental 
and control group have been given at the bottom of the table. These values have been depicted on the bar 
diagrams also, given below: 

 BAR DIAGRAMS FOR POST-TEST SCORES (TOTAL SCORES IN SCIENCE) 

Fig-5.3F: Bar Graph Showing the Means of Two Selected Groups on Total Post-test Scores 

 
The spectrum of these values indicate that the performance of the control group converse around 50% with 
seemingly lesser variation of highly involved parental group as compared to the low Parental Involvement. 
The Post-test score performance has gone up to 75-78% with almost equal homogeneity of their score 
distribution. The overall mean of Post-test scores of the control group is approximately 49 and that of 
experimental group is about 76. 

5.2b: ANALYSES ON TOTAL GAIN SCORES AND ON GAIN SCORES IN PHYSICS, 
CHEMISTRY AND BIOLOGY 
In this part, the Total Gain Scores of Physics, Chemistry and Biology followed by the separate analysis of 
each one have been reported. The gains are defined as Post-test scores minus Pre-test scores. The gain scores 
have been analysed for its variance. 

5.2b.1: ANALYSES ON TOTAL GAIN SCORES IN SCIENCE 

 DESCRIPTIVE ANALYSES ON TOTAL GAIN SCORES IN SCIENCE 
The means, SD's of Experimental and Control groups across Parental Involvement and Academic Stress have 
been recorded in table no.5.4. 

Table-5.4: Table for Means and   SD’s of Total Gain scores in science. 
 CBML 

(Experimental  group) 
CGL 

(Control group) 
Total 

HPI LPI HPI LPI  
 

HAS 
M  =45 
N  =11 
SD  =6.29 

M  =46.17 
N  =12 
SD  =7.80 

M  =28.42 
N  =12 
SD  =5.07 

M  =25.73 
N  =11 
SD  =5.10 

M=36.37 
N=46 

 
LAS 

M  =43.20 
N  =10 
SD  =5.79 

M  =48 
N  =13 
SD  =6.92 

M  =24.92 
N  =12 
SD  =6.75 

M  =22.55 
N  =11 
SD  =5.50 

M=34.85 
N=46 
 

 
Total 

M=44.14 
N=21 

M=47.12 
N=25 

M=26.67 
N=24 

M=24.14 
N=22 

M=35.61 
N=92 

 
Total 

           M=45.76 
           N=46 

M= 25.46 
N=46 
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As it is shown in the table no.5.4, the details of the Total gain Scores for  Experimental Group and Control 
Group across PI (high &Low) and AS (high& Low)  levels have been given separately in two halves. The 
means and SD’s have also been presented for each sub-group. Their means have been depicted on the bar 
diagrams given below: 

 BAR DIAGRAMS FOR TOTAL GAIN SCORES IN SCIENCE 

Fig-5.4F: Bar Graph Showing the Means of Two Selected Groups on Total Gain Scores in Science 

 
The sample data as depicted in the table 5.4 and Bar diagram, showed variation in means on Total Gain 
scores in science .To study whether the difference in means was significant or not, 2x2x2 analysis of 
Variance was applied on Total Gain scores in science. 

 2x2x2 Analyses of Variance on Total Gain Scores in Science in relation to Instructional Strategies, 
Parental Involvement and Academic Stress. 

This analysis was done to test following hypothesis 
Ho.1:  There is no significant difference in the achievement (total gain mean scores in Science) of IX 

graders when taught by Computer Based Mastery Learning  as against Conventional Group 
Learning. 

Ho.2:  There is no significant difference in the achievement (total gain mean scores in Science) of IX 
graders due to high Parental involvement and low Parental involvement. 

Ho.3:  There is no significant difference in the achievement (total gain mean scores in   Science) of IX 
graders due to high Academic stress and low Academic stress. 

Ho.4:  There is no significant interaction between Instructional Strategies and Parental involvement in 
respect of the gain mean scores in Science (total gain mean scores) of IX graders. 

Ho.5:  There is no significant interaction between Instructional Strategies and Academic stress in respect of 
gain mean scores in  Science( total gain mean scores) of IX graders. 

Ho.6:  There is no significant interaction between Academic stress and Parental involvement in respect of 
gain mean scores in Science (total gain mean scores) of IX graders. 

Ho.7:  There is no significant interaction among Instructional Strategies, Academic stress and Parental 
involvement in respect of the mean gains in Science (total gain mean scores) of IX graders. 

The sum of squares and F-ratios for main effects, interaction effects of instructional strategies, Parental 
Involvement and Academic Stress have been recorded in the following   table no. 5.5.   
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Table-5.5: Summary of Analysis of Variance for the Total Gain  Scores in Science. 
Source of Variation SS df MSS F-Value 

Main Effects; 
A: Instructional Strategies; CBML vs CGL 

9482.13 1 9482.13 6.64* 

B:Parental Involvement; High and Low 54.48 1 54.48 0.0382 
C:Academic Stress; High and Low 53.26 1 53.26 0.373 

Two Order Interactions: A x B 
Instructional Strategies x Parental Involvement 

120.17 1 120.17 0.08 

A x C Instructional Strategies x Academic Stress 76.69 1 76.69 0.05 
B x C Parental Involvement x Academic Stress 56.28 1 56.28 0.039 

Three Order Interaction: (A x B x C ) 3.88 1 3.88 0.003 
Within Group (Error) 119911.11 84 1427.51  

Total 129758 91   
**Significant at 0.01 Level 
*Significant at 0.05 Level 
It may be observed from the table no. 5.5 that the F-ratio for the main effect of  instructional strategies was 
6.64 which has been found significant at the .01 level of confidence. It indicates that the null hypothesis for 
equality of the means i.e., Ho.1:There is no significant difference in the achievement ( total gain mean 
scores in Science)of IX  graders when taught by Computer Based Mastery Learning  as against 
Conventional Group Learning, was rejected at the .01 level of confidence. The mean gains through the two 
strategies were found different. The observations of their respective means (table 5.4) indicates that the 
mean gain (Total Scores in science) through computer based mastery learning (M=45.76) was more 
than the mean gain through conventional group learning (M=25.46).  
It may be observed from the table 5.5 that F-ratio for the difference in mean gains of the two Parental 
Involvement groups was 0.0382 which is less than the table value of F at the .05 level of confidence. Hence 
the null hypothesis; Ho.2; There is no significant difference in the achievement (total gain mean scores in 
Science) of IX graders due to high Parental involvement and low Parental involvement, could not be 
rejected even at the .05 level of confidence. It suggests that the gain means (Total Scores in science)  of the 
two parental involvement groups may not be treated as different beyond the contribution of chance 
factor and the observed mean difference may be ascribed to chance factor alone. 
It may be observed from table 5.5 that the F-ratio for the difference in mean gains of the two Academic 
Stress groups was 0.0373 which is less than the table value of F at the .05 level of confidence. Hence the null 
hypothesis; Ho.3: There is no significant difference in the achievement (total gain mean scores in 
Science) of IX    graders due to high Academic stress and low Academic stress, could not be rejected even 
at the  .05 level of confidence.  It suggests that the gain means(Total Scores in science)  of the two groups 
due to academic stress (High &Low) may not be treated as different beyond the contribution of chance 
factor and the observed mean difference may be ascribed to the chance factor alone. 
It may be observed from the table 5.5 that F-ratio for the interaction effect between instructional strategies 
and Parental Involvement in mean gains of the groups was 0.08 which is less than the table value of F even 
at the .05 level of confidence. Hence, the null hypothesis; Ho.4: There is no significant interaction between 
Instructional Strategies and Parental involvement in respect of the gain mean scores in Science (total gain 
mean scores) of IX graders, could not be rejected even at the .05 level of confidence. It suggests that the 
mean gains (Total Scores in science) of the groups of IX graders due to interaction between 
Instructional Strategies and Parental Involvement (High &Low) were not different. The two variables 
may be treated as independent of each other. 
It may further be observed from the table 5.5 that the F-ratio for the interaction between instructional 
strategies and academic stress in respect of mean gain was 0.05 which is less than the table value of F at the 
.05 level of confidence. Hence the null hypothesis; Ho.5: There is no significant interaction between 
Instructional Strategies and Academic stress in respect of gain mean scores in Science (total gain mean 
scores) of  IX graders, could not be rejected even at the .05 level of confidence.  



 

 

 Computer Based Mastery Learning Vs Traditional Learning: An Empirical Study 

141 

It suggests that the mean gains (Total Scores in science) of the groups of IX graders due to interaction 
between Instructional Strategies (CBML&CGL) and Academic Stress (High &Low)   were not found 
to be different. The two variables may be treated as independent of each other. 

It can be observed from the table 5.5 that the F-ratio for the interaction between Parental Involvement and 
Academic Stress was 0.039 which is less than the table value of F at the .05 level of confidence. Hence the 
null hypothesis of no interaction; Ho.6: There is no significant interaction between Academic stress and 
Parental involvement in respect of gain mean scores in Science (total gain mean scores) of IX graders, 
could not be rejected even at the .05 level of confidence. It suggests that the two variables Parental 
Involvement (High &Low) and Academic Stress (High & Low) do not interact to yield different gain 
means (Total Scores in science) and must be acting as independent of each other. 

It may be observed from the table 5.5 that the F-ratio for interaction among Instructional Strategies, Parental 
Involvement and Academic Stress in respect of mean gains was found 0.003 which is less than the table 
value of F at the .05 level of confidence. Hence the null hypothesis; Ho.7: There is no significant 
interaction among Instructional Strategies, Academic stress and Parental involvement in respect of the 
mean gains in Science (total gain mean scores) of IX graders, could not be rejected even at the .05 level of 
confidence. It suggests that the three variables Viz. Instructional Strategies (CBML&CGL), Parental 
Involvement (High &Low) and Academic Stress(High &Low) do not interact to yield different gain 
means (Total Scores). The three variables act independent of each other.  

5.2b.2  ANALYSES ON GAIN SCORES IN PHYSICS: 

 DESCRIPTIVE ANALYSES ON GAIN SCORES IN PHYSICS 
The means, SD's of Experimental and Control groups across Parental Involvement and Academic Stress have 
been recorded in table no.5.6. 

Table-5.6: Table for Means and   SD’s of Physics Gain scores 
 CBML 

(Experimental  group) 

CGL 

(Control group) 

Total 

HPI LPI HPI LPI  

 

HAS 

M  =39.27 

N  =11 

SD  =8.31 

M  =41.33 

N  =12 

SD  =9.12 

M  =28.67 

N  =12 

SD  =5.07 

M  =28.73 

N  =11 

SD  =8.21 

M=34.52 

N=46 

 

LAS 

M  =39.2 

N  =10 

SD  =13.44 

M  =47.69 

N  =13 

SD  =12.54 

M  =26.83 

N  =12 

SD  =9.89 

M  =24 

N  =11 

SD  =7.04 

M=34.74 

N=46 

 

 

Total 

M=39.24 

N=21 

M=44.64 

N=25 

M=27.75 

N=24 

M=26.37 

N=22 

M=34.63 

N=92 

 

Total 

           M=42.17 

           N= 46                                               

M= 27.09 

N=46 

 

As it is shown in the table  no.5.6 , the  details of the Physics Gain scores for  Experimental Group and 
Control Group across PI (high& Low) and AS (high & Low)  levels have been given separately in two 
halves. The means and SD’s have also been presented for each sub-group. Their means have been depicted 
on the bar diagrams given below: 
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 BAR DIAGRAMS FOR GAIN SCORES IN PHYSICS        

Fig-5.5F: Bar Graph Showing the Means of Two Selected Groups on Gain Scores in Physics 

 
The sample data as depicted in the table 5.6 and Bar diagram, showed variation in means on Physics Gain 
scores. To study whether the difference in means was significant or not, 2x2x2 analysis of Variance was 
applied on Physics Gain scores. 

 2X2X2 ANALYSES OF VARIANCE ON GAIN SCORES IN PHYSICS IN RELATION TO  
INSTRUCTIONAL STRATEGIES, PARENTAL INVOLVEMENT AND ACADEMIC STRESS 

A similar 2x2x2 ANOVA was employed to analyse Gain Scores in Physics. 

This analysis was done to test the following hypotheses 
Ho.8:  There is no difference in gain means in Physics of IX graders when taught by Computer Based 

Mastery Learning as against Conventional Group Learning. 

Ho.9:  There is no difference between mean gain scores in Physics of IX graders with high Parental 
involvement and low Parental involvement. 

 Ho.10: There is no significant difference in the gain means in Physics of IX   graders of high Academic 
stress and low Academic stress. 

Ho.11: There is no interaction between Instructional Strategies and Parental involvement in respect of mean 
gains in Physics of IX graders. 

Ho.12: There is no interaction between Instructional Strategies and Academic stress in respect of mean gain 
scores in Physics of IX graders. 

Ho.13: There is no significant interaction between Academic stress and Parental involvement in respect of 
mean gains in Physics of IX graders. 

Ho.14: There is no interaction among Instructional Strategies, Academic stress and Parental involvement in 
respect of mean gain scores in Physics of IX graders. 

The sum of squares and F-ratios for main effects, interaction effects of instructional strategy, Parental 
Involvement and Academic Stress have been recorded in the following   table no. 5.7.   
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Table-5.7:  Summary of Analysis of Variance for the Gain Scores of Physics. 
Source of Variation SS df MSS F-Value 

Main Effects; 
A: Instructional Strategies; CBML vs CGL 

5234.5 1 5234.5 60.7** 

B: Parental Involvement 203.3 1 203.3 2.36 
C:Academic Stress 1.1 1 1.1 0.01 

Two Order Interactions: A x B 
Instructional Strategies x Parental Involvement 

152.9 1 152.9 1.77 

Two Order Interactions: A x C 
Instructional Strategies x Academic Stress 

271.6 1 271.6 3.15 

Two Order Interactions: B x C 
Parental Involvement x Academic Stress 

45 1 45 0.52 

Three Order Interaction: 
(A x B x C ) 

77.7 1 77.7 0.90 

Within Group (Error) 
 

7245.9 84 86.26  

Total 13232 91   

**Significant at 0.01 Level 

*Significant at 0.05 Level 

It may be observed from the table no. 5.7 that the F-ratio for instructional strategies was 60.7 has been found 
highly significant at the .01 level of confidence. It indicates that the null hypothesis for equality of the means 
i.e., Ho.8: There is no difference in gain means in  Physics of IX graders when taught by Computer Based 
Mastery Learning  as against Conventional Group Learning, was rejected at the .01 level of confidence. 
The mean gains through the two strategies were found different. The observation of their respective means 
(table 5.6) indicates that the mean gain in Physics through computer based mastery learning (M= 42) 
was more than the mean gain through conventional group learning (M= 27).  

It may be observed from the table 5.7 that F-ratio for the difference in mean gains of the two Parental 
Involvement groups was 2.36 which is less than the table value of F at the .05 level of confidence. Hence the 
null hypothesis; Ho.9: There is no difference between mean gain scores in Physics of IX graders with high 
Parental involvement and low Parental involvement, could not be rejected even at .05 level of confidence. 
It suggests that the gain means in Physics of the two Parental involvement groups (High & Low) may 
not be treated as different beyond the contribution of chance factors and the observed mean difference 
may be ascribed to chance factor alone. 

It may be observed from the table 5.7 that the F-ratio for the difference in mean gains in Physics of the two 
Academic Stress groups (High & Low) was 0.01 which is less than the table value of F at the .05 level of 
confidence. Hence, the null hypothesis; Ho.10: There is no significant difference in the gain means in 
Physics of IX graders of high Academic stress and low Academic stress, could not be rejected even at the 
.05 level of confidence.  It suggests, that the gain means in Physics of the two Academic Stress groups 
(High & Low) may not be treated as different beyond the contribution of chance factor and the 
observed mean difference may be ascribed to the chance factor alone. 

It may be observed from the table 5.7 that the F-ratio for the interaction between Instructional Strategies and 
Parental Involvement in respect of mean gains in Physics was 1.77 which is less than the table value of F 
even at the  .05 level of confidence. Hence the null hypothesis; Ho.11: There is no interaction between 
Instructional Strategies and Parental involvement in respect of mean gains in  Physics of IX graders, 
could not be rejected even at the .05 level of confidence. It suggests that the two variables Instructional 
Strategies and Parental involvement do not interact to yield different gain means in Physics and the 
two act as independent of each other. 
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It may be observed from the table 5.7 that the F-ratio for the interaction between Instructional Strategies and 
Academic Stress was 3.15 which is less than the table value of F at the .05 level of confidence. Hence the 
null hypothesis; Ho.12: There is no interaction between Instructional Strategies and Academic stress in 
respect of mean gain scores in Physics of IX graders, could not be rejected even at the .05 level of 
confidence. It suggests that the two variables Instructional Strategies and Academic Stress do not 
interact to yield different gain means in Physics and the two act as independent of each other. 

It can be observed from the table 5.7 that the F-ratio for the interaction between Parental Involvement and 
Academic Stress was 0.52 which is less than the table value of F at the .05 level of confidence. Hence the 
null hypothesis of no interaction, i.e., Ho.13: There is no significant interaction between  Academic stress 
and Parental involvement in respect of mean gains in  Physics of IX grader, could not be rejected even at 
the .05 level of confidence. It suggests that the two variables Parental Involvement (High & Low)  and 
Academic Stress (High & Low)    do not interact to yield differences in gain means in Physics and they 
act independent of each other. 

It may be observed from the table 5.7 that the F-ratio for the three order interaction among Instructional 
Strategies, Parental Involvement and Academic Stress in respect of mean gains in Physics was 0.90 which is 
less than the table value of F at the .05 level of confidence. Hence the null hypothesis Ho.14: There is no 
interaction among, Instructional Strategies , Academic stress sand Parental involvement    in respect of 
mean gain scores in Physics of IX grader, could not be rejected even at the .05 level of confidence. It 
suggests that the three variables Instructional Strategies( CBML & CGL), Parental Involvement (High 
& Low)  and Academic Stress(High & Low)  do not interact to yield different gain means in Physics. 
The three variables act independent of each other.  

5.2b.3: ANALYSES ON GAIN SCORES IN CHEMISTRY 

 DESCRIPTIVE ANALYSES ON GAIN SCORES IN CHEMISTRY 
The means, SD's of Experimental and Control groups across Parental Involvement and Academic Stress have 
been recorded in table no.5.8. 

Table-5.8: Table for Means and   SD’s Of Chemistry Gain scores. 
 CBML 

(Experimental  group) 

CGL 

(Control group) 

HPI LPI HPI LPI 

HAS M  =43.73 

N  =11 

SD  =8.84 

M  =46.58 

N  =12 

SD  =10.6 

M  =28.58 

N  =12 

SD  =8.58 

M  =24.09 

N  =11 

SD  =7.82 

LAS M  =41.6 

N  =10 

SD  =8.76 

M  =46.38 

N  =13 

SD  =9.44 

M  =22.83 

N  =12 

SD  =7.02 

M  =23.27 

N  =11 

SD  =7.32 

Total M=42.72 

N=21 

M=46.48 

N=25 

M=25.71 

N=24 

M=23.68 

N=22 

Total                       M=44.76 

                      N=46 

                      M= 24.74 

                      N=46 

As it is shown in the table no. 5.8 , the  details of the Chemistry Gain scores for  Experimental Group and 
Control Group across PI (high & low) and AS (high & low)  levels have been given separately in two halves. 
The means and SD’s have also been presented for each sub-group. Their means have been depicted on the 
bar diagrams given below: 
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 BAR DIAGRAMS FOR GAIN SCORES IN CHEMISTRY    

Fig-5.6F: Bar Graph Showing the Means of Two Selected Groups on Gain Scores in Chemistry 

 
The sample data as depicted in the table 5.8 and Bar diagram, showed variation in means on Chemistry Gain 
scores. To study whether the difference in means was significant or not, 2x2x2 analysis of Variance was 
applied on Chemistry Gain scores. 

 2X2X2 ANALYSES OF VARIANCE ON GAIN SCORES IN CHEMISTRY IN RELATION TO 
INSTRUCTIONAL STRATEGIES, PARENTAL INVOLVEMENT AND ACADEMIC STRESS. 

A similar 2x2x2 ANOVA was employed to analyse Gain Scores in Chemistry. 

This analysis has been done to test the following hypotheses 
Ho.15:  There is no difference in the mean gain scores in Chemistry of IX graders when taught by 

Computer Based Mastery Learning and Conventional Group  Learning. 

Ho.16: There is no difference in the mean gain scores in Chemistry of IX graders with high and low 
Parental involvement. 

Ho.17: There is no difference in the mean gain scores in Chemistry of IX graders with high and low 
Academic stress. 

Ho.18: There is no interaction between Instructional Strategies and Parental involvement in respect of 
mean gain scores in Chemistry of IX graders. 

Ho.19: There is no interaction between Instructional Strategies and Academic stress in respect of mean 
gain scores in Chemistry of IX graders. 

Ho.20: There is no interaction between Academic stress and Parental involvement in respect of mean gain 
scores in Chemistry of IX graders. 

Ho.21: There is no significant interaction among Instructional Strategies, Academic stress and Parental 
involvement in respect of mean gain scores in Chemistry of IX graders. 

The sum of squares and F-ratios for main effects, interaction effects of instructional strategy, Parental 
Involvement and Academic Stress have been recorded in the following   table no. 5.9.   
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Table -5.9: Summary of Analysis of Variance for the Gain Scores Chemistry. 
Source of Variation SS df MSS F-Value 

Main Effect 
A: Instructional Strategies; CBML vs. CGL 

9220.01 1 9220.01 28.6** 

B: Parental Involvement 107.712 1 107.712 0.33 
C:Academic Stress 106.532 1 106.532 0.33 

Two Order Interactions: A x B 
Instructional Strategies x Parental 

Involvement 

101.271 1 101.271 0.31 

AxC Instructional Strategies x Academic 
Stress 

35.316 1 35.316 0.11 

B x C Parental Involvement x Academic 
Stress 

117.349 1 117.349 0.36 

Three Order Interaction: (A x B x C ) 99966.758 1 99966.758 309.90** 
Within Group (Error) 27096.242 84 322.574  

Total 136751.19 91   

**Significant at 0.01 Level 

*Significant at 0.05 Level 

It may be observed from the table no. 5.9 that the F-ratio for the difference between mean gains in Chemistry 
due to instructional strategies (Computer Based Mastery Learning and Conventional Group Learning) has 
been found 28.6 which is significant at the .01 level of confidence. It indicates that the null hypothesis for 
equality of the means Ho.15: There is no difference in the mean gain scores in Chemistry of IX graders 
when taught by Computer Based Mastery Learning  and Conventional Group  Learning, was rejected at 
the .01 level of confidence. The mean gains in Chemistry through the two strategies were found different. 
The observation of their respective means (table 5.8) may be observed that the mean gain in Chemistry 
through computer based mastery learning (M=44.76) was more than the mean gain through 
conventional group learning (M=24.74).  
It may be observed from the table 5.9 that F-ratio for the difference in mean gains of the two Parental 
Involvement groups (High & Low) was 0.33 which is less than the table value of F at the .05 level of 
confidence. Hence the null hypothesis; Ho.16: There is no difference in the mean gain scores in Chemistry 
of IX graders with high and low Parental involvement, could not be rejected even at the .05 level of 
confidence. It suggests that the gain means in Chemistry of the two Parental Involvement groups (High 
& Low) may not be treated as different beyond the contribution of chance factors and the observed 
mean difference may be ascribed to chance factor alone. 
It may be observed that the table 5.9 that the F-ratio for the difference in mean gains in Chemistry of the two 
Academic Stress groups (High & Low) was 0.33 which is less than the table value of F at the .05 level of 
confidence. Hence the null hypothesis; Ho.17: There is no difference in the mean gain scores in Chemistry  
of IX graders with high and low Academic stress, could not be rejected even at the .05 level of confidence.  
It suggests that the gain means in Chemistry of the two groups (High and Low Academic Stress) may 
not be treated as different beyond the contribution of chance factor and the observed mean difference 
may be ascribed to the chance factor alone. 
It may be observed from the table 5.9 that F-ratio for the interaction effect between Instructional Strategies 
and Parental Involvement in mean gains in Chemistry of the groups was 0.31 which is less than the table 
value of F even at the .05 level of confidence. Hence the null hypothesis; Ho.18: There is no interaction 
between Instructional Strategies and Parental involvement in respect of mean  gain scores in Chemistry 
of IX graders, could not be rejected even at .05 level of confidence. It suggests that the two variables 
Instructional Strategies and Parental Involvement (High & Low) do not interact to yield difference in 
gain means in Chemistry and the two variables act independent of each other. 
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It may be observed from the table 5.9 that the F-ratio for the interaction between Instructional Strategy and 
Academic Stress was 0.11 which is less than the table value of F at the .05 level of confidence. Hence the 
null hypothesis; Ho.19:There is no interaction between Instructional Strategies and Academic stress in 
respect of mean gain scores in Chemistry of IX graders, could not be rejected even at the  .05 level of 
confidence. It suggests that the two variables Instructional Strategies (CBML & CGL) and Academic 
Stress (High & Low) do not interact to yield difference in gain means in Chemistry and the two 
variables act independent of each other. 
It can be observed from the table 5.9 that the F-ratio for the interaction between Parental Involvement and 
Academic Stress was 0.36 which is less than the table value of F at the .05 level of confidence. Hence the 
null hypothesis of no interaction; Ho.20: There is no interaction between Academic stress and Parental 
involvement in respect of mean gain scores in Chemistry of IX graders, could not be rejected even at the 
.05 level of confidence. It suggests that the two variables Parental Involvement (High & Low) and 
Academic Stress (High & Low) do not interact to yield difference in gain means in Chemistry and may 
be taken as independent of each other. 

It may be observed from the table 5.9 that the F-ratio for the three order interaction among Instructional 
Strategies, Parental Involvement and Academic Stress in respect of mean gains was found to be significant at 
the .01 level of confidence. Hence the null hypothesis; Ho.21: There is no significant interaction among 
Instructional Strategies , Academic stress and Parental involvement in respect of mean gain scores in  
Chemistry of IX  grader, was rejected at the .01 level of confidence. It suggests that the three variables 
Instructional Strategies (CBML&CGL), Parental Involvement (High & Low) and Academic Stress 
(High & Low) interact with each other to yield differences in gain means in Chemistry for different 
combination groups. The extent of their interaction has further been examined with the help of the t-ratios 
for the difference between different combination pairs of corresponding means. The means and the 
corresponding t-ratios have been calculated to test the following sub- hypotheses and have been given in 
table 5.10 below: 

Ho.21.1 For High Parental Involvement and High Academic Stress, mean  gain scores in Chemistry through 
Computer based Mastery Learning and Conventional Group Learning are not different. 

Ho21.2  For High Parental Involvement and Low Academic Stress, mean gain scores in Chemistry through 
Computer based Mastery Learning and Conventional Group Learning are not different . 

Ho21.3   For Low Parental Involvement and High Academic Stress, achievement gain mean scores in 
Chemistry through Computer based Mastery Learning and Conventional Learning Groups are not 
different. 

Ho21.4  For Low Parental Involvement and Low Academic Stress, achievement gain mean scores in 
Chemistry through Computer based Mastery Learning and through Conventional Group Learning 
are not different. 

Ho21.5  For Computer based Mastery Learning group with High Parental Involvement gain mean scores in 
Chemistry  for High Stress group are not different from Low Stress group studying through 
Computer based Mastery  Learning. 

Ho21.6  For High Parental Involvement, mean gain scores in Chemistry through conventional Group 
Learning having High Academic Stress are not different from those with conventional Group 
having Low Academic Stress. 

Ho21.7  Within computer based mastery learning students with low parental involvement, the achievement 
gain means in Chemistry are not different for high academic stress & low academic stress. 

Ho21.8  For Conventional Group Learning and Low Parental Involvement, High Academic Stress and Low 
Academic Stress groups are equal on achievement gain mean scores in Chemistry. 

Ho21.9  Within computer based mastery learning and High Stress students, gain mean scores in Chemistry 
for High Parental Involvement are not different from those in Low Parental Involvement group. 
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Ho21.10  Within computer based mastery learning students with low academic stress the achievement gain 
means in Chemistry are not different for high Parental Involvement & low Parental Involvement. 

Ho21.11  Within Conventional group learning and High Stress group gain mean scores in Chemistry  for 
High Parental Involvement are not different from that of  Low Parental Involvement. 

Ho21.12  Within Conventional Group Learning students with low academic stress the achievement gain 
means in Chemistry are not different for high & low Parental Involvement group. 

Table-5.10: t–ratios for difference between Means of Different combination pairs of Two Treatment 
Groups for Achievement Gain Mean Scores in Chemistry 

 
 With HPI and HAS 
CBML Vs CGL 
It may be observed from the table 5.10 above that t-values for the difference between High Parental 
Involvement and High Academic Stress Group taught with Computer Based Mastery Learning and High 
Parental Involvement and High Academic Stress group taught with Conventional Group Learning was  found 
to be  significant  at the .05 level of confidence. The difference in gain means was considered beyond the 
contribution of chance. Hence, the null hypothesis; Ho.21.1:For High Parental Involvement and High 
Academic Stress, mean  gain scores in Chemistry through Computer based Mastery Learning and 
Conventional Group Learning are not different, was rejected at the 0.05 level of confidence. Hence the 
mean of both the groups may be taken as different. The observation of their mean indicates that students 
with High Parental Involvement and High Academic Stress attained higher gain means in chemistry 
through CBML (M = 43.73)   than through CGL (M = 28.58).  

  With HPI and LAS 
CBML Vs CGL 
It may be observed from the table 5.10 that t-value for the difference in gain mean scores for High Parental 
Involvement and Low Academic Stress Group taught with Computer based Mastery Learning  and High 
Parental Involvement and Low Academic Stress Group taught with Conventional Group Learning  was 
found to be significant  at the .05 level of confidence. The means of both the groups were different.. Hence, 
the null hypothesis; Ho.21.2: For High Parental Involvement and Low Academic Stress, mean  gain scores 
in Chemistry through Computer based Mastery Learning and Conventional learning groups are not 
different, was rejected in favour of a finding that students with High Parental Involvement and Low 
Academic Stress attained higher gain means ( M = 41.6 ) through Computer based Mastery Learning 
than those with High Parental Involvement and  Low Academic Stress studying through Conventional 
group learning ( M = 22.83). 
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  With LPI and HAS 
CBML Vs CGL 
It may be observed from the table that t-ratio for the difference between Low Parental Involvement and High 
Academic Stress Group, taught with Computer based Mastery Learning and Low Parental Involvement and 
High Academic Stress Group taught with Conventional Group Learning was found to be significant at the 
.01 level of confidence. Hence the means of both the groups were different. Hence, the null hypothesis; 
Ho.21.3:For Low Parental Involvement and High Academic Stress, achievement gain mean scores in 
Chemistry through Computer based Mastery Learning and Conventional Learning groups are not 
different, was rejected at 0.01 level of confidence. It leads to conclude that students with Low Parental 
Involvement and High Academic Stress achieved higher gain means (M=46.58) through Computer 
based Mastery Learning   than those with Low Parental Involvement and High Academic Stress who 
were studying through Conventional Group Learning ( M = 24.09). 

  With LPI and LAS 
CBML Vs CGL 
It may be observed from the table that t- ratio for the difference between Low Parental Involvement and Low 
Academic Stress Group, taught with Computer based Mastery Learning and Low Parental Involvement and 
Low Academic Stress Group taught with Conventional Group Learning was found to be significant  at the 
.01 level of confidence. The difference in gain means was considered beyond the contribution of chance. 
Hence, the null hypothesis; Ho.21.4: For Low Parental Involvement and  Low Academic Stress, 
achievement gain mean scores in Chemistry through Computer based Mastery Learning and through 
Conventional group Learning are not different, was rejected at 0.01 level of confidence. The observation of 
their gain means  leads to conclude that students with Low Parental Involvement and Low Academic 
Stress achieved higher gain means (M = 46.38) through Computer based Mastery Learning than those 
with  Low Parental Involvement and Low Academic Stress who were studying through Conventional 
Group Learning (M = 23.27). 

 With CBML / HPI  
HAS Vs LAS  
It may be observed from the table 5.10 that the t-value for the difference between High Parental Involvement 
and High Academic Stress Group ,  taught with Computer based Mastery  Learning  and the other group with 
High Parental Involvement and  Low Academic Stress  taught with Computer based Mastery  Learning   was 
not found to be significant even at the .05 level of confidence, suggesting that the  two gain means were not 
different. Hence, the null hypothesis; Ho.21.5: For Computer based Mastery  Learning  group with High 
Parental Involvement gain mean scores  in Chemistry  for High Stress group are not different from Low 
Stress group studying through Computer based Mastery  Learning, was not rejected even at 0.05 level of 
confidence. Hence the mean of both the groups may not be taken as different. It leads to conclude that 
students of Computer based Mastery  Learning  group with High Parental Involvement and with High 
Academic Stress achieved equal gain means in Chemistry as those with High Parental Involvement 
and  Low Academic Stress  studying through Computer based Mastery  Learning.  

 With CGL / HPI  
HAS Vs LAS 
It may be observed from the table that t-value for the difference between High Academic Stress Group taught 
with Conventional Group Learning having High Parental Involvement and Low Academic Stress Group 
taught with Conventional Group Learning   having High Parental Involvement was not found to be  
significant even at the .05 level of significance. The observed difference in gain means was considered to be 
contribution of chance factor only. Hence, the null hypothesis; Ho.21.6: For High Parental Involvement, 
mean gain scores in Chemistry through conventional Group Learning having High Academic Stress are 
not different from those with conventional Group having Low Academic Stress, was not rejected at the  
0.05 level of confidence. The mean of both the groups may not be taken as different.  It may be concluded 
that Conventional Group Learning   students with High Parental Involvement having High Academic 
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Stress attained equal gain means in Chemistry as those of Conventional Group Learning group having 
High Parental Involvement and Low Academic Stress.  

  With CBML / LPI 
HAS Vs LAS  
It may be observed from the table 5.10 that the t-value for the difference between High Academic Stress 
Group taught with Computer Based Mastery Learning  having Low Parental Involvement and Low 
Academic Stress Group taught with Computer Based Mastery Learning having Low Parental Involvement 
was not found to be significant  even at the .05 level of confidence. This indicates that both these groups are 
not different on their gain means in Chemistry. The Ho.21.7 stating Within computer based mastery 
learning students with low parental involvement, the achievement gain means in Chemistry are not 
different for high academic stress & low academic stress, was not rejected in favour of the finding that 
Computer based mastery learning group with Low Parental Involvement and High Academic Stress 
achieved equal gain means in Chemistry as Computer based mastery learning group with Low 
Parental Involvement and low Academic Stress group.  

 With CGL / LPI  
HAS Vs LAS  
It may be observed from the table 5.10 that t-value for the difference between Low Parental Involvement 
Group taught with Conventional Group Learning having high academic stress and Low Parental Involvement 
Group taught with Conventional Group Learning having low academic stress was not found to be significant 
even at the .05 level of confidence.  The gain means of both the groups were not found different. Hence, the 
null hypothesis; Ho.21.8: For Conventional Group Learning and Low Parental Involvement, High 
Academic Stress and Low Academic Stress groups are equal on achievement gain mean scores in 
Chemistry, was not rejected in favour of the finding that Conventional Group Learning students with 
Low Parental Involvement and High Academic Stress are not different on their achievement gain 
means in Chemistry from their counterparts of Conventional Group Learning and Low Parental 
Involvement with Low Academic Stress.  

 CBML/ /HAS  
HPI Vs LPI 
It may be observed from the table 5.10 that the t-value for the difference between High Parental Involvement 
group with High Academic Stress taught with Computer Based Mastery Learning and the Low Parental 
Involvement group with High Academic Stress taught with Computer Based Mastery Learning was not 
found to be significant even at the .05 level of confidence, suggesting that the two means were not different. 
The difference in gain means was considered to be contribution of chance. Hence, the null hypothesis; 
Ho.21.9: Within  computer based mastery learning and High Stress group, gain mean scores  in 
Chemistry  for High Parental Involvement are not different from those in Low Parental Involvement 
group ,was not rejected even at 0.05 level of confidence. It leads to conclude that students within 
Computer Based Mastery Learning group with High Academic Stress; High Parental involvement 
group achieved equal gain means as those with Low Parental Involvement.  

  With CBML / LAS 
HPI Vs LPI  
It may be observed from the table 5.10 that the t-value for the difference between Computer Based Mastery 
Learning group having High Parental Involvement and Low Academic Stress and Computer Based Mastery 
Learning group having Low Parental Involvement and Low Academic Stress was not found to be significant  
even at the .05 level of confidence. This indicates that both these groups are not different on their gain means 
in Chemistry. The Ho.21.10 stating ‘Within computer based mastery learning students with low academic 
stress the achievement gain means in Chemistry are not different for high Parental Involvement & low 
Parental Involvement’  was not rejected even at 0.05 level of confidence. It leads to conclude that within 
Computer Based Mastery Learning group and Low Academic Stress, students with High Parental 
Involvement achieved equal gain means in Chemistry as those within similar group having low 
parental involvement. 
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  With CGL/HAS 
HPI/LPI 
It may be observed from the table 5.10 that the t-value for the difference between High Parental Involvement 
and High Academic Stress Group taught with conventional group learning and the other Low Parental 
Involvement and High Academic Stress Group taught with conventional group learning was not found to be 
significant even at the .05 level of confidence, suggesting that the two means were not different. The 
difference in gain means was considered to be contribution of chance. Hence, the null hypothesis; Ho.21.11: 
Within  Conventional group learning  and High Stress group,  gain mean scores  in Chemistry  for High 
Parental Involvement group are not different from that of Low Parental Involvement ,was not rejected 
even at 0.05 level of confidence. It leads to conclude that students of Conventional learning group with 
High Parental Involvement and with High Academic Stress achieved equal gain means as those with 
Low Parental Involvement and  High Academic Stress  studying through conventional group learning. 

  With CGL/LAS 
HPI/LPI 
It may be observed from the table 5.10 that the t-value for the difference between High Parental Involvement 
group with Low Academic Stress taught with Conventional Group Learning and Low Parental Involvement 
group with Low Academic Stress taught with Conventional Group Learning was not found to be   significant  
even at the .05 level of confidence. This indicates that both these groups are not different on their gain means 
in Chemistry. The Ho.21.12: stating “Within Conventional Group Learning students with low academic 
stress the achievement gain means in Chemistry are not different for high & low Parental Involvement 
groups.” was not rejected. It leads to conclude that within conventional group learning with Low 
Academic Stress ; students with High Parental Involvement and those in Low Parental Involvement 
group achieved equal gain means in Chemistry.  

FOR SOME ODD COMBINATION GROUPS 
Although the hypotheses relevant to the present investigation have been tested and conclusions were 
drawn.However it may be observed from the table 5.10 that t-ratios for the difference in gain mean scores in 
Chemistry were found to be significant at the .01 level of confidence for the following odd groups: 

 CBML/LPI/HAS group achieved higher gain means than CGL/HPI/LAS group  

 CBML/LPI/HAS group achieved higher gain means than CGL/LPI/LAS group 

 CBML/LPI/LAS group achieved higher gain means than CGL/HPI/HAS group 

 CBML/LPI/LAS group achieved higher gain means than CGL/LPI/HAS group 

The table 5.10 also shows that some of the t-ratios for difference in gain means in Chemistry were found to 
be significant at the .05 level of confidence for the following odd groups: 

 CBML/HPI/HAS  group achieved higher gain means in chemistry than CGL/HPI/LAS group 

 CBML/HPI/HAS  group achieved higher gain means in chemistry than CGL/LPI/HAS group 

 CBML/HPI/LAS  group achieved higher gain means in chemistry than CGL/LPI/HAS group 

 CBML/HPI/LAS  group achieved higher gain means in chemistry than CGL/LPI/LAS group 

 CBML/LPI/HAS group achieved higher gain means in chemistry than CGL/HPI/HAS group                                                           

 CBML/HPI/HAS group achieved higher gain means in chemistry than CGL/LPI/LAS group 

However t-ratios for the difference in mean gain scores in Chemistry were not found to be significant for the 
following combination odd groups Viz.: 

 CBML/HPI/HAS and CBML/LPI/LAS achieved equal gain means in Chemistry. 

 CBML/HPI/LAS and CBML/LPI/HAS achieved equal gain means in Chemistry. 
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 CBML/HPI/LAS and CGL/HPI/HAS achieved equal gain means in Chemistry. 

 CBML/LPI/LAS and CGL/HPI/HAS achieved equal gain means in Chemistry. 

 CGL/HPI/HAS and   CGL/LPI/LAS achieved equal gain means in Chemistry. 

 CGL/HPI/LAS and CGL/LPI/HAS achieved equal gain means in Chemistry.    

5.2b.4: ANALYSES ON GAIN SCORES IN BIOLOGY 
 DESCRIPTIVE ANALYSES ON GAIN SCORES IN BIOLOGY 
The means, SD's of Experimental and Control groups across Parental Involvement and Academic Stress have 
been recorded in table no.5.11. 

Table-5.11: Table for Means and   SD’s of Biology Gain Scores 
 CBML 

(Experimental  group) 
CGL 

(Control group) 
 
 

Total HPI LPI HPI LPI 
HAS M  =51.09 

N  =11 
SD  =9.98 

M  =49.92 
N  =12 
SD  =9.34 

M  =28 
N  =12 
SD  =6.08 

M  =24.55 
N  =11 
SD  =7.46 

M=38.41 
N=46 

LAS M  =48.20 
N  =10 
SD  =7.63 

M  =50.38 
N  =13 
SD  =11.18 

M  =28.33 
N  =12 
SD  =8.50 

M  =20.27 
N  =11 
SD  =6.33 

M=36.95 
N=46 
 

Total M=49.71 
N=21 

M=50.16 
N=25 

M=28.17 
N=24 

M=22.41 
N=22 

M=37.68 
N=92 

Total            M=49.95 
           N=46 

M= 25.42 
N=46 

 

As it is shown in the table no. 5.11, the  details of the Biology Gain scores for  Experimental Group and 
Control Group across PI (high & low) and AS (high & low)  levels have been given separately in two halves. 
The means and SD’s have also been presented for each sub-group. Their means have been depicted on the 
bar diagrams given below: 

 BAR DIAGRAM FOR GAIN SCORES IN BIOLOGY        

Fig-5.7F: Bar Graph Showing the Means of Two Selected Groups on Gain Scores in Biology 

 
The sample data as depicted in the table 5.11 and Bar diagram, showed variation in means on Biology Gain 
scores. To study whether the difference in means was significant or not, 2x2x2 analysis of Variance was 
applied on Biology Gain scores. 
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 2X2X2 ANALYSES OF VARIANCE ON GAIN SCORES IN BIOLOGY IN RELATION TO 
INSTRUCTIONAL STRATEGIES, PARENTAL INVOLVEMENT AND ACADEMIC STRESS. 

A similar 2x2x2 ANOVA was employed to analyse Gain Scores in Biology. 

This analysis has been done to test the following hypotheses 
Ho.22:  There is no difference in mean gain scores in Biology of IX graders when taught through Computer 

Based Mastery Learning and Conventional Group Learning. 

Ho.23:  There is no difference in the mean gain scores in Biology of IX graders with high Parental 
involvement and low Parental involvement. 

Ho.24:  There is no difference in the mean gain scores in Biology of IX graders with high Academic stress 
and low Academic stress 

Ho.25:  There is no interaction between Instructional Strategies and Parental involvement in respect of 
mean gain scores in Biology of IX graders. 

Ho.26:  There is no interaction between Instructional Strategies and Academic stress in respect of mean 
gain scores in Biology of IX graders.  

Ho.27:  There is no interaction between Parental Involvement and Academic stress in respect of mean gain 
scores in Biology of IX graders. 

Ho.28:  There is no interaction among Instructional Strategies, Academic stress and Parental involvement 
in respect of mean gain scores in Biology of IX grader. 

The sum of squares and F-ratios for main effects and two & three order interaction effects have been 
recorded in the following   table no. 5.12.   

Table-5.12: Summary of Analysis of Variance for the Gain Scores in Biology 
Source of Variation SS df MSS F-Value 

Main Effect 
A: Instructional Strategies 

CBML vs. CGL 

13854.8 1 13854.8 347.04** 

B:Parental Involvement 25.4 1 25.4 0.63 
C:Academic Stress 48.8 1 48.8 1.22 

Two Order Interactions: A x B 
Instructional Strategies x Parental Involvement 

357.2 1 357.2 8.95** 

A x C Instructional Strategies x Academic Stress 3.7 1 3.7 0.09 
B x C Parental Involvement x Academic Stress 0 1 0 0.00 

Three Order Interaction: (A x B x C ) 94.37 1 94.37 2.36 
Within Group (Error) 3353.13 84 39.92  

Total 17737.4 91   

**Significant at 0.01 Level 

*Significant at 0.05 Level 

It may be observed from the table no. 5.12 that the F-ratio for the difference in  gain means for the two 
instructional strategies was found to be 347.04 which is highly significant at the .01 level of confidence. It 
indicates that the mean gains through the two strategies were found different .The null hypothesis for 
equality of the means; Ho.22: There is no difference in mean gain scores in Biology of IX graders when 
taught through Computer Based Mastery Learning and Conventional Group Learning, was rejected at the 
.01 level of confidence. The observation of their respective means (table 5.11) indicates that Computer Based 
Mastery Learning attained mean gain of 49 and the Conventional Learning group attained mean gain 25. It 
makes clear that the mean gains in Biology through Computer Based Mastery Learning was higher 
than the mean gains through Conventional Group learning.  
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It may be observed from the table 5.12 that F-ratio for the difference in gain means in Biology for the two 
Parental Involvement groups (High & low) was 0.63 which is less than the table value of F at the .05 level of 
confidence. Hence the null hypothesis; Ho.23: There is no difference in the mean gain scores in Biology of 
IX graders with high Parental involvement and low Parental involvement, could not be rejected even at the 
.05 level of confidence. It suggests that the gain means of the two Parental Involvement groups (High & 
low)  may not be treated as different beyond the contribution of chance factors and the observed 
difference in their gain means in Biology may be ascribed to chance factor alone. 
It may be observed that the table 5.12 that the F-ratio for the difference in mean gains of the two Academic 
Stress groups (High& low) was 1.22 which is less than the table value of F at the .05 level of confidence. 
Hence the null hypothesis; Ho.24:There is no difference in the mean gain scores in Biology of IX graders 
with high Academic stress and low Academic stress, could not be rejected even at the .05 level of 
confidence.  It suggests that the gain means in Biology for the high academic stress group and low 
academic stress group may not be treated as different beyond the contribution of chance factor and 
the observed mean difference may be ascribed to the chance factor alone. 
It may be observed from the table 5.12 that F-ratio for the interaction between Instructional strategies 
(CBML&CGL) and Parental Involvement (High & low) was 8.95 which was found to be significant at the 
.01 level of confidence. Hence the null hypothesis; Ho.25:There is no interaction between Instructional 
Strategies and Parental involvement in respect of mean gain scores  in Biology of IX graders, was rejected 
at the .01 level of confidence. It suggests that the two variables viz; Instructional Strategies (CBML & 
CGL) and Parental involvement (High & low)  interact with each other to yield different gain mean 
for various combination groups. The extent of their interaction have further been examined with the help 
of the t-ratios for the difference between various combination pairs. The means and the corresponding t-
ratios were calculated to test the following sub- hypotheses. Table 5.13 below presents the t-ratios; 

Ho 25.1  With CBML: High and Low Parental Involvement students achieve equal gain mean scores. 

Ho. 25.2:  High Parental Involvement group taught with Conventional Group Learning attains gain scores in 
Biology equal to that Low Parental Involvement group taught with Conventional Group Learning. 

Ho. 25.3:  With HPI: students taught with Computer Based Mastery Learning show  gain mean scores in 
Biology equal to those taught through Conventional Group Learning, 

Ho.25.4:  Low Parental Involvement group taught with Computer Based Mastery Learning attains gain 
scores in Biology equal to those of Low Parental Involvement group taught with Conventional 
Group Learning   

Table-5.13: t–ratios for difference   between Means of Different pairs of Instructional Strategies and 
Parental Involvement. 

Combination Group CBML CGL 
 CBML/HPI 

M=49.71 
SD=8.84 

n=21 

CBML/ LPI 
M= 50.16 
SD=10.1 

n=25 

CGL/ HPI 
M=28.17 
SD=7.23 

n= 24 

CGL/ LPI 
M=22.41 
SD=7.09 

n=22 
CBML/HPI - 0.24 11.52** 13.9** 
CBML/LPI  - 12.28** 14.68** 
CGL/HPI    3.05** 
CGL/LPI - -  - 

 With CBML 
HPI VS LPI 
It may be observed from the table above that t-value for the difference between High Parental Involvement 
Group taught with Computer Based Mastery Learning and Low Parental Involvement Group taught with 
Computer Based Mastery Learning was not found to be significant even at the .05 level of confidence, it led 
to support Ho.25.1 stating With CBML: High and Low Parental Involvement students achieve equal gain 
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mean scores in Biology. It led to conclude that students with High Parental Involvement and Low 
Parental Involvement obtained equal gain means through Computer Based Mastery Learning. Hence 
the mean of both the groups may not be taken as different and the observed difference may be 
ascribed to the chance factor alone. 

 With CGL 
HPI VS LPI 
It may be observed from the table 5.13 that t-value for the difference in gain means of Biology for 
Conventional Group Learning and High Parental Involvement group and Conventional Group Learning and 
Low Parental Involvement group was found to be significant at the .01 level of confidence. Hence the means 
of both the groups were different. Hence the Ho. 25.2: High Parental Involvement group taught with 
Conventional Group Learning attains gain scores in Biology equal to that Low Parental Involvement 
group taught with Conventional Group Learning. The observation of their means reveals that the gain 
mean in Biology of Conventional Group Learning and High Parental Involvement (M= 28.17) was 
more than the mean of Conventional Group Learning and Low Parental Involvement (M= 22.41) 

 With HPI 
CBML Vs CGL 
It may be observed from the table above that t-value for the difference in gain means of Biology for High 
Parental Involvement group when one taught with Computer Based Mastery Learning and the other group 
taught with Conventional Group Learning was found to be significant at the .01 level of confidence. Hence 
the  Ho. 25.3: With HPI: students taught with Computer Based Mastery Learning show  gain mean scores 
in Biology equal to those taught through Conventional Group Learning, was rejected. It indicates that the 
two means were different. The observation of their means reveals that the gain mean in Biology of 
Computer Based Mastery Learning and High Parental Involvement (M= 49.71) was more than the 
mean of Conventional Group Learning and High Parental Involvement (M= 28.17). 

 With LPI 
CBML Vs CGL 
It may be observed from the table 5.13 that t-value for the difference in gain means of Biology for Low 
Parental Involvement Group taught with Computer Based Mastery Learning and Low Parental Involvement 
Group taught with Conventional Group Learning was found to be significant at the .01 level of confidence. 
Hence the means of both the groups were different. Hence the hypothesis; Ho.25.4: Low Parental 
Involvement group taught with Computer Based Mastery Learning attains  gain scores in Biology equal to 
those of  Low Parental Involvement group taught with Conventional Group Learning, was rejected . The 
observation of their means indicates that the mean gain scores of Computer Based Mastery Learning and 
Low Parental Involvement (M= 50.16) was more than the mean gain scores of Conventional Group 
Learning and Low Parental Involvement (M= 22.41). 

It may be observed from the table 5.12 that the F-ratio for interaction between Instructional Strategies and 
Academic Stress in respect of mean gain scores of various combination groups was not found to be 
significant even at .05 level of confidence. Hence the null hypothesis; Ho.26: There is no interaction 
between Instructional Strategies and Academic stress in respect of mean gain scores in Biology of IX 
graders, could not be rejected even at the  .05 level of confidence. It suggests that Instructional Strategies 
(CBML&CGL) do not interact with Academic Stress (High & Low)to yield difference in mean gain 
scores in Biology. It tells that the effect of Instructional Strategies is independent of the Academic 
Stress as revealed by gain mean scores in Biology.   

It may be observed from the table 5.12 that the F-ratio for interaction between Parental Involvement and 
Academic Stress was not found to be significant even at  the .05 level of confidence. Hence the null 
hypothesis; Ho.27: There is no interaction between Parental Involvement and Academic stress in respect 
of mean  gain scores in  Biology of IX graders, could not be rejected even at the .05 level of confidence, 
suggesting that the effect of Parental Involvement is independent of the Academic Stress as revealed by 
gain mean scores in Biology.  
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It may be observed from the table 5.12 that the F-ratio for the three order interaction effect among Treatment 
, Parental Involvement and Academic Stress was not found to be significant even at the  .05 level of 
confidence, . Hence the null hypothesis; Ho.28: There is no interaction among Instructional Strategies, 
Academic stress and Parental involvement in respect of mean gain scores in Biology of IX grader, could 
not be rejected even at the .05 level of confidence, suggesting that the three variables Viz. Instructional 
Strategies, Parental Involvement and Academic Stress act independent of each other  in respect of gain 
mean scores in Biology.   
Apart from the t-ratios, interpreted above, there are others which have not been treated by the researcher as 
they were not relevant in the light of the hypotheses formulated in the beginning. 

SECTION 3 

CONCLUSIONS 
5.3  CONCLUSIONS BASED ON RESULTS REPORTED IN SECTION -1 AND SECTION-2 

5.3.1   CONCLUSIONS BASED ON RESULTS REPORTED IN SECTION-1 

 Results based on Analyses on scores of Entry Behaviour Test 
 The two means cannot be considered as different. The observed difference   between two means may 

be ascribed to chance factor alone. 

 Results based on Analyses on scores of Pre-Test  
 Two means cannot be considered different beyond the contribution of chance. The difference between 

them whatsoever observed may be contributed to the chance factor alone. 

5.3.2  CONCLUSIONS BASED ON RESULTS REPORTED IN SECTION-2 
 Results based on Analyses on Post-Test scores  (Total Scores in Science) 
 The overall mean of Post-test scores for Experimental Group was more than that of Control Group. 

 Results based on Analyses on Total  Gain  means in Science 
 The mean gains (Total Scores in Science) through Computer Based Mastery Learning  was more than 

the mean gains through conventional group learning. 

 The gain means (Total Scores in Science) of the two parental involvement groups (High & Low)  may 
not be treated as different beyond the contribution of chance factor and the observed mean difference 
may be ascribed to chance factor alone. 

 The gain means (Total Scores in Science) of the two groups due to academic stress (High & Low)  
may not be treated as different beyond the contribution of chance factor and the observed mean 
difference  may be ascribed to the chance factor alone. 

 The mean gains (Total Scores in Science) of the groups of IX graders due to interaction between 
Instructional Strategies and Parental Involvement (High & Low)  were not different . The two 
variables may be treated as independent of each other. 

 The mean gains (Total Scores in Science) of the groups of IX graders due to interaction between 
Instructional Strategies and Academic Stress( High & Low)  were not found to be different .The two 
variables may be treated as independent of each other. 

 The two variables Parental Involvement (High & Low)   and Academic Stress (High & Low)  do not 
interact to yield different gain means (Total Scores in Science) and must be acting as independent of 
each other. 

 The three variables Viz. Instructional Strategies (CBML&CGL), Parental Involvement (High & Low) 
and Academic Stress (High & Low) do not interact to yield different gain means (Total Scores).The 
three variables act independent of each other.  
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 RESULTS BASED ON ANALYSES ON GAIN MEAN SCORES IN PHYSICS 
 The mean gain in Physics through Computer Based Mastery Learning was more than the mean gain 

through Conventional Group Learning. 
 The gain means in Physics of the two Parental involvement groups (High & Low) may not be treated 

as different beyond the contribution of chance factor and the observed mean difference may be 
ascribed to  chance factor alone. 

 The gain means in Physics of the two Academic Stress groups (High & Low) may not be treated as 
different beyond the contribution of chance factor and the observed mean difference may be ascribed 
to the chance factor alone. 

 The two variables Instructional Strategies and Parental involvement do not interact to yield different 
gain means in Physics and the two act as independent  of each other. 

 The two variables Instructional Strategies and Academic Stress do not interact to yield different gain 
means in Physics and the two act as independent of each other. 

 The two variables Parental Involvement and Academic Stress do not interact to yield differences in 
gain means in Physics and they act independent of each other. 

 The three variables Instructional Strategies (CBML & CGL), Parental Involvement (High & Low) and 
Academic Stress (High & Low) do not interact to yield different gain means in Physics. The three 
variables act independent of each other.  

 RESULTS BASED ON ANALYSES ON GAIN MEAN SCORES IN CHEMISTRY 
 The mean gain in Chemistry through Computer Based Mastery Learning was more than the mean gain 

through Conventional Group Learning. 15 
 The gain means in Chemistry of the two Parental Involvement groups (High & Low) may not be 

treated as different beyond the contribution of chance factor and the observed mean difference may be 
ascribed to the chance factor alone. 

 The gain means in Chemistry of the two groups (High and Low Academic Stress) may not be treated 
as different beyond the contribution of chance factor and the observed mean difference may be 
ascribed to the chance factor alone. 

 The two variables Instructional Strategies(CBML&CGL)  and Parental Involvement (High & Low) do 
not interact to yield difference in gain means in Chemistry and the two variables act independent of 
each other. 

 The two variables Instructional Strategies (CBML & CGL) and Academic Stress(High & Low)  do not 
interact to yield difference in gain means in Chemistry and two variables act independent of each 
other. 

 The two variables Parental Involvement (High & Low) and Academic Stress (High & Low) do not 
interact   to yield difference in gain means in Chemistry and may be taken as independent of each 
other. 

 The three variables Instructional Strategies, Parental Involvement and Academic Stress interact with 
each other to yield differences in gain means in Chemistry for different combination groups. 
 Students with High Parental Involvement and High Academic Stress          attained higher gain 

means in chemistry through Computer Based Mastery Learning  than through Conventional Group 
Learning . 

 Students with High Parental Involvement and Low Academic  Stress attained higher gain means 
through Computer based  Mastery Learning than those with High Parental Involvement and Low 
Academic Stress studying through Conventional Group Learning.  

 Students with Low Parental Involvement and High Academic Stress achieved higher gain means 
through Computer based Mastery Learning   than those with Low Parental Involvement and High 
Academic Stress who were studying through Conventional Group Learning.  
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 Students with Low Parental Involvement and Low Academic Stress achieved higher gain means 
through Computer based Mastery Learning than those with  Low Parental Involvement and Low 
Academic Stress who were studying  through Conventional Group Learning. 

 Students of Computer based Mastery  Learning  group with High Parental Involvement and with 
High Academic Stress achieved equal gain means in Chemistry as those with High Parental 
Involvement and  Low Academic Stress  studying through Computer based Mastery  Learning .  

 Conventional Group Learning students with High Parental Involvement having High Academic 
Stress attained equal gain means in Chemistry as those of Conventional Group Learning group 
having High Parental Involvement and Low Academic Stress.  

 Computer based mastery learning group with Low Parental Involvement and High Academic Stress 
achieved equal gain means in Chemistry as Computer based mastery learning group with Low 
Parental Involvement and low Academic Stress  group. 

 Conventional Group Learning students with Low Parental Involvement and High Academic Stress 
are not different on their achievement gain means  in Chemistry from their counterparts of 
Conventional Group Learning and Low Parental Involvement with Low Academic Stress. 

 Students within Computer based mastery learning group with High Academic Stress; High Parental 
involvement group achieved equal gain means as those with Low Parental Involvement.  

 Within Computer Based Mastery Learning group and Low Academic Stress, students with High 
Parental Involvement achieved equal gain means in Chemistry as those within similar group having 
low parental involvement. 

 Students of Conventional Learning  Group with High Parental Involvement and with High 
Academic Stress achieved equal  gain means as  those with Low Parental Involvement and  High 
Academic Stress  studying through Conventional Group Learning . 

 Within Conventional Group Learning with Low Academic Stress ; students with High Parental 
Involvement and those in Low Parental Involvement group achieved equal gain means in 
Chemistry.  

 RESULTS BASED ON ANALYSES ON GAIN MEAN SCORES IN BIOLOGY 
 the mean gains in Biology  through Computer Based Mastery Learning was higher than the mean 

gains through Conventional Group  learning.  

 the gain means of  the two Parental Involvement groups (High & low)  may not be treated as different 
beyond the contribution of chance factor and the observed difference in their gain means in Biology 
may be ascribed to  chance factor alone.  

 the gain means in Biology for the high academic stress group and low academic stress group may not 
be treated as different beyond the contribution of chance factor and the observed mean difference may 
be ascribed  to the  chance factor alone.  

 the two variables viz; Instructional Strategies and Parental involvement  interact with each other to 
yield different gain mean for various combination groups. 

 students with High Parental Involvement and Low Parental Involvement obtained equal gain means 
through Computer Based Mastery Learning. Hence the mean of both the groups may not be taken 
as different and the observed difference may be ascribed to the  chance factor alone  

 the gain mean in Biology of Conventional Group Learning and High Parental Involvement was 
more than the mean of Conventional Group Learning and Low Parental Involvement.  

 the  gain mean in Biology  of Computer Based Mastery Learning  and High Parental Involvement 
was more than the mean of      Conventional Group Learning and High Parental Involvement. 
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 the mean gain score of Computer Based Mastery Learning and  Low Parental Involvement was 
more than the mean gain scores of Conventional Group Learning and Low Parental Involvement . 

 Instructional Strategies do not interact with Academic Stress to yield difference in mean gain scores in 
Biology. It tells that the effect of Instructional Strategy is independent of the Academic Stress as 
revealed by gain mean scores in Biology. 

 the effect of Parental Involvement is independent of the Academic Stress as revealed by gain mean 
scores in Biology. 

 the three variables Viz. Instructional Strategies , Parental Involvement and Academic Stress act 
independent of each other  in respect of gain mean scores in Biology. 

SECTION 4 

DISCUSSION OF THE RESULTS 
In the present investigation achievement gain scores were studied in respect of two learning situations i.e. 
Computer Based Mastery Learning and Conventional Group Learning. The analysis was done on; 

(i)  Total Gains due to Computer Based Mastery Learning (CBML) as against Conventional Group 
Learning (CGL) in relation to Parental involvement and Academic Stress.  

(ii)  Gains in Physics due to Computer Based Mastery Learning (CBML) as against Conventional Group 
Learning (CGL) in relation to Parental involvement and Academic Stress. 

(iii)  Gains In Chemistry due to Computer Based Mastery Learning (CBML) as against Conventional Group 
Learning (CGL) in relation to Parental involvement and Academic Stress. 

(iv) Gains In Biology due to Computer Based Mastery Learning (CBML) as against Conventional Group 
Learning (CGL) in relation to Parental involvement and Academic Stress. 

The results of this study pertaining to effect of instructional strategies viz; CBML Vs CGL were found to 
impact the total gain scores. Gain scores of all students learning through Computer based Mastery Learning 
were higher as compared to those of Conventional Group Learning situation. The Ho1: There is no 
significant difference in the achievement ( total gain mean scores in Science)of IX graders when taught 
by Computer Based Mastery Learning  as against Conventional Group Learning, was rejected in favour of 
superiority of CBML over CGL. The superiority of Computer Based Mastery Learning over Conventional 
Group Learning has been observed in the results based on analyses on gain scores separately in Physics, 
Chemistry and Biology where   

 Ho.8:  There is no difference in gain means in Physics of IX graders when taught by Computer Based 
Mastery Learning  as against Conventional Group Learning 

Ho.15:  There is no difference in the mean gain scores  in Chemistry of IX graders when taught by 
Computer Based Mastery Learning  and Conventional Group  Learning, and 

Ho.22:  There is no difference in mean  gain scores in Biology of IX graders when taught through  
Computer Based Mastery Learning and Conventional Group Learning 

were also rejected in support of the findings that CBML has resulted into higher achievement in gain scores 
of Physics, Chemistry and Biology as against CGL strategy.  These results also reveal that there is 
consistently a positive effect of CBML strategy on learning.  

The results of the present investigation were supported by research findings of Robert L. Bangert-Drowns 
Kulik, James A. Kulik (1990) who showed that mastery learning programs have positive effects on the 
examination performance of students in colleges, high schools, and the upper grades in elementary schools. 
Pamula, Frederick (1994)   Concluded with the advantages of this approach to the student and to the 
assessor. 
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Laney, James D. et al (1995) explored the effects of cooperative and Mastery Learning methods, alone and 
in combination, on first and second grade student’s learning and retention of basic economic facts. The study 
suggests that the cooperative-Mastery Learning method is in line with current early childhood practices and 
has the capacity for simultaneously boosting the conceptual development and language development of 
young children.  

Ford, Barbara; Klicka, Mary Ann (1998) used individualized Computer Assisted Instruction (CAI). 
Mastery Learning formant was offered to sections of Fundamentals of Mathematics and Basic Algebra 
courses over four semesters (Two academic years). CAI sections had significantly higher exam pass rates. 

Litteral, Diana B (1998) designed practicum to increase concept mastery of 11th grade chemistry students 
by improving instruction, motivation, and writing skills. There was an increase in the number of correct 
multiple choice items on content-mastery tests and an increase in volunteered answers. Student' essay writing 
scores improved as well. 

Kuchler, J.M. (1999) suggested that CAI has only an overall small positive effect on mathematics 
achievement. The most effective CAI mode appears to be ‘drill and practice” CAI appears to be equally 
effective across gender and grade level but has a greater positive impact on students from low socio-
economic backgrounds. 

Rick Mills (2001) found CAI as effective as classroom for factual topic, but as effective for theoretical 
topics. CAI learning required less time for factual topics, but more time overall and for theoretical topic. 

Preciado,Christina (2005) Conducted a study on CAI field test, the results of which were encouraging and 
suggest that the proposed methodology can be effective in performing its task. 

But some of the researchers reported that the achievement of the students is not different through MLS or 
CGL. The achievement of the students does not differ, even if they study either through MLS or CGL. It is 
supported by Zhang, Yixin (2005) who studied the effectiveness of computer –assisted instruction (CAI) 
versus traditional lecture-type instruction on triangles.. The analysis revealed that there was no statistically 
significant difference between the students’ achievement in the control and experimental groups. The result 
implies that teachers could use computer-assisted instruction software only as a supplemental tool. Further 
research is recommended to examine effectiveness of computer–assisted instruction with an extended time 
span. 

The results of the present investigation still can be justified due to the fact that CAI was used as per mastery 
learning principles and learning sequences. 

The result of  the present investigation lead to conclude that Parental Involvement and Academic Stress have 
not been found to be affecting achievement in their isolation .However, Parental Involvement and Academic 
Stress when interact jointly with the variable of Instructional Strategies have been found to affect 
achievement gain scores in Chemistry which suggests that for performance in Chemistry there is a role of 
these variables which  becomes operative the Ho.21: There is no significant interaction among 
Instructional Strategies , Academic stress and Parental involvement in respect of mean gain scores in 
Chemistry of IX  graders, was rejected in this case in favour of the finding that there is a definite three order 
interaction among the three variables under study. 

Fehrmann, Keith and Reimers (l987) explored the direct effects of perceived Parental Involvement on 
grades and the indirect effect of Parental  Involvement on grades through TV time and time spent on 
homework. Findings indicated that Parental Involvement had a positive effect on grades; and led to increased 
time spent on homeworks. Crouter (1990) investigated the relationship between parental monitoring (i.e. and 
children's school performance and conduct. Results indicated that less well-monitored boys in the age group 
of 14 years to 17 years received lower grades than did other children. Snodgrass (1991) analyzed the 
contribution of parents in their children's education. The effect of Parental Involvement on academic success 
was investigated from primary through secondary school levels. The findings demonstrated the critical role 
played by Parental Involvement in children's academic success. Pautson (1994) explored the influence of 
parenting style and Parental Involvement on achievement outcome of early adolescents, 247 ninth graders 
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and their parents participated in the study. The results indicated that adolescent's reports of both maternal and 
paternal demands, responsiveness, and Parental Involvement in achievement predicted significant 
proportions of the variance in achievement. Cherian (1991) demonstrated the effect of parental interest on 
the academic achievement of 369 male and 652 female (13-17year old) students from polygamous or 
monogamous families in South Africa. The results indicated a positive relationship between parental interest 
and academic achievement of girls at a low socio-economic level and of boys and girls at low and middle 
socio-economic levels at polygamous families. Brown (1995) examined Parental Involvement and effects on 
reading achievement. found that the third grade students who had Parental Involvement achieved higher 
scores on the reading comprehension. 
Hickman. Greenwood and Miller (1998) investigated the relationship between achievement of high school 
students and reported that only the home based type of involvement was found to be related to 
achievement.Keith and Lichtman (1999) explored the influence of Parental Involvement on the academic 
achievement of 1714 eighth grade Mexican children. The most salient finding of the study was that Parental 
Involvement, as well as their interaction with the children promoted gains in the specific subject areas of 
reading, math, science and social studies.Carson, Alison S., Banuazizi (2002) studied the impact of Parental 
Involvement on the development of aspirations of future goals of adolescents.  Analyses indicated that good 
rapport between parents and children helped in great achievement motivation and high Parental Involvement 
was correlated to positive aspirations for future goals. 
Erika A. Patall, Harris Cooper, and Jorgianne Civey Robinson (2008) reported on the basis of a meta-
analysis of 22 samples from 20 studies correlating parent involvement and achievement-related outcomes 
reveals (a) positive associations for elementary school and high school students but a negative association for 
middle school students, (b) a stronger association for parent rule-setting compared with other involvement 
strategies, and (c) a negative association for mathematics achievement but a positive association for verbal 
achievement outcomes. The results suggest that different types of parent involvement in homework have 
different relationships to achievement and that the type of parent involvement changes as children move 
through the school grades.  
There are numerous examples of research documenting the positive relationship between high levels of 
student success. In general, the research shows that a variety of measures of school success (higher grades 
and test scores, more positive attitudes and behaviors, higher graduation rates, and fewer placements in 
special education are associated with homes where parents encourage learning, set high (but reasonable) 
expectations for their children, and become involved in their children's education at home and in the school 
(Othrow and Stout, 1996). 
An analysis of all these researches reveals that although most of the studies have reported a positive 
relationship to exist between parental Involvement and various learning outcomes. Some researches have 
provided support for no relationship or negative relationship between these two factors, thereby making the 
whole issue more intricate and complex. There is, therefore, a need to further explore the nature of 
relationship between these two variables and analyze how the various dimensions of involvement by mothers 
and fathers may contribute to the child's scholastic accomplishments. 
It may also be argued that such parental involvement may contribute to dissipate negativity of academic 
stress which in turn may get a boost from use of mastery principles in the situation, as seems to have 
occurred in the present investigation. This has particularly been observed in the case of achievement in 
chemistry. 
In case of scores in Biology, the interaction between Instuctional strategies and Parental Involvement was 
significant to yield different gain mean scores, leading to reject Ho.25 stating There is no interaction 
between Computer Based Mastery Learning and Parental involvement in respect of mean gain scores ( in 
Biology) of IX graders. 
It may be observed from the research literature related to the use of computer based mastery learning and 
parental involvement, the superiority of CBML over CGL with high parental involvement can be understood. 
Use of mastery principles with computers and with the help of parents seems to be an ideal situation for ninth 
graders to enjoy higher strides of achievement. 
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SUMMARY AND CONCLUSIONS 
In the preceding chapters introduction to the problem, review of related literature, development of tools, 
methods of study and interpretation of results were discussed. The present chapter has been devoted to the 
summary of the results. For providing the background of the findings, a brief description of the purpose, 
design and procedure, along with conclusions and suggestions for further research have been presented in the 
following paragraphs. 

Effective teaching and effective student learning have always been a central focus of current educational 
reform movements. There have been a series of reform attempts through vocational  education, Among these 
attempts, Mastery learning has proved to be a powerful strategy in classrooms which  may yield higher 
learning  outcomes in all the three domains; cognitive,  affective and psycho- motor. Mastery learning is fit 
for both individual study and group study, provided that realistic standards be developed, as Bloom suggests. 
His model, using group instructional techniques, varies both instruction and time to meet individual needs.  

MASTERY LEARNING 
Mastery Learning is an instructional strategy based on the principle that all students can learn a set of 
reasonable objectives with appropriate instruction and sufficient time to learn. ML puts the techniques of 
tutoring and individualized instruction into a group learning situation and brings the learning strategies of 
successful students to nearly all the students of a given group. 

Mastery learning method has exhibited its potential for maximizing attainments. It envisages that almost all 
students can learn all that is taught in the school. Students enter a learning situation with great many 
individual differences in everything from preparation in the subject, to learning style and to personality. 
Mastery learning as one of the important approaches to enhance student learning, was presented by Bloom 
(1966) and his associates based on Carroll’s (1963) model of school learning. It has been widely 
researched on and major projects have been carried out. MLS describe that the learning rate, LR, is a 
function of the time a learner has to learn to the time he actually needs to learn a given situation of 
instruction. 

Bloom (1968) transformed Carroll’s model into a working model for Mastery Learning, wherein in the 
context of group based teaching, individualization of instruction is attempted. An effort is also made to 
reduce the amount of time the student needs to learn school related context. In contrast to traditional 
approach, the Mastery Learning Strategy according to Bloom (1968 a) begins with the assumption that 
most students can attain a high level of learning capacity; if 

- Instruction is approached systematically 

- Students are helped when and where they have learning difficulty  

- They are given sufficient time to achieve mastery, and 

- There is some clear criterion of what constitutes mastery 

In short, the focus of Learning for Mastery is to optimize instruction for ensuring mastery. There are two 
most popularly known prototypes of Mastery Learning: 

 Group based and Teacher-Paced Bloom’s Mastery Learning Strategy, and 

 Individual-Based and Learner- Paced Keller’s Personalized System of Instruction 

Mastery learning strategies follow a peculiar sequence of events as given below: 

8. Clearly specified learning objectives. 

9. Short, highly valid assessment procedures. 

10. Preset mastery performance standards. 

11. A sequence of learning units, each comprised of an integrated set of facts, concepts, principles and 
skills. 
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12. Provision of feedback of learning progress to students.  

13. Provision of additional time and help to correct specified errors and misunderstandings of students who 
are failing to achieve the preset Mastery Learning Standards.  

14. Need of consistency among all of the previous six features.  

INSTRUCTIONAL EVENTS OF MASTERY LEARNING STRATEGIES 
Whether Bloom's group based and Teacher Paced Mastery learning strategy or Keller's Individual based and 
learner paced personalized system of Instruction, each has the following four components listed by 
Anderson and Block (1987) to design instructional events in mastery learning strategies. 

5. Defining Mastery 

6. Planning for Mastery 

7. Teaching for Mastery 

8. Grading for Mastery 

Each component has specified task and sub tasks that a teacher must undertake to insure Mastery through 
Quality Instruction, Ahuja, M (2000) as follows: 

  For Defining Mastery  
Main Tasks are 
-  Specify long term and short term objectives 

-  Specify abstract outcomes and concrete representations of these abstract outcomes. Sub Tasks include 

-  Identify most essential and critical learning outcomes 

-  Prepare a final summative test. 

-  Set the level of acceptable performance 

-  Divide the entire course content into series of smaller unites 

-  Sequence the units 

-  Decide what constitutes mastery for each unit. 

  For Planning for Mastery  
Main Tasks are 
-  Prepare the plan which includes teaching learning activities and materials related to unit objectives 

-  Plan additional supplementary activities/materials for students failing to attain the performance standard 
on unit formative test. 

-  Monitor student learning on a unit by unit basis. 

-  Plan and design step/measures to overcome errors. 

 For Teaching For Mastery : The teacher here is focused on management of learning rather than 
managing learning 

Main Tasks 
-  Specify what is to be learned (Mastery performance) 

-  Motivate students to learn it. 

-  Provide them with Instructional material. 

-  Administer this material at a rate suitable for each pupil 

-  Monitor student progress 
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-  Diagnose difficulties 

-  Give proper remediation 

-  Give praise and encouragement for good performance (feedback procedures to be planned in advance) 

-  Gives review and practice 

 For Grading For Mastery  
Main Tasks 
-  The purpose of grading after implementing teaching is to reward students for the acquisition of essential 

and critical course objectives. 

In Computer Based Mastery Learning the tutor uses the Programmed Instructional Material through CDs 
in an attempt to implement mastery learning. Each lesson in the tutor is divided into sections in which a 
handful of the programming rules are introduced, organized around a theme. Students continue working on 
exercises in a section until the learning probability of every rule in the set   has reached at least 95%. All 
students complete a minimal set of required exercises in each lesson, selected to cover all the rules 
introduced. After a student has completed the required exercises, the tutor examines the list of rules to 
determine if more practice is needed on any, if so, the tutor will present additional exercises that provide 
practice on those rules, until all rules finally reach criterion.  

The present study focuses on use of computers for implementing Mastery Learning packages. 

LEARNING OUTCOMES 
Learning is not limited to school. It occurs when experiences causes a relatively permanent change in an 
individual’s knowledge or behaviour (Guilford, 1955; Hill, 1990; Schwartz and Reisberg, 1991). The 
change may be deliberate or intentional for better or for worse (Gilford, 1955, Schwartz and Berg, 1991). 

To qualify learning, this change must be brought about by experience and by the interaction of a person with 
his or her environment. Changes due to simply maturation such as growing taller, or turning grey, do not 
qualify as learning (Latania and Havnad, 1988). 

At the time of learning, subjects seen to be engaged in finding some sensible principle of organization for the 
learning materials.But at the time of recall they are searching their memory, using whatever interior 
relationships they have detected during storage as their guide to facilitate recall, Melvin (1969). Thus, testing 
in the learning phase involves the application of retention on transfer session (Melvin, 1969, 1970). 

The occurrence of learning is inferred from the difference in human being performance before and after 
being placed in a learning situation (Gagne, 1977). 

This type of learning outcomes that are called varieties of learning capabilities must be observed in a human 
performance having characteristics with varying specific details Gagne and Briggs (1974). These varieties 
of learning outcomes are: 

i) Intellectual Skills  
This is a type of learned capability which involves the use of more complex symbols like distinguishing, 
combining, tabulating, classifying, analyzing and quantifying objects and events with the help of symbols. 
The internal learning conditions for learning an intellectual skill consists of the previously learned skills, 
which are components of new skills. Gagne and Briggs (1974) concluded that intellectual skills are bridges 
by which the learner can reach cognitive strategies. They, therefore make it possible for an individual to 
respond to a big environment through symbols, language numbers and other kinds of symbols that 
represent the actual objects of the person’s environment.  

ii) Cognitive Strategy   
These strategies are skills by which the learners regulate their own internal process of attending, learning, 
remembering and thinking, Gagne (1974). They are internally organized skills which govern the learners 
own behaviour.  
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iii)  Verbal Information  
Information is an Ausubel (1968). important capability when it is organized into a body of meaningful 
interconnected facts and generalization, then it is referred to as knowledge.  

The availability to the learner of cognitive structure of meaningfully organized information is one 
prerequisite skill, the learner must possess as his own set of both internal and external conditions Ausubel 
(1968); Gagne and Briggs (1974). Such structures of organized knowledge are considered to have been 
previously learned and are related to the new information to be learned Images and pictures in children’s 
learning also found similar evidences with regards to verbal information learning, Rohwer (1970). 

iv) Attitudes  
Attitudes are described as the internal states that influence or moderate the individual’s personal action. 
They are complex states of human organism, which affect his behaviour towards other things and events. 
It is a system of belief, a state rising from a conflict or disparity in beliefs, Festinge (1957). Fetinger’s views 
tend to point out the cognitive aspects of attitudes, while Krath Wohl, Bloom and Masia (1964) have given 
the learning outcomes to attitudes in the affective domain. 

The occurrence of attitudes may be seen in the way in which the individual invigorates the emotions. And 
attitude influences the individual’s choice of actions and the course of action chosen by the individual in any 
particular situation will be largely determined by the specifics of that situation. Thus, attitudes are internal 
state of the individuals, which affect the choice of action towards some objects, person or event. 

v)  Motor Skills  
These are learned capabilities that underline performances whose outcomes are reflected in the rapidity, 
accuracy, force or smoothness of bodily movement, gagne and Briggs (1974). Learning and performance 
of motor skills include the sense and brain as well as the muscles. The action is performed to meet certain 
standards of speech, accuracy, force and smoothness of execution. 

The system of Kinaesthetic sensing are successive periods of practice brings about the gradual improvement 
in the smoothness and timing of motor skills, Gagne (1977). 

Thus, human organisms learn many different things during his life time and learned capabilities differ in 
human performances, Gagne (1977). They also differ in the conditions which are most favourable for their 
learning.  

The present investigation will focus only on one learning outcomes i.e. achievement of IX grade student. 

According to Encyclopedic Dictionary and Directory of Education (1971) learning outcome is a result of 
experience in or outside the school stated in terms of pupil behavior. The outcomes of learning resulting 
from learning activities may be skills and habits, social competence, abstract and creative thinking. 

LEARNING OUTCOMES AS TAXONOMY OF LEARNING OBJECTIVES  
Learning outcomes have also been represented through taxonomy of learning objectives. 

The best-known taxonomy of learning objectives is that proposed by Bloom and his coworkers (B.S. 
Bloom, 1956; Krathwohl, Bloom, and Masia, 1964). The three major stands of the Bloom taxonomy are 
the cognitive domain, the affective domain, and the psychomotor domain. Subordinate categories within 
these broad domains seek to classify learning objectives so they can be used to develop achievement test 
items or (for the affective domain) attitude measures. Approximate correspondences of the learning 
outcomes described by Gagne (1977), by Bloom and his coworkers (B.S. Bloom, -1956), and by Krath 
Wohl, Bloom and Masia (1964) are shown in table 1.1 The table also includes other names for these 
outcomes, as suggested by cognitive learning theorists  (e.g. Rumelhart, 1977; J.R. Anderson, 1980). 
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Table-6.1: Approximate Correspondences of Learning Outcomes Proposed by Gagne, Bloom, 
Krathwohl, and Others 

Gagne 
 

Bloom, and Coworkers 
 

Cognitive Learning 
Theorists 

Verbal knowledge 
 

Cognitive domain: 
knowledge 

Declarative  
knowledge 

Intellectual skill: concepts, rules Cognitive domain: 
Comprehension, application 

Procedural  
Knowledge 

Cognitive  strategy Not separately identified: 
Includes in the cognitive objectives   of   

analysis, synthesis, and evaluation. 

Cognitive strategy, 
Cognitive skill 

 
Attitude Affective domain ------ 

Motor Skill Psychomotor  domain Motor skills 

The outcomes themselves are inferences from learner performances, which are made possible by learning. 
Each kind of outcome implies a kind of performance, which can be exhibited by the learner once learning is 
complete. For example, the learning of verbal knowledge is observed to be completed when the learner is 
able to state (i.e., declare) the essence of what has been learned. Similar definitive assertions can be made 
regarding each of the other types of outcome (Gagne, 1977). 

Conditions of Learning Favorable for Each Outcome 
The conditions differ somewhat in each case, and the existence of these differences provides a major reason 
for distinguishing among learning outcomes in designing instruction (Gagne and Briggs 1979). 

ACHIEVEMENT 
Achievement is one of the most important goals of education. The outcomes of education are usually 
characterized as the achievement of those who have been educated. These may be expressed in terms of 
whether or not the aims of education were fulfilled in relation to those individuals and to that degree. In 
order to find out what has been achievement, one requires some form of assessment. 

Haws & Haws (1982), defined achievement as successful accomplishment or performance in particular 
subject, area or courses, usually by reasons of skills, hard work and interest, typically summarized in various 
types of grades, marks scores or descriptive commentary.  In Oxford Advanced learners Dictionary (1997) 
the achievement is a thing done successfully especially with efforts and skills. According to Megargee, E.I. 
(2000), achievement tests how well students have mastered the subject in the course of instruction. 

The Words of Good C.V. (1979), the term academic is -pertaining to the field of English, foreign-land, 
history, economy, mathematics, pertaining to the realm of ideas as obstructions. Achievement has been 
explained by (C. V. Good. 1979) as an accomplishment or proficiency of performance in given skills or 
body of knowledge. 

Academic Achievement refers to the level of success or proficiency attained in some specific area 
concerning scholastic or academic work. Academic achievement of a student refers to the knowledge 
attained and skills developed in the school subjects, which are assessed by school teachers. According to 
(Fron. 198J). Academic Achievement is the attained ability or degree of competence in school tasks, usually 
as expressed by standardized tests and expressed in age and grade units based on norms of derived from a 
wide sampling of pupils’ performance. Achievement is synonymous with accomplishment. The social 
acknowledgement of a person's skill, the range, and depth of his knowledge or his proficiency in a designed 
area of learning or behavior is indicative of the extent of his achievement. 

Trow 1967 defined academic achievement as attained ability or degree of competence in school task, usually 
as measured by standardized tests and expressed in age or grade units based on norms derived from a wide 
symphony of pupils’ performance. 

Academic Achievement may be defined as a measure of knowledge, understanding of skills in a specified 
subject or group of subjects. The academic achievement refers to achievement in a separate subject or total 
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scores of several subjects combined. Hence academic achievement is concerned with the quantity and quality 
of learning attained in a subject or group of subjects, after a period of instructions. 
Academic Achievements are not uniformly or evenly distributed in the general population. Traditionally, we 
refer to a student as being a high, low or average achiever, on the basis of his performance in the 
achievement test or the grades that student receives from his teacher. Besides the wide variance in the 
recorded performances between student's subjectivity and preference for different subjects also gets reflected 
in the performance of the same student in different subjects. Even when equal opportunities are provided 
there is no equality in performance and achievement. Achievement refers to accomplishment. It signifies 
successfully carried out performance by an individual or a group as assessed after the completion of a task 
whether it be academic, manual, personal, social or extra-curricular. 
 FACTORS AFECTING ACADEMIC ACHIEVEMENT  
Research has come to our aid by looking into what variables - (personal, home, school, teacher, etc.) promote 
achievement and what are deterrents to it. It has been thus indicated that a good number of variables - 
scholastic and personality characteristics of learners, the socio-economic status from which he hails, the 
organizational climate of the school, curriculum, planning etc. influence achievement in different degrees. 
These variables are generally referred to as correlates of achievement. Heads of institutions in the task of 
helping students to achieve better would like to have the knowledge of the extent of influence these 
correlates exert on achievement. 
The importance of scholastic or academic achievement has raised .several important questions for 
educational researches. What factors promote achievement in students? How far the different factors have 
been hypothesized and researched upon? Researches have come out with varied results at times, 
complementing each other, but at times contradicting each other. A complete and comprehensive picture of 
academic achievement still seems to be evading the researchers. The search therefore continues. 
Academic achievement is a multi-dimensional, multifaceted phenomenon. Hence it is not possible to 
attribute the differences in academic achievement to a single factor. This is especially true in a developing 
country like India. 
However, it can be generalized that different factors affecting the academic achievement can be studied it 
under two broad categories, viz. personal and social factors.                              
(i)   Personal Factors: These are the factors pertaining to self of the individuals. These included cognitive 

and non-cognitive factors, as, described here:                                                      

I.    Cognitive Factors                                      
—   Intelligence (Ekstrom, 1986) 
—   Motivation Creativity (Mahan & Johnson, 1983}        
—   Learning capacity (Stevenson & Baker, 1987)          

II.   Non-Cognitive Factors                       
—   Aptitude (Oliver, 1981)                              
—   Level of aspiration (Hurlock, 1984)                
—   Physical and mental health (Rojeswaki, 1996) 
—   Self concept of die learner and heredity (Breen, 1989) 

III.  Social Factors 
—   Home and family environment (Plovi'den. 1992) 
—   Community (Morrow & Wilson, 1981) 
—   School environment (Samuel & Decann, 1994) 
—   Classroom environment (Wesiey, 1996) 
—   Friends (Wilson & Wilson. 1993) 
—   Socio-economic status (Brodnick & Ree, 1997) 
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Academic achievement has been found to be correlated with many other factors that can be categorized as 
follows:                      

(i)   Physiological factors like - malnutrition, physical health, status If the individual, presence of any 
disability etc.  

(ii)   Environmental factors concerning;  

a.    Home and family 
—  Age-spacing between siblings (Wilson, 1961). 
—  Maternal care (Shaw & Dutton. 1962). 
—  Broken homes (Wallerstein, 1976). 
—  Family size (Shulman, 1978). 
—  Parental effectiveness and training of children (Dilks, 1979); 
—  Level of education of parents (Hitchcock & Oliver, 1979).  
—  Socio-economic status (Duner & Magnusson. 1979). 
—  Place and type of residence (Hitchcock & Oliver. 1979). 
3. Parental attitudes and expectations (Singh, R.D 1981).     
b.    Peer groups 
4. Acceptance by Peer group (Morrow & Wilson, 1961). 
—  Motivation and healthy competition offered by the peer group (Kurtz  Swenson, 1961). 
c.   Schools 
—  Sex of the teacher (Sarason, 1960). 
—  Classroom environment (O’Reilly, 1976). 
—  Characteristics of teacher (Skinner, 1978). 
—  Method of teaching (Hurlock, 1979). 
—  Atmosphere in school (Oliver, 1981). 
—  School discipline (Sinha, 1986). 
d.   Psychological and Personality Factors like 
—  Intelligence (Vernon & Sinha 1970). 

—   Motivation (Mohan, 1972). 

—  Learning Interests (Lackamp, 1975). 

—   Self-Concept (Leonetti, 1976). 

—  Adjustment of the individual (Vishnoi, 1977). 

—  Self-Esteem (Buss. 1978). 

—  Aptitude and traits (Browning, 1979). 

—  Scholastic skills and habits (Scarborough, 1981). 

Academic achievement is important as it helps the students to understand die hierarchy based on academic 
achievement i.e. higher the achievement more are the openings for the students and they can go for better 
lines and better jobs in all fields like science and technology, medicine, management, literature, education 
etc. Higher scholastic achievement is of a paramount importance for progress and promotion in any field. As 
students with higher level of achievement can have a better chance to get higher level of jobs and the type of 
work that is given to them, it provides still better chance of their growth in the professional field. 
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PARENTAL INVOLVEMENT 
Grolnick and Slowiaczek (1994) denotes the extend to which as well as the way in which parents take a 
keen interest and actively participate in their child’s education. Nurturing of children is directly related with 
home and parents. Parental Involvement implies how the parents involve themselves in developing the 
overall personality of the child. All parents have certain expectations, likes & dislikes  and preferences 
regarding how children should be handled, brought up and educated. 

TYPES OF PARENTAL INVOLVEMENT  
There can be two kinds of parent involvement. 
3. Occurs within  the home, 
4. Presence of parent(s) in the school. 
1.  Presence of Parents within the home ideally will include behaviours such as setting high expectations, 

Monitoring homework. Limiting television viewing or outside work, Knowing a child’s friends, 
Discussing school events with children, Valuing and talking about education, Showing respect for 
teachers and all school staff.     

2.  The physical presence of parent(s) in the school, range from Occasional attendance at a parent –teacher 
conference, Regular participation in the school events, ongoing participation in school activities. Teachers 
and parents are all seen partners with their own but also shared tasks and responsibilities.  

Goodson and Hess (1975) denoted various levels of Parental Involvement as follows: 
- Parents as policy makers: it is an increased sense of control  over their children’s lives, as well as over 

social institutions.  
-  Parents as effective teachers of their own children: developing Parental behaviour that will promote 

children’s cognitive and social development, particularly as it relates to school success.   
-  Parents as supporting resources for the school center or other institution.  
-  Parents as better parent’s Involvement in educational endeavors.  
Most educators recognize Parental Involvement in school activities and in the student’s schoolwork as 
integral to successful student academic performance. Parents, teachers, and students can influence parental   
participation; it usually involves grass roots, low-cost programs that are presumed to have positive effects on 
multiple domain.   
Comer and Haynes (1991) found parental participation in a child’s education to be essential for effective 
teaching and learning. They characterized schools as providing children with opportunities for positive 
interactions with adults and other school children that would transfer to the children’s home life and other 
learning environments. Comer and Haynes (1991) described three general ways in which school might 
enhance Parental Involvement by having parents:  
-   Participate in school events and activities.  
-   Help in the classroom and school programs.  
-   Participate in parent’s group activities. 
The mixed findings on the relation between Parental Involvement and student achievement can be explained 
by nonstandard operational definitions of both predictor and criterion variables. Parental Involvement e.g. 
can mean assessment of school-home communication, Parental Involvement at school, and involvement in 
the student’s learning activities and in school decision-making and governance, (Christenson, Rounds, and 
Gorney, 1992). Few researchers have considered the potential negative effects of Parental Involvement (e.g. 
meddling in teacher and school practices).  The criterion variables have shown considerable variability in 
conceptual and operational definitions (e.g., scores on achievement tests, in class performance ratings, and 
grades, Fehrmann 1987).  To-the contrary, Iverson, Brownlee and Walberg (1981) and Reynolds (1992) 
have suggested the Parental Involvement is more beneficial to younger (elementary) students than to older 
(middle and high school) students.  
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Philosophers, psychologists and sociologists have  studied parental behavior and other aspects related with it 
from time to time under such  headings as; ‘Parental lifestyle,  Parental attitude, ‘Parental sense, Parental 
expectancy, ‘Parental aspirations, ‘Art of Parenting, etc. in a study, Nebitt (1993), identified to examine the 
effects of  home parent communication  programs on reading achievement, conduct, homework habits, 
attendance  and parent student school interactions and found that students  whose parents were keen 
observers and inclined to assess child’s  progress showed better performance as compared to those who were 
less attended to by their parents. Luce (1993) designed to asses the effects of the family math, Parental 
Involvement program on mathematics achievement, anxiety towards math student cognitive and affective 
behavior, self esteem of children and parental attitude and found that participation in this program resulted 
into improved performance, improved attitude and reduced anxiety.  

Parental Involvement in School related programmes might be summarized into the following categories:   

5. Involvement in school learning process at home or at school.  

6. Involvement in school support.  

7. Involvement in school government.  

8. Home- school relations.  

1.  Involvement of School Learning processes at Home or at School: - This is perhaps the best-known 
example of Parental Involvement. Home reading, where parents are encouraged to hear their children read 
regularly at home.  The children benefit from the extra practice and the extra motivation that comes from 
knowing that their parents are interested and involved. The parents benefit form increased confidence and 
self-esteem at being given a valid part to play in their child’s learning.   

2.  Involvement in School Support: School support encompasses a wide range of activities, which don’t 
directly involve parents working with their own children (lyons, 1983).  

Mary Ellen Lucio Garza (2000) defines the concept of involvement in School Support as total and 
complete partnership with parents and the educational community. Positive parental skills such as making 
sure the children get enough sleep, eat well, wear clean and comfortable clothes and are prepared for class in 
every way, including supplies, are a great support to teachers.  

3.  Involvement in School Government:  Generally Parental Involvement in school   government is guided 
by legislation and the scope for a school to develop its own initiatives in this area is limited.  

4.  Home- School Relations: Perhaps this is the most fundamental degree of mutual trust between parent 
and teacher, there is an affinitive flow of information in both directions and Parental Involvement projects 
will have a chance of success (Lyons, 1983).  

DIMENSIONS OF PARENTAL INVOLVEMENT 

 While research has pointed to the benefits of parental involvement, less is understood about the areas 
of involvement that are most effective in improving achievement. Differences sometimes exist between 
parents and teachers regarding how parents should be involved in education. Some educators prefer 
traditional types of parent involvement such as volunteering to help with activities planned by the school and 
helping children with their homework. Although, educators may be very supportive of parents who volunteer 
to chaperone the school dance, for instance, they may oppose parent involvement in academic planning or 
school policy, fearing parents will be too interfering or critical of their children's teachers. The challenge is to 
find ways for parents and schools to work together in a way that is not only mutually beneficial but also 
improves the lives of children. 

The research studies reveal that there are many factors, cognitive & affective, related with parents and home 
environment, which results into better parent-child interactions leading to higher strides of achievement and 
personality development. 

Hess, (1969) organized important parental influences in the following ways: 
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—   Maximization of verbal interaction. 

—  Engagement with and the attention to child. 

—  Optimum effective maternal teaching behaviors. 

—  Diffused intellectual stimulation. 

—  Feeling of high regard for child himself. 

—  Pressure for independence and self - reliance. 

—   Charity of disciplinary rules and use of conceptual rather than arbitrary regulations. 

Gordon, (1971), presents nine parental cognitive factors that laboratory and field research has shown to be 
correlated with the intellectual and behavioral development of children. The factors cited are: 

—  Amount of academic guidance provided for the child. 

—  Parent's cognitive style or reacting to the environment. 

—   Presence of planned cultural activities. 

Amount of direct instructional time with the child; Educational aspirations for the child. Use of external 
resources (enrolling children in nursery school). Intellectual climate in the home (availability of books). 
Verbal facility of parents. Frequency of verbal contact between parent and child 

Ten affective home factors that appear to be associated with positive development were also identified 
(Gordon, 1971). These factors are: 

- Consistency of management 

- Helping the child to differentiate and become aware of him. The nature of discipline.  

- The emotional security and self-esteem of parents.  

- Parent's impulsivity-reflectivity. 

 - Parent's Internality externality.  

-  Amount of babying protectiveness.  

- Parent's trust of establishment institutions. 

-  Parent's willingness to devote time to child.  

- Parents work habits. 

Research has shown that parents can increase children's academic success through involvement with schools 
and communities. Parental involvement improves student morale, attitudes, and academic achievement 
across all subject areas. Thus, by getting involved, parents reduce children's risk of academic failure and 
dropping out before graduation. Children's behavior and social adjustment improve when parents' are 
proactive with schools and neighborhoods to cultivate an environment that promotes learning. 

  While many research efforts have been undertaken to assess the relationship between parent involvement 
and student achievement, the literature does not indicate which form of parent involvement, if any, is more 
likely to be correlated with increased student success and other indicators of school success. Despite the lack 
of a clear research endorsement for any particular parent involvement strategy, efforts to increase the level of 
parent involvement seem to cluster around two major approaches:                                                      

Encouraging parents to pursue at home behaviors that encourage learning and indicate a value for schooling. 
Conducting at school activities that support the teacher-parent relationship 
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STRESS 
The Stress can be defined in various ways. Stress may be internal state which can be caused by physical 
demands on the body such as disease, exercise , extremes of temperature, professional hazards and so on or 
by environmental and social situations which are evaluated as potentially harmful, uncontrollable or 
exceeding our resources  for coping,  Morgan & others (1993); Boyle, et al. (1995) defined Stress is 
typically defined in terms:  

 The external environment stimulus characteristics  

 Individual’s emotional states or  

 An interaction variable emphasizing the relationship between individuals and their environment.  

Stress is   the demand including the appraisal of threat, placed on an organism rather the response of 
the organism to those demands, Beckwith (1996). The process that occurs in response to events that 
disrupts our physical or psychological functioning, Baron (1996). 

ACADEMIC STRESS 
Cannon (1935) clearly defined that stress is clearly seen in terms of both physiological as well as emotional 
and psychological responses to various dangers in the environment. He postulated that passing a critical 
stress level, triggered by physical or emotional stimuli, endangers the homeostatic control of an organism. 

The name that is most closely associated with stress is Hans Selye (1950), who defined stress as a 
nonspecific response of the body to any demand characterized by the secretion of glucocorticoids. Selye 
(1950) developed the concept of General Adaptation Syndrome (GAS), which consists of three different 
stages of responding (shown in Fig. 6.1). 

 
Fig- 6.1: The three Stages of Selye’s General Adaptation Syndrome 

In the first stage, termed the alarm reaction, the organism becomes aware to the stress and prepares to resist 
the stressors by mobilizing and activating physiological functioning. 

• In the second stage i.e. the state of resistance; the various coping mechanism are employed in order to 
achieve suitable adaptation. 

• In the third stage i.e. the exhaustion stage; the adaptive reserves are depleted by long term or repeated 
conflict with stressors and resistance is then no longer possible. The result of this exhaustion is the onset 
of diseases of adaptation or stress affect the immunity. 

Selye (1974) modified the concept and defined stress as the non-specific response of the body to any 
demand. According to Spielberger (1979) the term stress is used to refer to a complex psycho-biological 
process that consists of three major elements. The process is initiated by a situation or stimulus that is 
potentially harmful or dangerous stressor. If a stressor is interpreted as dangerous or threatening, an anxiety 
reaction will be elicited. Thus the definition of stress reflects following temporal events. 

 
Fig-6.2:  Elements of stress According to Spelberger (1979) 
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According to Boyle, et. al (1995) the term stress is typically defined in terms of:- 

•  The external environmental stimulus characteristics; 

•  Individual's emotional states; 

•  An interaction variable emphasizing the relationship between the individuals and their environment. 

BIOLOGICAL BASIS OF STRESS 
In human nervous systems changes occur in a stressful or frightening situation which is shown as follows: 

 

 
Fig-6.3: Biological Basis of Stress 
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Raina (1983) listed some of the behavioural, physiological and health effects which have been suggested to 
be linked to the experience of stress. These effects have been placed in Table 6.2. 

Table-6.2: Showing Effects and Costs of Stress 
Subject Effects Anxiety, aggression, fatigue , depression  frustration , low  self –esteem  threat 

and  tension 
Behavioural Effect Accident  proneness, drug taking, emotional  outbursts excitability, impulsive  

behaviour  and restlessness 
Cognitive Effect Inability  to make  decision  and concentrate , frequent  forgetfulness and  

mental blocks 
Physiological Effects Increased blood and glucose level, increased  heart rate and  blood pressure, 

sweating, a lump  in the throat 
Health  Effects Asthma Chest and  back pain, coronary heart disease, diarrochea frequent  

urination, headaches, nightmares insomnia, psychosomatic disorders,  ulcers 
and  weakness 

Organization Effects Absenteeism high accidents rates, poor productivity. 

Apart from physiological and hormonal changes, new societal and environmental expectations too become a 
source of stress for adolescents. Mainly three types of stressors common to students are as:-  

•  Stress situations that are both foreseeable and avoidable such as peer pressure to experiment with drugs; 

•  Stress situations that are neither foreseeable nor avoidable such as parental divorce; and 

•  Stress situations that are foreseeable but not avoidable particularly examinations and entry to work force. 

Stress is the internal response of the individual to pressure, when the pressure experienced is greater than 
normal abilities, stress is there. In the school situation, this pressure may be accountable for individual's 
success and failure. Hence, this kind of stress i.e. academic stress is an important factor accounting for 
variation in academic achievement. 

Academic stress is a mental distress with respect to some anticipated frustration associated with academic 
failure or even an awareness of the possibility of such failure (Gupta and Khan, 1987). In the context of 
school, academic stress means a pervasive sense of urgency to team all those things, which are related or 
prescribed by the school (Shah, 1988). Academic stress has become a source of immediate concern as it also 
contributes to major health hazards, problems both physical and mental. Stress related diseases viz. high 
blood pressure, peptic ulcers, allergies, headaches seem to have reached to epidemic proportion. 

Background Stressors The third group of stressors have been labeled as daily hassles or routine stressors, 
i.e. stable, repetitive, low intensity problems encountered daily as part of one's routine. These daily hassles 
include job-dissatisfaction, neighbourhood, noise etc. that are less powerful but if the impact of these daily 
hassles persists over long periods of time, these become chronic. 

Many environmental stressors are so common that we are not aware of their impact, e.g. temperature, wind, 
rain and changes in weather are obvious contributors. Over populated cities burdened with crowds to 
maneuver through, line to stand in, seats to fight for, faceless bureaucracies to deal with and meaningless 
noise to listen can cause environmental stress attacks. Noise made in school by announcements, in classes, in 
recess periods and offices produce side effects such as dizziness, decrease in gastric functions, visual 
disabilities, fatigue, headache and nausea among students. These, in turn contribute poor job performance by 
students and absenteeism by students and staff (Gamlech & Chan,1994). 

SIGNIFICANCE OF PROBLEM 
Success in achievement, attitude and motivation in the education or learning environment makes learning 
more effective. The researches have authenticated that computer based instructions or the instructions which 
are delivered by computer plays a magic role in classes. Mastery of the subject matter is carried out with the 
help of a scientific computer based instructional plan. As mastery learning is highly planned instructional 
method to enhance learning based on the principle that learning rate is a function of the time a learner has to 
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learn to the time he actually needs to learn. Time to learn is adjusted to fit aptitude unlike traditional 
classroom instruction no student is to proceed to new material until basic prerequisite material is mastered. In 
Mastery learning, "the students are helped to master each learning unit before proceeding to a more advanced 
learning task" (Bloom 1985) in contrast to "conventional instruction". Thus, the students are not advanced to 
a subsequent learning objective until they demonstrate proficiency with the current one.  

There can be many reasons for the poor academic performance, e.g., lack of strong motivation in life, want 
of basic necessities in life, poor academic background of parents in addition to poor health of the child, etc. 
The basic policy of ‘what should be taught’ must be decided by the whole society and not by teacher alone. 
This will be the most democratic way of educating the child, because the education of the child is as much 
the responsibility of the parents as of the teacher. 

Stress makes a significant contribution to the prediction of subsequent school performance and acts as a 
negative predictor of academic performance in school children. Learning habits to combat academic stress 
can bring benefits beyond the classroom. If students can learn to perform up to their ability in school, the 
same anxiety-easing techniques can make them better prepared for job interviews, business presentations, or 
other stressful tasks in life. People assume that large problems require large solutions. But the truth is that 
simple psychological interventions can have powerful effects. Following these observations and trends in 
research the investigator design this study.  

The aim of this study was to study the learning outcomes of 9th graders through computer based mastery 
learning in relation to academic stress and parental involvement. 

STATEMENT OF THE PROBLEM 
A STUDY OF LEARNING OUTCOMES OF IX GRADERS THROUGH COMPUTER BASED 
MASTERY LEARNING IN RELATION TO ACADEMIC STRESS AND PARENTAL 
INVOLVEMENT.  

DELIMITATIONS 
The present study was delimited with respect to the following: 
 Mastery Learning packages based on only Bloom’s plan were administered through computers. 

 The impact of Mastery Learning strategies was studied on Achievement in Science (Physics, chemistry, 
Biology). 

 Students were equated with respect to Entry behaviour.  

 The study was confined to students of class IX  from  senior secondary schools: which were situated in 
Chandigarh and were: 

 Affiliated to CBSE. 

 English medium. 

 Co-educational.                                                            

OBJECTIVES   
1. To develop and validate computer based mastery learning (CBML) instructional  package   in 

science in Physics, Chemistry and Biology for IX graders.  

2. To study the impact of computer based mastery learning instructional packages on learning outcomes viz. 
achievement in Science (total) and separately in Physics, Chemistry and Biology of IX graders.. 

3.  To study the effect of academic stress on the learning outcomes viz. achievement in Science (total) and 
separately in Physics, Chemistry and Biology of IX graders. 

 4. To study the effect of parental involvement on learning outcomes viz. achievement in Science (total) and 
separately in Physics, Chemistry and Biology of IX graders. 
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 5. To study the interaction effect of Instructional Strategies and academic stress on the learning outcome viz. 
achievement in Science (total) and separately Physics, Chemistry and Biology of IX graders. 

 6. To study the interaction effect of Instructional Strategies and parental involvement on learning outcomes 
viz. achievement in Science (total) and separately in Physics, Chemistry and Biology of IX graders. 

 7. To study the interaction effect of academic stress and parental involvement on learning outcomes viz. 
achievement in Science (total) and separately in Physics, Chemistry and Biology of IX graders. 

 8. To study the interaction effect of Instructional Strategies , Academic stress and  parental involvement on 
learning outcomes viz. achievement in Science (total) and separately in  Physics, Chemistry and Biology 
of IX graders. 

 HYPOTHESES 
The following hypotheses were formulated and tested 
Ho.1: There is no significant difference in the achievement ( total gain mean scores in Science)of IX  

graders when taught by Computer Based Mastery Learning  as against Conventional Group 
Learning. 

Ho.2:  There is no significant difference in the achievement (total gain mean scores in Science) of IX 
graders due to high Parental involvement and low Parental involvement. 

Ho.3:  There is no significant difference in the achievement (total gain mean scores in Science) of IX 
graders due to high Academic stress and low Academic stress 

Ho.4:  There is no significant interaction between Instructional Strategies and Parental involvement in 
respect of the gain mean scores in Science (total gain mean scores) of IX graders. 

Ho.5:  There is no significant interaction between Instructional Strategies and Academic stress in respect of 
gain mean scores in Science (total gain mean scores) of IX graders. 

Ho.6:  There is no significant interaction between Academic stress and Parental involvement in respect of 
gain mean scores in Science (total gain mean scores) of IX graders. 

Ho.7:  There is no significant interaction among Instructional Strategies, Academic stress and Parental 
involvement in respect of the mean gains in Science (total gain mean scores) of IX graders. 

Ho.8:  There is no difference in gain means in Physics of IX graders when taught by Computer Based 
Mastery Learning as against Conventional Group Learning. 

Ho.9:  There is no difference between mean gain scores in Physics of IX graders with high Parental 
involvement and low Parental involvement. 

Ho.10:  There is no significant difference in the gain means in Physics of IX graders of high Academic stress 
and low Academic stress. 

Ho.11:  There is no interaction between Instructional Strategies and Parental involvement in respect of mean 
gains in Physics of IX graders. 

Ho.12:  There is no interaction between Instructional Strategies and Academic stress in respect of mean gain 
scores in Physics of IX graders. 

Ho.13:  There is no significant interaction between   Academic stress and Parental involvement in respect of 
mean gains in Physics of IX grader. 

Ho.14:  There is no interaction among, Instructional Strategies , Academic stress sand Parental involvement    
in respect of mean gain scores in Physics of IX grader. 

Ho.15:  There is no difference in the mean gain scores in Chemistry of IX graders when taught by Computer 
Based Mastery Learning  and Conventional Group  Learning. 
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Ho.16:  There is no difference in the mean gain scores in Chemistry of IX graders with high and low Parental 
involvement. 

Ho.17:  There is no difference in the mean gain scores in Chemistry of IX graders with high and low 
Academic stress. 

Ho.18:  There is no interaction between Instructional Strategies and Parental involvement in respect of mean 
gain scores in Chemistry of IX graders. 

Ho.19:  There is no interaction between Instructional Strategies and Academic stress in respect of mean gain 
scores in Chemistry of IX graders. 

Ho.20:  There is no interaction between Academic stress and Parental involvement in respect of mean gain 
scores in Chemistry of IX graders. 

Ho.21:  There is no significant interaction among Instructional Strategies, Academic stress and Parental 
involvement in respect of mean gain scores in  Chemistry of IX  grader. 

Ho.22:  There is no difference in mean gain scores in Biology of IX graders when taught through Computer 
Based Mastery Learning and Conventional Group Learning. 

Ho.23:  There is no difference in the mean gain scores in Biology of IX graders with high Parental 
involvement and low Parental involvement 

Ho.24: There is no difference in the mean gain scores in Biology of IX graders with high Academic stress 
and low Academic stress, 

Ho.25:  There is no interaction between Instructional Strategies and Parental involvement in respect of mean 
gain scores  in Biology of IX graders 

Ho.26:  There is no interaction between Instructional Strategies and Academic stress in respect of mean gain 
scores in Biology of IX graders 

Ho.27:  There is no interaction between Parental Involvement and Academic stress in respect of mean  gain 
scores in  Biology of IX graders 

Ho.28:  There is no interaction among Instructional Strategies, Academic stress and Parental involvement in 
respect of mean gain scores in Biology  of IX grader 

METHOD OF STUDY 
In every study factual material or data unknown or untapped so far is essential. Relevant data, adequate in 
quantity and quality and also reliable and valid in every respect is a must. Thus, the selection of suitable 
measurement is of vital importance for successful research, especially in an experimental research study of 
present type.  

TOOLS USED 
The following tools were used for collecting data: 
 Parental involvement  Scale:  Developed  and validated by  Ahuja, M.and Sharma, N. (2002) 

 Academic stress: Developed and validated by  Bisht, A. (1987). 

 Entry Behaviour Test –Developed and validated by  Malhan, A. 

 Formative Tests Developed and validated by the investigator separately for each unit.  

 Enrichment – material for early  masters  ( Identified  by the investigator  from the  related literature  
on the  content). 

 Remedial  instruction (provided  with  the help of Power Point Presentations  used by the students 
according to their requirements including peer- tutoring  developed  and  validated  by  the  investigator). 
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 Summative Tests for a group of  4,8 and 7 units of Physics , Chemistry  and Biology 
respectively(developed  and  validated  by  the  investigator). 

 Computer based Mastery learning Instructional package: (developed and validated   by investigator). 
The instructional package is based on Bloom’s Mastery learning Strategy.       

The  CBML package  includes 19 units of Science ( Physics , Chemistry, and Biology developed by 
investigator  based  on the cognitive skills, different  objectives and  content matter  and information  from 
the syllabi of the IX class .  

The detail of each of the tool has been discussed in chapter II of this report.  

SAMPLE 
The research investigation was carried out on the students of IXth grade. The students ranged between 13 – 
15 years of age. The sample was selected from the representative coeducational English medium senior 
secondary schools located in Chandigarh. The sample in the present investigation was selected at two levels: 

 THE SCHOOL SAMPLE 

 THE STUDENT SAMPLE 

 THE SCHOOL SAMPLE; 
The School sample was drawn from representative secondary school of Chandigarh wherein the medium of 
instruction was English. A list of schools in the city was procured from DEO’s office. The school sample 
was drawn randomly from these schools because basic facilities of computer laboratories were available in 
each of these schools. To satisfy the real effort in experimental research, the logical statistical inferences of 
random sampling was initially employed. Following procedure was adopted for selecting schools. Name of 
schools were written on separate sheets of papers of equal sizes. The names were folded and put into a box. 
The box was shaken up many times for easy shuffling. Another shuffling was done by hand as in the form of 
lottery. The investigator drew out the slips one by one bearing name of each school. The principals of these 
school were approached. None of the Principal of these schools objected to conduct this research experiment. 
Rather, they welcomed the investigator. The names of schools selected for the experiment have been listed 
below: 
1.  Shivalik Public School, 41-B, Chandigarh 
2. DAV Senior Secondary School,Sec.8 Chandigarh 
These two schools were assessed for matching of general background of the students and their entry 
behaviour knowledge (through  Entry Behaviour Test). Both of these schools were found to be matched. 
Hence Shivalik Public School, 41-B, Chandigarh was selected randomly for Experimental Group and DAV 
Senior Secondary School,Sec.8 Chandigarh was selected as control group. The control group was taught 
through Conventional method of teaching by their own teacher. 

Three sections were randomly selected from each of these two schools. 

STUDENT SAMPLE 
The initial student sample comprised of 250 students chosen from two randomly selected schools. The 
distribution of Initial Sample has been presented in   table 6.3.  

Table-6.3: Randomly Selected Schools for Experimental Treatment 
S.No. Name of the school Initial Sample 

1 Shivalik Public School, 41-B, Chandigarh 150 
2 DAV Senior Secondary School,Sec.8 Chandigarh 100 
 Total N= 250 

Because of administrative constraints of the school, the experimental treatment was given to all the 150 
students in three sections. During the process of experimentation that lasted for approximately 3 months, 
some students dropped out at one stage or the other. These students therefore were not considered at the time 
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of analysis.  The classification of students on the basis of Academic stress (high and Low) and parental 
involvement (high and Low) was done at the time of analysis. The final sample for analysis thus comprised 
of   N= 92 Students as shown in the table 6.4. 

Table-6.4: Final Sample according to Instructional Treatment 
S.No. Instructional Treatment No. of Students 

Initial  ungrouped sample       final sample 
I Experimental Group 50+50+50                                            46 
II Conventional Group 30+36+34                                            46 
 Total    250                                                    92 

DESIGN OF THE STUDY 
The present study was designed to investigate into the effectiveness of Computer based Mastery Learning 
Strategy in IX class Physics , Chemistry, and Biology  in relation to Academic Stress and Parental 
Involvement and for the study ANOVA of 2 X 2 X 2 and 3 factorial design were employed. 2 X 2 X 2 
factorial design was employed to analyze achievement gain scores, in respect of instructional strategies and 
two levels of Academic Stress and Parental Involvement. The instructional strategy being a treatment 
variable was studied at two levels: Computer based Mastery Learning Strategy and Conventional Group 
Learning. Academic Stress and Parental Involvement were independent variables, which were used to 
classify the students into High and Low Academic Stress and High and Low Parental Involvement. 
Achievement gain scores was the dependable variable. 

PROCEDURE 
Procedure of the investigation comprised of two main stages: 

 Selecting the Sample 

 Conducting the Experiment 

SELECTING THE SAMPLE 
The sample was selected at two levels; School Level and Student Level. Two schools with N = 92 students 
were selected for conducting the Experiment 

CONDUCTING THE EXPERIMENT 
The experiment was conducted in five phases as presented in following paragraphs: 

Phase I  Matching the groups 
Phase II  Administration of Pre-Test 
Phase III  Implementation of Instructional Programs 
Phase IV  Administration of Post-Test 
Phase V  Scoring and Analysis of data 
Phase1 Matching the Groups 
Before implementation of Mastery Learning Strategy, the tools for matching the groups i.e. Test for Entry 
Behaviour were administered. Entry Behaviour describes the behaviour, students must have acquired, before 
they can be instructed for a particular new terminal behaviour. It depicts the initial point where instruction 
must always begin and is different from terminal behaviour where the instruction concludes. The scores of 
Entry Behaviour Test, given to selected students, were used to determine whether or not students had 
adequate Entry Behaviour required for the instructional treatments. 

Phase 2 Administration of Pre-Test 
Since the experiment employed a Pre-test – Post-test design, final analysis was done on achievement gain 
scores, in relation to Academic Stress and Parental Involvement Pre-test was given to all the students of 
experimental and control groups. No time limit was imposed as to get an exact Pre experiment information 
regarding knowledge of students on topics to be taught through Mastery Learning Strategies. Scoring was 
done to obtain the pre-experiment information about the students. 
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Phase 3 Implementation of Instructional Program 
The investigator developed 19 units of Computer based instructional Package for the purpose of providing 
basic information and knowledge of Physics, Chemistry, and Biology to the sample of 92 students. The 
students were divided into two treatment groups considering one experimental groups and one control group. 

The instructional treatment was imparted to 92 students within the intact group selection plan. Mastery 
Learning with computers was incorporated into Mastery Learning Strategy by the investigator. The Control 
group was taught by their regular (Science) teacher in the conventional way. The CBML was taught by 
investigator herself so that fine strategic differences could be taken care of. The sequence of Events for 
experimental groups in the classroom was as follows: 

Phase 4 Administration Of post-test 
After completion of all the four, seven and eight units respectively, the post test was administered to all the 
students. Answer sheets were scored. Time limit was 1:30 hour for 70 questions. 

Phase 5 Scoring 
All the tools were scored according to their prescribed keys and data was subjected to statistical analysis. 

STATISTICAL ANALYSIS 
Following statistical techniques were employed for the purpose of data analysis 
1.  Graphical presentations- Bar diagrams were drawn. 

2.  Descriptive Statistics like Mean, SD on  Entry Behaviour were done. 

3.  One way ANOVA on Entry Behaviour was done. 

4.  Three way analysis of covariance to study the impact of instructional treatment on learning out comes 
was employed. 

5.  Significant F-ratios were followed by t-test. 

MAJOR FINDINGS 
In the light of the interpretation of the results of the present study, the following conclusions were drawn: 

RESULTS BASED ON ANALYSES ON TOTAL GAIN MEANS 
 The mean gains (Total Scores in Science) through Computer Based Mastery Learning was more than the 

mean gains through conventional group learning. 
 The gain means (Total Scores in Science) of the two parental involvement groups( High & Low )  may 

not be treated as different beyond the contribution of chance factor and the observed mean difference may 
be ascribed to chance factor alone. 

 The gain means (Total Scores in Science) of the two groups due to academic stress( High & Low )  may 
not be treated as different beyond the contribution of chance factor and the observed mean difference  
may be ascribed to the chance factor alone. 

 The mean gains (Total Scores in Science) of the groups of IX graders due to interaction between 
Instructional Strategies and Parental Involvement (High & Low)  were not different . The two variables 
may be treated as independent of each other. 

 The mean gains (Total Scores in Science) of the groups of IX graders due to interaction between 
Instructional Strategies and Academic Stress (High & Low)   were not found to be different .The two 
variables may be treated as independent of each other. 

 The two variables Parental Involvement (High & Low)   and Academic Stress (High & Low)    do not 
interact to yield different gain means (Total Scores in Science) and must be acting as independent of each 
other. 

 the three variables Viz. Instructional Strategies (CBML&CGL), Parental Involvement (High &Low) and 
Academic Stress(High &Low) do not interact to yield different gain means (Total Scores in Science). The 
three variables act independent of each other.  



 

 

 Computer Based Mastery Learning Vs Traditional Learning: An Empirical Study 

182 

RESULTS BASED ON ANALYSES ON GAIN MEAN SCORES IN PHYSICS 
 The mean gain in Physics through Computer Based Mastery Learning was more than the mean gain 

through Conventional Group Learning. 

 The gain means in Physics of the two Parental involvement groups (High & Low) may not be treated as 
different beyond the contribution of chance factor and the observed mean difference may be ascribed to  
chance factor alone. 

 The gain means in Physics of the two Academic Stress groups (High & Low) may not be treated as 
different beyond the contribution of chance factor and the observed mean difference may be ascribed to 
the chance factor alone. 

 The two variables Instructional Strategies and Parental involvement do not interact to yield different gain 
means in Physics and the two act as independent  of each other. 

 The two variables Instructional Strategies and Academic Stress do not interact to yield different gain 
means in Physics and the two act as independent of each other. 

 The two variables Parental Involvement and Academic Stress do not interact to yield differences in gain 
means in Physics and they act independent of each other. 

 The three variables Instructional Strategies (CBML&CGL), Parental Involvement (High & Low )and 
Academic Stress (High & Low) do not interact to yield different gain means in Physics. The three 
variables act independent of each other.   

RESULTS BASED ON ANALYSES ON GAIN MEAN SCORES IN CHEMISTRY: 
 The mean gain in Chemistry through Computer Based Mastery Learning was more than the mean gain 

through Conventional Group Learning.  

 The gain means in Chemistry of the two Parental Involvement groups (High & Low) may not be treated 
as different beyond the contribution of chance factor and the observed mean difference may be ascribed 
to the chance factor alone. 

 The gain means in Chemistry of the two groups (High and Low Academic Stress) may not be treated as 
different beyond the contribution of chance factor and the observed mean difference may be ascribed to 
the chance factor alone. 

 The two variables Instructional Strategies (CBML&CGL)  and Parental Involvement (High & Low) do 
not interact to yield difference in gain means in Chemistry and the two variables act independent of each 
other. 

 The two variables Instructional Strategies (CBML&CGL)   and Academic Stress (High & Low)  do not 
interact to yield difference in gain means in Chemistry and two variables act independent of each other. 

 The two variables Parental Involvement (High & Low)   and Academic Stress (High & Low)   do not 
interact   to yield difference in gain means in Chemistry and may be taken as independent of each other. 

 The three variables Instructional Strategies, Parental Involvement and Academic Stress interact with each 
other to yield differences in gain means in Chemistry for different combination groups. 

 Students with High Parental Involvement and High Academic Stress         attained higher gain means 
in chemistry through Computer Based Mastery Learning  than through Conventional Group Learning. 

 Students with High Parental Involvement and Low Academic Stress attained higher gain means 
through Computer based Mastery Learning than those with High Parental Involvement and Low 
Academic Stress studying through Conventional Group Learning. 

 Students with Low Parental Involvement and High Academic Stress achieved higher gain means 
through Computer based Mastery Learning   than those with Low Parental Involvement and High 
Academic Stress who were studying through Conventional Group Learning. 
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 Students with Low Parental Involvement and Low Academic Stress achieved higher gain means 
through Computer based Mastery Learning than those with Low Parental Involvement and Low 
Academic Stress who were studying  through Conventional Group Learning. 

 Students of Computer based Mastery  Learning  group with High Parental Involvement and with High 
Academic Stress achieved equal gain means in Chemistry as those with High Parental Involvement 
and  Low Academic Stress  studying through Computer based Mastery  Learning.  

 Conventional Group Learning students with High Parental Involvement having High Academic Stress 
attained equal gain means in Chemistry as those of Conventional Group Learning group having High 
Parental Involvement and Low Academic Stress.  

 Computer based mastery learning group with Low Parental Involvement and High Academic Stress 
achieved equal gain means in Chemistry as Computer based mastery learning group with Low Parental 
Involvement and low Academic Stress  group. 

 Conventional Group Learning students with Low Parental Involvement and High Academic Stress are 
not different on their achievement gain means  in Chemistry from their counterparts of Conventional 
Group Learning and Low Parental Involvement with Low Academic Stress. 

 Students within Computer based mastery learning group with High Academic Stress; High Parental 
involvement group achieved equal gain means as those with Low Parental Involvement. 

 Within Computer Based Mastery Learning group and Low Academic Stress, students with High 
Parental Involvement achieved equal gain means in Chemistry as those within similar group having 
low parental involvement. 

 Students of Conventional Learning  Group with High Parental Involvement and with High Academic 
Stress achieved equal  gain means as  those with Low Parental Involvement and  High Academic 
Stress  studying through Conventional Group Learning . 

 Within Conventional Group Learning with Low Academic Stress ; students with High Parental 
Involvement and those in Low Parental Involvement group achieved equal gain means in Chemistry.  

RESULTS BASED ON ANALYSES ON GAIN MEAN SCORES IN BIOLOGY 
 the mean gains in Biology  through Computer Based Mastery Learning was higher than the mean gains 

through Conventional Group  learning.  

 the gain means of  the two Parental Involvement groups (High & low)  may not be treated as different 
beyond the contribution of chance factor and the observed difference in their gain means in Biology may 
be ascribed to  chance factor alone.  

 the gain means in Biology for the high academic stress group and low academic stress group may not be 
treated as different beyond the contribution of chance factor and the observed mean difference may be 
ascribed  to the  chance factor alone.  

 the two variables viz; Instructional Strategies and Parental involvement  interact with each other to yield 
different gain mean for various combination groups. 
 students with High Parental Involvement and Low Parental Involvement obtained equal gain means 

through Computer Based Mastery Learning. Hence the mean of both the groups may not be taken as 
different and the observed difference may be ascribed to the  chance factor alone  

 the gain mean in Biology of Conventional Group Learning and High       Parental Involvement was 
more than the mean of Conventional Group     Learning and Low Parental Involvement.  

 the  gain mean in Biology  of Computer Based Mastery Learning  and High Parental Involvement was 
more than the mean of Conventional Group Learning and High Parental Involvement. 

 the mean gain score of Computer Based Mastery Learning and  Low Parental Involvement was more 
than the mean gain scores of Conventional Group Learning and Low Parental Involvement. 
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 Instructional Strategies do not interact with Academic Stress to yield difference in mean gain scores in 
Biology. It tells that the effect of Instructional Strategy is independent of the Academic Stress as revealed 
by gain mean scores in Biology. 

 the effect of Parental Involvement is independent of the Academic Stress as revealed by gain mean scores 
in Biology. 

 the three variables Viz. Instructional Strategies , Parental Involvement and Academic Stress act 
independent of each other  in respect of gain mean scores in Biology.   

EDUCATIONAL IMPLICATIONS OF THE STUDY 
The findings of the present investigation reveal that teaching students through computer based mastery 
learning strategy based on Bloom's Mastery Learning strategy of instructions is highly beneficial for the 
students. The remedial teaching & enrichment offered to learners according to their individual needs help 
students to understand much better than the traditional method of teaching .The Mastery Learning Strategy 
through computer offers a great new possibility to improve achievement that helps in nourishing academic 
emotions of students. It caters to the emotional diversity in an academic setting by considering   the full 
range of emotions experienced  by students at schools. 

Results showed that academic emotions are significantly related to students' motivation, learning strategies, 
cognitive resources, self-regulation and academic achievement. When students are taught through slide 
shows or by showing films or audio visual aids, it makes the lesson highly interesting for them. In the present 
investigation, computer based mastery learning has resulted into higher achievement in gain scores of 
physics, chemistry and biology as against conventional  group learning strategy. These  results reveal that 
there is a consistent  positive effect of computer based mastery learning strategy on learning outcomes of 
students.  

It provides highly favuoable instructional component needed to promote equality in educational outcomes. 
Quality instruction and equality of results can add to provide a healthy and motivational experience for the 
students. 

The experience of consistent success has an important effect on students' perception and beliefs about their 
abilities that further has a positive effect on their future expectations in many settings. The findings of the 
study can be incorporated in teacher training programme to enable teachers to provide many opportunities 
for the learners to experience success.   Use of mastery principles with computers and with the help of 
parents seems to be an ideal situation for students to enjoy higher strides of success 

Even the in-service teachers must be provided with orientations on computer based mastery learning 
instructional strategy to make teaching learning process more congenial and  meaningful for the students. 

The outcomes of the study, which are studied in relation to Academic stress and parental involvement, 
revealed the importance of quality of instruction, time allowed for learning, motive for learning a task and 
proper use of strategy for accomplishing a task that promotes quality of learning. 

Similar efforts be made in different subject areas where academic stress and parental involvement other than 
prior knowledge in a subject be identified and used for designing and implementing instruction. 

Educational administrators, managers, instructional designers, curriculum developers, implementers and 
teachers should focus on a systematic approach of teaching and learning , like CBML, rather than overt 
behaviour .The new instructional designs with   new future vision involving technologies may be introduced 
where the learners could learn to access information and transform it into knowledge. 

The companies involved in preparing multimedia instructional package or those companies who plan to 
plunge into the ventures may get cues and introduces more of click-based technologies to adjust those 
according to the requirements of the individual and also add more of alternatives formative testing tools, as 
has been done in the present investigation. 
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This can   help learner to work on CBML instructional  package suiting to his cognitive processing make-up 
and also ensure higher levels of achievement before proceeding to next units. This may lead to develop their 
self -esteem, self -concept and self-confidence. 

SUGGESTIONS FOR FURTHER RESEARCH 
No sweeping generalizations could be made as the investigator is quite aware of the limitations under which 
the present investigation was conducted. The findings are only indicative of trends and hence are to be 
viewed in light of following limitations: 

 The sample was limited only to the urban area.  

 The sample of the students was drawn from the schools having well developed computer laboratories. 

 The study was limited to only IX grade of normal children rather than on any specific group of children. 

 The variable studied were limited to computer based mastery learning strategy, academic stress & 
parental involvement. 

 Study was conducted on both boys and girls. 

 Achievement was viewed on the basis of  performance in science (physics, chemistry and biology) only. 

The researcher, by virtue of her experience in the field of study humbly offers the following suggestions for 
further research that could be taken by the perspective researchers. 

 Based on the present research about computer based mastery learning strategy, academic stress and  
parental involvement, it is clear that computer assisted instructions seemed to be better in achieving 
higher gains as compared to control group.  

To complement this research, for further study, a well designed strategy can be focused that will better 
capture the impact of parental involvement & CBML strategy on other type of stresses. Hence similar 
studies can be conducted focusing on the other types of stresses.  

 For further research, a well designed strategy can be focused on promoting achievement even when 
learners seem to be low in computer knowledge, differ in levels of academic stress and parental 
involvement. 

It is recommended that, for further study, this research be modified at other levels of education to 
determine if the results of the study were influenced by other environmental factors. 

 Similar studies can be designed for subject-streams other than science and can be tried at different 
levels of education at elementary, secondary and higher education level. 

 The effectiveness of CBML instructions may be researched further at large scale with a larger sample 
of different age groups and grade levels. 

 Further investigations are also suggested in terms of urban-rural background and socio-economic 
status for the effectiveness of CBML strategy. 

 School administrators, guidance and counselling workers and teachers can take clue from the result of 
the study for the advantage of the learners and society as a whole. 

 Comparative and cross-cultural studies may be taken up to validate results of the present study and 
derive generalization. 

 For greater validity of results and for arriving at conclusive generalizations the study may be repeated 
on larger population. 

 Studies may be conducted to investigate that how do study habits of students change in respect to the 
use of new technologies such as CBML instructions in their education and in turn its impact on social 
and academic environment in work culture. 
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 Studies  may be conducted to investigate the impact of CBML instructions in rural and backward area. 

 Further studies may be conducted in order to understand how use of new technologies by students 
such as CBML instructions change their attitude & motivation. 

 The study may be conducted in order to understand the utilization of new technologies such as CBML 
instructions to help weak and handicapped students. 

Further research may be conducted to understand the utilization of  these technologies to increase students 
abilities like creative, analytical and critical thinking.  
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