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ABSTRACT

The present study was conducted to identify the effectiveness of two
Instructional Procedures, Peer Tutoring and Existing Method of Teaching.
Effectiveness was measured on the Achievement and Retention in Biology of
Standard VIII pupils. The study was carried out as a controlled experiment using the
Solomon Four-Group True - Experimental Design. The sample selected for the
study were four intact classroom groups from four schools of Kozhikode and
Malappuram districts. Out of this, two groups were treated as experimental groups
and two as control groups. Experimental groups were taught through Peer Tutoring
and Control groups through Existing Method of T eaching. After the Experimental
and Control treatment, the data gathered was analysed and interpreted. It was found
that pupils taught through Peer Tutoring outperformed the pupils taught through
Existing Method of Teaching. But both the instructional procedures were found to

be equally effective in retaining the acquired knowledge.

Resbma P.T.
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CHAPITER._

Chre

l :ducation is a unique and great investment in human capital for the

present and the future. Education is an important factor for progress

and the development of a country. It plays a vital role in economic and
social development and national integration. The prime aim of education is the
qualitatii’e change of educant and the society. While being educated, man is also
involved as an agent of change in the structure of education. The progress of

education is the result of human endeavour. It is the rational being, who decides the

standards and aims of education.

Students in ancient India used to receive education far away from their parental
influence under the guidance of Gurus. In the early nineteenth century, there was
prevalence of indigenous system of education. By the end of nineteenth century, the
old indigenous system of education almost completely disappeared and a new system
of education developed. In this system fext book approach is practiced where
completing of syllabus is important ignoring the individual needs and pace of
children. Classroom success is measured by the amount of notes the students take and

by the ability to repeat and relate this material in subsequent examinations.

In the traditional competitive classroom, the purpose of learning process and its
evaluation is to rank students from the best to the worst. In most of the classrooms,
fairly stable pattern of achievement exist, so that the majority of students always lose
and a few students always win. Thus a student may spend ten to twelve years in
schools being carried the complex of a loser. It would lead to a sense of
worthlessness, helplessness and incompetence (Bindhu, 1999; Golda, 1999; Hameed,
1997; Sasidharan, 1997).
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In a traditional classroom, teaching any subject is perceived to be the passing
on of knowledge from an 'expert' to a 'movice'. School experiences consists of
teachers holding those 'right' answers and waiting for pupils to guess what was in their
. heads and pages - with their subsequent approval or dismissal of pupil's answer.
Information is held like a valuable commodity by the teacher, passed to students in
lectures and via textbooks, and then redeposited by students on multiple-choice and

short-answer exams (Gillespie & Lerner, 2000).

Secondary education is, perhaps, the weakest link in the educational set up.
Two major evils that afflict our secondary educational system are low standard and
imbalances. Low standards are due to the inadequacy of the curriculum and syllabus,
the inefficiency in teaching and poor academic discipline in the schools (Rao, 1999).
The curriculum of the average secondary schools in India is still pedantic and

dominated by examination.

So, in order to reform the secondary school education, Government has
implemented a new curriculum which is giving importance to both scholastic and co-
scholastic areas. The new curriculum is open ended, process oriented, learner

centered and laying emphasis on the all round development of the individual.

This curriculum is an extension of the District Primary Education Programme
(DPEP) procedures, followed in the primary classes. Here, students themselves
construct knowledge, and the teacher is only a facilitator. But still a confusion exists
in the part of teachers about how to transact the reformed curricular materials. Holt
(1964) said,

Only few children in school ever become good at learning in the
way teachers try to make them learn. Most of them got
humiliated, frightened and discouraged. They use their minds,
not to learn, but to get out of doing the things teachers tell them

to do, make them learn. In the long run these strategies are



Introduction 3

self- defeating and destroy both character and intelligence.

This is the real failure that has taken place in school; hardly
any children escape.

To avoid these inherent problems in the traditional classrooms, a variety of new

instructional strategies like learning in groups, paired reading, collaborative

teaching, companion study etc. have been developed. Peer Tutoring is one among
them.

Students as teachers is a new approach which will lead to joyful learning in the
classrooms. Students who are advanced in learning than their peers, act as teachers to
them. If the classmate becomes a teacher, the children will be more interested in
learning. The student acting as a teacher will be more able to understand the students
as he/she is also one among them. Children will feel a democratic atmosphere in the
classroom and this will make learning joyful. In the traditional set up, the teacher
transmits the bits of information to those passive students in the class. They have not
given any chance to involve in the teaching- learning situation. To the students the
teacher figure is a fear and tension creating object. Ultimately classroom learning is
predominant with fear, tension and losers complex. When students are placed as

teachers all these pitfalls will be automatically out of the classroom.
1.1. NEED AND SIGNIFICANCE

For many centuries education meant people talking and listening: teachers
talking to students, students listening to teachers, sometimes teachers listening to
students. Educating means more than teaching people to read and write. It means
empowering people with knowledge, skills and dispositions to participate actively in
the developmental process (Rao, 2003). Here lies the importance of Peer T utoring.
Collaboration of this type can help, facilitate pupil's personal, social, as well as their
academic competencies. Social interaction of this type is essential for the healthy

development of learning.
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There are three main ways in which the instructional process may be
structured: cooperatively, competitively and individualistically. In a cooperative
structure, as one pupil achieves, others automatically achieve also. In a competitive
structure, when one achieves, the others automatically do not achieve. In an
individualistic structure, pupil's goals are unrelated and independent. Johnson and
Johnson (1983) made an experimental comparison of the effects of cooperative,
competitive and individualistic learning experiences and the results indicated that
cooperative learning experiences, as compared with competitive or individualistic
ones, promoted more interpersonal attraction and promoted higher self-esteem and
greater empathy on the part of all children. McKellar (1986) reported that the use of
Peer Tutoring is appealing to educators because of the potentials for increasing the
total amount of teaching in the school, for shifting the school climate from

competitiveness to cooperation and for emotional benefits to the participants from the

individualized situation.

Glynn (1985) argues that in many classrooms at all levels of education,
individual learners have minimal control over learning interactions and hence, are
excessively dependent on external control by teachers. The four major characteristics
of the environments conducive to responsive and independent learning are: (1) the
learner must be able to initiate rather than merely react to stimuli controlled by
another, (2) the sharing of activity between less skilled and more skilled performers,
between whom there is a positive social relationship, (3) reciprocity or mutual
influence, with each participant in the interaction modifying the behaviour of the other
and (4) learning context relates to the amount and type of feed back provided for the

initiation of the learner. Peer Tutoring satisfies all of these characteristics.

"

The only context in which children can reverse interactional roles with the
same intellectual content, giving directions as well as following them, and asking
questions as well as answering them, is with their peers (Cazden, 1998). Vygotsky

(1978) states that learning awakens a variety of internal developmental processes that



Introduction 5

are able to operate only when the child is interacting with people in his environment
and co-operation with his peers. Problem solving in collaboration with more capable

peers could enable children to enter into new areas of potential.

Student's cognitive progress depends on their psychological predispositions
such as their interest, confidence, sense of progress and achievement as well as on

social interactions with their peers who provide them with both cognitive and

emotional support (Frasson, et al., 2004).

Considerable research indicated that many students may learn better from their
peers than from adults. Being closer in knowledge and status, the tutee in a peer
relation feels freer to express opinions, ask questions, and risk untested solutions. The
interaction between instructor and pupils is more balanced and more lively when the
tutor is a peer. So many studies were conducted in order to find out the relationship
between Peer Tutoring and Achievement and they consistently highlight positive
results (Graetz, 2004; Mastropieri, 2003; Mastropieri, et al., 2005; McMaster, et al.,
2006; Shinn, et al., 2002).

Graetz (2004) noted that strategies like Peer Tutoring are useful in enhancing
the performance of Autism Spectrum Disorder students. Schleyer, et al. (2005)
reported that in a Peer Tutoring programme for second year undergraduate students,
results indicated that Peer Tutoring was effective and students developed problem-
solving skills. Peer Assisted Learning Strategies (PALS) and Classwide Peer
Tutoring (CWPT) are potentially effective tools in the fight to prevent/remediate

reading failure particularly among the most fragile learners. (Maheady, et al., 2006)

Social improvement was noted for both tutors and tutees in many of the Peer
Tutoring programmes conducted. James, et al. (1991) reported that in a peer support
programme, apart from gains in spelling and reading, improvement in self-confidence,
attitudes to study, personal cleanliness and social interactions were noted. Tutors gain

self-esteem and are able to contribute positively to the school community, learn early
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the sense of achievement which can be gained through helping others (Sharp, et al.,
1994).  Different types of co-operative interactions were highlighted among the
students in Peer Tutoring Programmes (Duran & Monereo, 2005). Dennison (2002)
reported that a Peer Tutoring project was successfully implemented for preventing

school dropout, increasing youth's interest in volunteerism and expanding real-world

learning experiences for students.

Research works showed that even tutors and teachers benefit academically
from the Peer Tutoring programme. Tutors gain from learning by feaching. Their
involvement helps to improve their own academic competence (Thomas, 1994).
Tutors improve their communication and leadership skills and become more
responsible and employable (Schleyer, et al., 2005). Olmscheid (1999) reported that
by utilizing Peer Tutoring, teachers can teach more effectively, it enables teachers to
focus on new materials. Peer Tutoring programmes have achieved positive effects for
both tutors and tutees of minority disadvantaged status (Greenwood, et al., 1989),
developmentally delayed status (Osguthorpe & Scruggs, 1986) and low-achieving
status in regular classroom (Polirstok, 1986). Peer Tutoring procedures have been
well developed and are valuable resources for facilitating the academic and social
growth of regular and special education students (Husen & Postlethwaite, 1994).
Peer Tutoring is an effective tool to improve the academic behaviours of students with
disabilities, students with special needs and students from poverty and abuse (Heron,

et al., 2006; Maheady, et al., 2006; Mastropieri, et al., 2005).

The pace and complexity of life can make it difficult for adults, as well as
children, to find someone who genuinely wants to — and is available to — listen and
help. In this sense peer support is an invaluable and available aid to learning (Jones
& Charlton, 1996). Many studies conducted in developed countries have pointed out
that Peer Tutoring is a better strategy for academic achievement and retention of the

materials studied.
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Stauf (1999) reported a Peer Tutoring programme started by Bainbridge
College. Peer support lead to personal academic accomplishment, increased self-
esteem, rewards and recognition. Because of the programme it was noted that student
retention was up by five percent. Platt (2001) described a Peer Tutoring programme
conducted by the South Plains College Teaching and Learning Centre. It was noted
that total retention rates for students completing specific exit-level reading courses
was 75 percentage compared with 73 percentage previous year. Through the review
of literature, reports of research treating Peer Tutoring in conjunction with other

instructional strategies were found (Bindhu, 1999).

In Jigsaw learning developed by Aronson, et al. (1978) Peer Tutoring
procedure is the central tactic, but not independent and known in the label of Jigsaw
learning and process. Independent studies on Peer Tutoring in Indian context are rare.
These facts enabled the investigator to conduct a study of this kind as Effectiveness

of Peer Tutoring and Existing Method of Teaching on Achievement and Retention
in Biology of Standard VIII Pupils.

1.2. STATEMENT OF THE PROBLEM

The problem of the study is to investigate the effectiveness of two types of
Instructional Procedures namely Peer Tutoring and Existing Method of Teaching.
Effectiveness is measured on Achievement and Retention in Biology of Standard VIII
pupils. Further, through an experiment the two Instructional Procedures are compared,
to know whether there is any significant difference between the pupils taught
through Peer Tutoring and Existing Method of Teaching. |

1.3. DEFINITION OF KEY TERMS

The definitions of the important terms used in the title of the problem are

presented as follows.
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1.3.1. PEER TUTORING

Peer Tutoring is an instructional arrangement in which able pupils work with
pupils of lesser ability in a carefully organised way, helping each other rather than

being directed exclusively by a teacher (Topping, 1988).

Peer Tutoring is an instructional arrangement in which students teach their
peers. In this approach a child trains another child in skills and subject matter that the
first child has mastered. Because the first child has greater information or competence
than the second child, the two do not begin the relationship with equal status, rather,

the first child is considered as an expert and the second child a relative novice.

1.3.2. EXISTING METHOD OF TEACHING

Existing Method of Teaching means the method of teaching utilized for
transacting the new curriculum implemented- by Kerala Government in the secondary

schools from the year 2002-2003 and onwards.
1.3.3. ACHIEVEMENT IN BIOLOGY

In the present study, Achievement in Biology is the accomplishment of

proficiency of performance in Biology as measured by a standardised test.

1.3.4. RETENTION

Good (1973) described Retention as the result of an excitation, experience of

response, occurring as a persisting after effect, that may serve as the basis for future

modification of response or experience.

In the present study, Retention is considered as the amount of the learned
material that can be correctly remembered after a fixed interval of time. Retention
can be categorised into two, short-term Retention and long-term Retention (Deese &
Hulse, 1967). In short-term Retention, the retention period will be a few seconds, in
long-term Retention, it may be days, months or years. In the present study long-term

Retention was considered. The Retention interval was fixed for one month.
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A baseline should be needed from which to measure Retention (Deese &
Hulse, 1967). The actual quantity of the learned material existed immediately after
the learning is over, can be considered as the base line. In the present study, an
Achievement test was conducted, immediately after the completion of treatment, for
this purpose. After the Retention interval (one month), the same Achievement test
(Retention test) was conducted again, in which the subjects reproduced the learned
material by recall, recognition and reconstruction. Thus the amount of learned
material forgotten after one month was measured. Amount forgotten = Amount
learned — Amount retained (Deese & Hulse, 1967). The amount of Retention was

calculated by subtracting the amount forgotten from the amount learned.

1.3.5. STANDARD VIII PUPILS

The term standard VIII pupils is used in the present study to denote pupils

attending instruction in standard VIII classes in any of the recognised schools of

Kerala state. W,

N
1.4. VARIABLES
The Independent, Dependent and Control variables selected for the present

study are explained in the following section.
Rationale for selecting Variables

Former researches on classroom and learning process revealed that
Instructional Procedures influences the outcomes of learning tremendously (Olsen
& Kagan, 1992). The investigator examined many cooperative/collaborative learning
strategies like Learning Together (Johnson & Johnson, 1975), Group Investigation
(Sharan & Sharan, 1976), Jigsaw Learning - I (Aronson, et al., 1978) and Jigsaw II-
(Slavin, 1980). Small group instruction incorporating cooperative strategies was
found to have a number of advantages overA whole - class instruction (Farrant, 1980).
Hence Peer Tutoring, a relevant and important instructional procedure in which

students teach students, is selected as the Experimental variable. In Peer Tutoring,



Introduction 10

students acts as teachers to their peers and many researches in this area confirmed the
effectiveness of Peer Tutoring in boosting up student achievement and retention
along with the development of Socio Psychological effects like increase in social
behaviours, positive attitude towards handicapped peers, decrease in aggressive

behaviour, improvement in discipline, attainment of self-esteem and self confidence
(Topping, 1988).

The experts have further reported that Peer Tutoring with its unlimited
advantage in student achievement, retention and personality development can be used

to overcome the drawbacks of conventional teacher centered instructions.

This is an Experimental study and therefore the effect of a particular treatment
should be compared with that of a group without experimental treatment. The
Experiment was to be conducted on standard VIII pupils of Kerala and therefore the
present procedure of instruction in the secondary school classes, ie., the Existing
Method of Teaching was treated as the second level of Independent variable, the

Instructional Procedure and the variable for control treatment.

Dependent variables are the measured changes in pupil's performance
attributable to the influence of the Independent variable. Former researches have
shown that Peer Tutoring had remarkable influence on the performance of pupils in
terms of Achievement and Retention (Chugh, 2002; Coenen, 2002; Mastropieri,
et al., 2003; Platt, 2001). Student achievement will only be meaningful if it is
retained for a considerable period of time. So the investigator selected Achievement

and Retention as the Dependent variables with its corresponding objective-wise

components.
1.4.1. INDEPENDENT VARIABLE

In the present study two Instructional Procedures are utilised. Peer Tutoring
and Existing Method of Teaching are generally considered as two levels of
instructional procedures.  Hence Instructional Procedure is treated as the

Independent variable.
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1.4.2 DEPENDENT VARIABLES
Dependent variables selected for the present study are the following:

142.1. Achievement in Biology ~ (A Total achievement score and six Objective-

wise scores namely Knowledge, Comprehension, Application, Analysis,
Synthesis and Evaluation).

1.42.2. Retention in Biology - (A Total retention score and six Objective-wise

scores namely Knowledge, Comprehension, Application, Analysis,

Synthesis and Evaluation).
1.4.3. CONTROL VARIABLES

In an Experimental study, certain aspects of the study or sample might
influence the Dependent variables and will confuse with the effects of the
Independent variables. These variables should be controlled otherwise they will
significantly influence the results of the study. For the present study, from the
numerous variables which might intervene in the experimental situation, Previous
knowledge of the student, Intelligence (Verbal and Non—verbal), Learning Strategies
and Socio-Economic Status were selected for controlling. These variables were
selected because all of them strongly influence both the Independent and Dependent
variables. Bindhu and Kumar ( 2001) suggest that the familiarity of students with the
topics used for experiment will have an additive effect in the expected change
produced by the Independent variables. Intelligence (Verbal and Non-verbal) has a
remarkable influence on the Achievement of students. Learning Strategies improve
the comprehension, learning, retention and retrieval of information (Reshma, 2000).
Morse and Wingo (1962) reported that unsatisfied basic needs interfere with
achievement. Hungry pupils have difficulty in learning.

The following are the Control variables selected for the study.
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1.43.1. Pre-test Score (Previous knowledge of the subject matter).

This is the initial academic status of the students regarding the topics for

experimental and control treatment. It may have profound influence on final

accomplishment.

1.4.3.2. Intelligence (Verbal and Non-verbal).

In academic achievement, Intelligence (Verbal and Non-verbal) has

considerable effects . Any change in the Dependent variables after treatments may be
due to the effect of Intelligence.

1.4.3.3. Learning Strategies (Metacognitive, Cognitive and Socio-affective).

Learning Strategies are individual's way of reorganizing and using a particular
set of skills in order to learn content or accomplish other tasks more effectively and

efficiently. It may also produce considerable change in the Dependent variables.

1.4.3.4. Socio-Economic Status

The Socio-Economic status of the family directly influences the academic
benefits of schooling. In the present study change in the Dependent variables may

also be due to high socio-economic status of the family.
1.5. OBJECTIVES
The following are the objectives of the present study.

1.5.1. To compare the mean Pre-test scores of the Experimental Group I and Control

Group II, Boys and Girls.

1.5.2. To compare the mean Post-test scores (Objective-wise and Total) of the

Experimental and Control Groups, Boys and Girls.



Introduction 13

1233,

1.54.

1.5.5.

1.5.6.

1.5.7.

1.5.8.

1.6.

To compare the mean Gain scores of the Experimental Group I and Control

Group 11, Boys and Girls.

To compare the mean Retention scores (Objective-wise and Total) of the

Experimental and Control Groups, Boys and Girls.

To study the effectiveness of Peer Tutoring and Existing Method of Teaching
on Achievement in Biology of Pre-test received Experimental and Control

group pupils.

To study the effectiveness of Peer Tutoring and Existing Method of Teaching
on Achievement in Biology of Pre-test non received Experimental and Control

group pupils.

To study the effectiveness of Peer Tutoring and Existing Method of Teaching

on Retention in Biology of Pre-test received Experimental and Control group

pupils.

To study the effectiveness of Peer Tutoring and Existing Method of Teaching
on Retention in Biology of Pre-test non received Experimental and Control

group pupils.
ORGANISATION OF THE REPORT

The present research report is organised through six chapters. The six chapters

are named as Introduction, Theoretical Perspectives, Literature Scanning, Modus

Operandi, Analysis and Hypotheses Testing and Findings and Implications.

The Introduction gives a general background of the study, indicating the

potential importance and need of the research. It summarises the intentions of the

study along with a statement of the research problem. In Theoretical Perspectives,

history, meaning, concept, types and characteristics of the variables are presented.
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This gives a clear understanding of the theoretical nature of the variables. In
Literature Scanning, a search for studies conducted in relation with the problem are
given. This chapter summarises and analyses previous researches and show how the
present study is related with the previous related works. Modus Operandi gives the
method of conduct of the study. The research design, instruments and data collection
procedures are presented in detail. In Analysis and Hypotheses Testing, a summary of
the analysis of the data collected is reported. Along with the analysis, hypotheses
testing is also done. In the last chapter, Findings and Implications, the major
findings evolved from the study and how these findings are related to the hypotheses
are discussed. Implications of the study for future reséarch and practical applications

are also included.
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y the present study, it is intended to examine the relative effectiveness of
two instructional procedures namely Peer Tutoring and Existing Method
of Teaching on Achievement and Retention in Biology of standard VIII
pupils. To understand the present theoretical status of the variables under consideration
the investigator reviewed the available literature in this area. The reviewed literature is

classified and presented under the following headings.

2.1. THEORETICAL PERSPECTIVES OF THE VARIABLES
2.1.1. PEER TUTORING
2.1.2. EXISTING METHOD OF TEACHING

2.1. THEORETICAL PERSPECTIVES OF THE VARIABLES

A theoretical overview regarding Peer Tutoring and Existing Method of

Teaching is presented in this section.

2.1.1. PEER TUTORING

In this subsection the detailed theoretical outline of Peer Tutoring explored by

the investigator is given with a view to conceptualize the Peer Tutoring Programme.
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2.1.1.1. Tutoring

Tutoring is a strategy for strengthening learner's study skills and ability to learn.
Consciously tailored to the learning style and intellectual background of the individual,
tutoring is empowerment. 1t builds confidence, teaches new strategies for grappling

with content and help refine a student's thinking process.

Tutoring is a method of teaching in which one student receives personalized and
individualized instruction. The person doing the teaching is called a tufor, while the
student is called a futee. Tutoring is defined as the process of helping a learner acquire

the tools he/she needs to be successful with academic assignments.

Tutoring can be of different types. Tutoring given to students to supplement
classroom instruction, tutoring to those students who have difficulty on learning and
require remedial help and tutoring for students with special needs or life circumstances

who are unable to participate in regular instructional programme.

Tutoring is widely used with learners of all age. It is used in primary and
elementary school settings, secondary education, higher education, adult education and
vocational education settings. Tutoring may not be provided by a student's regular
teacher. Tutor may be a paid private instructor, a volunteer, a school aid, a parent or
guardian, another student, or a computer or other teaching machine. In Tutoring, tutor

may not be similar to the learner in age, ability, background or personal characteristics.

The techniques involved in tutoring are Explaining and Lecturing, Questioning,
Listening, Asking for tutee summaries, Silence, Drawings and Diagrams, Use of

Reinforcement etc.

o Explaining and Lecturing is necessary to clarify a piece of information that is

necessary to understand the concept.

o Questioning will reinforce learning for the tutee and help the tutor identify

problem areas.
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. Listening is slowing down and concentrating on what the tutee is saying. In

order to check whether the tutee is grasping concept, careful listening and
purposeful observation is necessary.

o Tutee must be asked to present a summary of the portion covered. This will help
the tutor to determine whether to move on to another. topic or to stay with the

present.

. Keeping silence and being patient while waiting for a response will yield results.
Tutee tries to think critically.

o Drawings and diagrams are best way to convey information for visual learners,

tactile learners or for certain types of content fields.

. Reinforcement help the tutee to have a sense of accomplishment and an

incentive to do more.

From the modalities of tutoring, Peer Tutoring evolved, adopting peers as tutors

instead of a trained person.
2.1.1.2. History of Peer Tutoring

The first systematic use of Peer Tutoring in the world is associated with the
name of Andrew Bell, who was appointed as superintendent in a charity school in
Madras. When the school teachers were found resistant to some of the new educational
ideas he wished to introduce, he turned to experimenting with monitors or peer tutors
using the new ideas. He rapidly became aware that the use of children to teach other

children was an innovation of greater significance (Topping, 1988).

Joseph Lancaster opened a school in 1801 (Borough Road School) for 350 boys
in London. He arranged classrooms on the basis of attainment and deployed monitors
and assistant monitors to teach class to ensure that the pupils helped each other.

Lancaster was a vigorous publicist of this method and it would be accurate to say that
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Bell was the innovator and Lancaster the developer and disseminator of the Peer

Tutoring system.

The popularity of the Peer Tutoring system gradually waned over the years
because the state began to provide money for public education and teaching became

increasingly professionalized. Another main reason for the decline of the system was

the inadequacy of specific tutor training.

During 1960's when individualization of instruction became a common slogan,
educationists developed the possible solutions based on the old ideas of Bell and
Lancaster. Peer Tutoring originally arose because of stark economic necessity, there
were not enough teachers to go round. The system was found to have virtues and
qualities which professional teachers could not replicate and has thus became popular in

modern times when teachers are plentiful.
2.1.1.3. Definition and the Concept

The various definitions of Peer Tutoring given by experts in this area is

compiled and consolidated.

Peer Tutoring refers to children teach other children of their age who cannot

gain an average level of learning outcomes (Allen, 1976; Ehly & Larsen, 1980).

According to Farrant (1980) Peer Tutoring is also called as monitorial system in
which pupils supplement the work of the teacher by communicating to other pupils,
those lessons they have been taught by the master teacher. It is a way of multiplying

the person and skill of the teacher and encouraging bright pupils to exercise their gift.

Peer Tutoring is an approach in which one child instructs another child in

material on which the first is an expert and the second is a novice (Damon & Phelps,
1989).
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Husen and Postlethwaite (1994) describes that Peer Tutoring is an instructional
arrangement in which students teach their peers. Student participants serve as tutors,
providing individualized instruction to other students for skill remedi.ation or
supplement instruction. In this approach a child frains another child in skills and
subject matter that the first child has mastered. Because the first child has greater
information or competence than the second child, the two do not begin the relationship

with equal status, rather, the first child is considered as an expert and the second child a

relative novice.

Topping (1988)' defines Peer Tutoring as an instructional arrangement in which
able pupils work with pupils of lesser ability in a carefully organized way, helping each

other rather than being directed exclusively by a teacher.

According to Dueck (1993) Peer Tutoring refers to the process of having

learners help each other on a one-to-one basis.

Peer Tutoring is defined as those planned practices when children are
designated with, and are often equipped to assume, a defined responsibility to offer a

learning experience to one or more of their peers (Jones & Charlton, 1996).

Goyal (1996) suggests that Peer Tutoring is spontaneous tutoring in one-to-one
or even one-to-several pupils teaching situations, ie., in small group work. A peer tutor

could help his classmates with devotion and attention, as he is a co-learner.

Tutoring is the process of helping a learner acquire the tools he or she needs to
be successful with academic assignments. Tutoring is usually characterized by careful
matching of tutor and tutee, specification of frequent and regular contact times,
training in some form of tutoring technique, clear specification of curriculum content

and possibly materials, a system for monitoring and supervision, and possibly some

form of evaluation (Topping, 1988).
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From these definitions it can be inferred that Peer Tutoring is a system in which
children teach children or help each other. The student who is rendering tutoring is
called the futor and the student receiving information is called the futee. The tutor will
be a member of the same class or another class who is having the same age as the tutee
or an age difference of few years. The tutor will be an expert having greater
information or competence as compared to the tutee and tutee is a student having

difficulties in learning situation. Tutees are those who cannot gain an average level in

the classrooms.

Tutoring supplements teacher's work and multiplies the person and skill of
teacher. Tutoring is done to strengthen learner's study skill and ability to learn, to help
students to acquire the tools to be successful for academic assignments and for skill
remediation. Tutoring is an individualized instruction including planned practices.

Tutoring is effective because it builds confidence among tutors and give a
chance for the bright students to exercise their gifts. Tutees benefit from learning in a
non threatened and joyful atmosphere.  Inherent in the concept of Peer Tutoring are
careful organization and definite purpose. The term Peer Tutoring implies a well

developed and better articulated system (Topping, 1988).

Terms like Partner Learning (Dueck, 1993) and Peer Teaching (Whitman,
1988) have been used to describe the concept of Peer Tutoring. In Partner Learning the
student is learning with the help of his/her partner or in cooperation with his/her
partner. Partner may be a friend, a classmate or a student of another class. In Peer

Teaching, peers are teaching each other or one is exclusively directed by the other, who

is an expert.

Peer Tutoring also go by the names of Peer Education, Peer Learning, Child-

Teach-Child, Learning Through Teaching and Mutual Instruction (Britz, et al., 1989).
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Students as Teachers

In the traditional classroom, the classroom processes are planned and directed by
the teacher and all the classroom activities are teacher centered. Teachers teach the
students to learn or study. But students as teachers is a newer approach in which

students act as teachers in the classrooms. They teach their peers and at the same time

they themselves learn.

When students are placed in the position of teachers, it will definitely change the
classroom atmosphere. As the teacher is a member of their own class, the pupils would
be more interested in learning and this will certainly add joy to all classroom processes.
Making learning joyful is a great thing because most of the school children feel that
learning in the classroom is a burden. This is due to the fact that most of the schools

and teachers utterly failed to attract and retain the learner mind in the classroom

learning processes.

The new approach, students as teachers, is very much relevant to the existing
classroom situation. In the existing method, child is the centre of education and
children themselves construct knowledge through different activities. For this, the
whole class is assigned to basic groups and instantaneous groups. Peer Tutoring is one
of the technique used in group method, so that students will share the work and learn
from each other. When students are working as teachers, their self-confidence will

increase and they become independent learners, which are the aims of existing

curriculum.

Peer Tutoring ensures a more cooperative, pleasant classroom atmosphere and

promising future teachers into the profession (Hedin, 1987).

2.1.1.4. Why Peer Tutoring

Briggs (1975) commented that, to teach is to learn twice. This holds true for

Peer Tutoring and is one of the basis for using this approach. Although a teacher can
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anticipate problems, questions, and concerns, no teacher can learn for another
individual. Thus when Peer Tutoring is adapted, learning becomes much more

effective because learners are teaching themselves (Whitman, 1988).

Scientific studies have proved that peer relations can greatly benefit children’s
social and intellectual development. Repeated studies have shown that peer interaction
is conducive, perhaps even essential, to a host of important early achievements:
children’s understanding of fairness, their self-esteem, their proclivities toward sharing
and kindness, their mastery of symbolic expression, their acquisition of role taking and

communication skills, and their development of creative and critical thinking (Damon
& Phelps, 1989).

Another reason for the introduction of Peer Tutoring was due to the evil effects
of conventional method of teaching. In conventional class rooms there is a clear
dominance of the teacher in all classroom activities. Here, education is teacher
centered and teacher decides the learning experiences for the pupils. Students are

passive listeners and are not able to express their opinions. This will make the learning

situation a burden to the pupils.

The nature of transaction prevailing in the conventional classroom is Lecture
method. This method have many drawbacks. It creates a monotonous atmosphere in

the classroom and does not satisfy the sense of vision and touch. Lecture method is not

suitable for all topics.

The traditional curriculum is teacher centered and importance is given only to
the scholastic areas of pupils. Importance is given to whole class instruction and small
group instruction is never practiced. The main aim of the curriculum is the attainment
of knowledge. The classroom success is measured by the amount of notes the students
take and by the ability to repeat and relate this material in subsequent examination. The

completing of syllabus is important, ignoring the individual needs and pace of children.
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In the conventional classrooms, there is no chance for students to take part in the
teaching — learning processes. The teacher constructs the knowledge for students.
Here learning is product oriented and therefore activities are not encouraged.
Competition is the base value in the conventional classrooms. Students are competing

with each other to get a high position in the rank order. The only aim of education is
to rank students from the highest to the lowest.

In order to overcome these traditional obstacles in conventional classroom a
variety of learning strategies have been developed. Most of the strategies make use of
cooperation rather than competition among learners. These strategies are termed as
Cooperative/Collaborative learning strategies. Cooperative learning is any learning
activity in which students of diverse backgrounds work together in group towards a
specific goal. They include learning in groups, paired reading, companion study etc.
Peer Tutoring is one among them. Peer Tutoring can enhance learning by enabling
learners to take responsibility for reviewing, organizing and consolidating existing
knowledge and material; understanding its basic structure, filling in the gaps; finding

additional meanings; and reformulating knowledge into new conceptual frameworks
(Dueck, 1993).

Unlike adult-child instruction, in Peer Tutoring the expert party is not very far
removed from the novice party in authority or knowledge; nor has the expert party any
special claims to instructional competence. Such differences affect the nature of
discourse between tutor and tutee, because they place the tutee in a less passive role
than does the adult/child instructional relation (Damon & Phelps, 1989). Peer Tutoring

works because the tutors and tutees speak a more similar language than do teachers and
students (Hedin, 1987).

Children learn considerably better if they have the opportunity to learn from
their peers. Communication may be more effective, amount of reinforcement may
increase, and peer group encouragement may be more motivating when students teach

each other (Johnson & Johnson, 1975). Support received from other pupils can be
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equally effective than that provided by adults. This may be due to pupil's tendency to
be more directive, their familiarity with the material being taught, their understandings
of other student's frustrations, or because of their use of more meaningful and age-

appropriate vocabulary and examples (UNESCO, 1993).

If administered appropriately and carefully, peer support practices can offer
opportunities for pupils to experience individualized classroom support of a degree and

type which is not always as readily available as they should and could be.

Through peer support, peers can provide a sympathetic ear for fellow pupils to
share and help, resolve their concerns and feeling (James, et al., 1991). Peer support
can help pupils to voice their views and opinions about school-related matters and aid
pupils with disabilities to function more fully in school life (Blatchford & Sharpe,
1994). Peer Tutoring can be implemented in an attempt to cross language and cultural

barriers with older students tutoring younger students in their native languages
(Olmscheid, 1999).

The work of Peer Tutoring, in its collaborative approach to learning, in its
student-centered values, and its emphasis on finding meaning and fostering

communication, is quite unlike anything else that happens at school or college
(Gillespie & Lerner, 2000).

To teach is to learn, this is one of the basic reason for the implementation of
Peer Tutoring systems. The literature describing Peer Tutoring (Ender & Newton,
2000; Gillespie & Lerner, 2000; Samway, et al., 1995) shows that the gains for tutors
often outdistance those of the students receiving help. This is because in order to teach
the tutors must really know. So if each pupil is given a chance to be a tutor, it will

enable them to refine their academic skills.

Teachers might consider using Peer Tutoring as an integral part of daily
instruction, and should let everyone a chance to be the tutor. Those that tutor will be

reviewing materials already learned. So if a five-year implementation period is
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possible, the young pupils in the pilot session can themselves graduate into a peer

leader role and benefit from being in that role.

If every student is given a chance to be a tutor, this will remove the negativity
frequently associated with receiving help, since all students can participate in giving
and receiving help. Pupils in the role of tutors develop self confidence and self-esteem

and even show improvement in their social behaviour.

Reciprocal Peer Tutoring programme give all students the opportunity to be
tutors and thereby learn through teaching. Children are appbinted as tutors even in
subjects, where they have problems. They will learn from tutoring other students and

they will gain more confidence in their abilities in that area (DuPaul, 1998).

The most significant effect resulting from the experience of being a peer tutor is
the impact on the tutor’s own life. One of the most important outcome is the
enhancement of tutor’s own growth in both knowledge and personal attributes. As tutor
help others solve problems, their ability to resolve complex issues increases, as they
demonstrate empathy and compassion for others, their sense of emotional well-being is
heightened, as they work to assist others, their own sense of contribution and personal

esteem will grow (Ender & Newton, 2000).
2.1.1.5. Peer Tutoring — Types and Techniques

Peer Tutoring is of several fypes. Different authors describe different types of

Peer Tutoring.

Topping (1988) identified three types of Peer Tutoring. Cross-age tutoring,
True-age tutoring and Reciprocal Peer Tutoring. In Cross-age tutoring, tutor is
several years older than the student being taught, ie., students in higher grade levels
work with younger students. In True-age Peer Tutoring, one student tutors a classmate.
In Reciprocal tutoring, the roles of tutor and tutee are alternated in a situation where

there is a little differential between their abilities.
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Whitman (1988) described two types of Peer Tutoring. Near-peer tutoring and
Co-peer tutoring. In Near-peer tutoring, one learner is more advanced than the other.
Near peer pairings include more academically capable learners working with those
experiencing difficulty. In Co-peer tutoring, learners are fairly well matched in skill

level. Here learners are able to work together as equals and gain a better understanding
of the materials by learning from each other.

McAllister (1990) identified four types of Peer Tutoring programmes.

i) Resource Tutoring: Where three or four pairs are scheduled together in the
resource room.

i) Classroom Tutoring: Where teachers in two grades set aside a particular time

and place for the tutoring.

iij)  Tailored Tutoring: Where a teacher chooses a criterion — such as vocabulary or

fractions — by which to pair students.

iv)  Ripple Tutoring: Where a school begins slowly with only a few groups and

gradually expands until all students and teachers are involved.

Goyal (1996) explained three types of Peer Tutoring. In the first type, two
learners are helping each other. A second type in which in a group a learner who is
high achiever in one subject leads others and like that seeks help from others. And a

third type in which, a peer tutor may be self appointed to his co-learners.

DuPaul (1998) reported Classwide Peer Tutoring in which every student in the
class is paired with another. One student teaches or tutors another, the lessons written

by teacher. Classwide Peer Tutoring is a way for all students to get one-on-one help

and enough time to practice and learn.

There are a number of techniques for Peer Tutoring which have been carefully

and coherently organized. There are many easily deliverable packages like Paired
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Reading, Pause Prompt Praise, Programmed Tutoring, Companion Study and SWRL
Programme etc. (Topping, 1988).

Paired Reading

Paired reading is a technique intended to accelerate the reading development of
children with reading disability. The tutors and tutees are paired and they read out loud

together or the tutee alone, the tutor adapting to the tutee's natural speed.

Pause, Prompt and Praise

It is a semi-structured technique of para-professional tutoring in reading. 1t is

simple yet effective, can be easily trained and could be applied without any need for

specialized structured material.
Programmed Tutoring

It is a highly structured Peer Tutoring system, initially designed for use by para-

professional tutors. The programmed tutoring covers children aged six to nine years.

Companion Study

It is an individualized programme originally intended for reading and arithmetic

tutoring on a cross-age basis. It can be also extended to true age-peer tutoring.

SWRL Programme

SWRL Programme is a Peer Tutoring programme for tutoring English as second

language. The programme included nine to ten year-old tutoring five year olds.

Precision Teaching

Another technique is Precision Teaching, which is a framework wherein which
teaching objectives can be delivered and their achievement systematically evaluated. In

the behavioural method, a detailed checking of achievement of objectives and the
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dispensation of tangible or token reinforcement for achievement of those objectives is
possible.

Writing Centre

Writing centres are Peer Tutoring institutions in which, tutors work with students
in basic writing courses. Their goal is to help undergraduate students grow and mature
as writers by providing help with difficulties, situation or otherwise, they may have in
academic writing. Here individual tutorials are conducted, in which a student works
one-on-one with a graduate or undergraduate writing consultant. Tutors teach students

how to edit and proofread their own work more accurately and efficiently.

On-Line Tutoring

Technology and its rapid changes has also affected the modes of tutoring. Peer
Tutoring is now available on-line as videoconferencing. Advantage of on-line tutoring
is that students about thirty miles away can also be tutored, and it is more advantageous
for students who can’t schedule a regular appointment. E-mail is easy and reliable to
use, and it allows tutor plenty of time to formulate good questions. Gillespie & Lerner

(2000) reported that students E-tutored responded very positively about the tutoring
exchange they had.

2.1.1.6. Critical Ingredients of Peer Tutoring

Certain ingredients appear essential for creating effective Peer Tutoring (Benard,
1990; Goldgrab, 1992). They are the following.

In Peer Tutoring, the tutors and tutees should relate to one another. There
should be a oneness and feel for others. They should share their works to achieve
common goals. A positive interdependence must exist between the group members. In
such a closely related group, much of the works will get done easily. And such Peer

Tutoring groups will generate themselves if given proper classroom environment.
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In a Peer Tutoring group, the students must be personally accountable for
mastering the material and for helping each other. Every group member is responsible
for mastering the assigned material, and the purpose of learning situation is to
maximize the achievement of each individual student. Each one of the group should be
able and willing to provide appropriate support and assistance to one another. All the
members should understand that it is to their advantage if other students learn, ie., all of
them are involved in activities for achieving the common goal. If any one member of

the group does not attain the expected level, it will affect the whole group.

Working cooperatively with peers, resolving conflicts constructively and
internalizing prosocial values are experiences that all students need. For working in a
Peer Tutoring system, the children should practice collaborative relationships.
Therefore it is necessary that the students must be trained to build and maintain
collaboration. They should be trained for incorporating communication skills, active
participation in group work, peer esteem and peer challenge, probing themselves and

others, interacting with others and observation.

To teach is to learn twice. In Peer Tutoring programmes, the tutors benefit by
teaching their fellow class members and thereby refining their academic skills. So each
and everyone of the group should get a chance to be the helper, tutor, or the leader of a
learning group, and thus all of them will be able to refine their skills. The tutors
develop confidence, self-esteem and improved social behaviours after their tutoring

sessions, therefore given an opportunity to each one of the group, they will also benefit.

In Peer Tutoring, while grouping for the tutoring session, it should be noted that
the groups are as heferogeneous as possible. Difference must be there in the case of
academic ability, ethnicity and physical disabilities. The bright, average and weak
students are grouped fogether, so that the brighter child will bring the weak and average
learners upto the level of minimum competencies. If a minimal difference in ability is
not maintained, then very little gain in attainment can be expected. Heterogeneity must

be kept also in the case of ethnicity and physical disabilities, because this will enable
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for a social contact between children who might otherwise avoid each other due to
unreasonable assumptions or anxieties. Peer Tutoring groups should be social
aggregates involving mutual awareness and mutual interaction.  Heterogeneity will

provide diversity of opinions, informations and points of view.

The teacher should have a positive attitude towards Peer Tutoring. Teacher
should be committed to encourage Peer Tutoring and must be well versed in the
methods to be used. Peer Tutoring system will be more successful where the teacher
shows skill in handling and understanding groups, gives a positive lead before the
group work begins and follows up the group work by pooling the discussion and giving
feedback on the work produced. Teachers should act as models by demonstrating

active listening, responding to new ideas, questioning, exploring and sharing with their

pupils.

The teacher should understand the limits of the learners. Teachers must always
keep in mind that they are children till the time unaware of the teaching processes.
Students showing difficulty during the programme should not be underestimated. They
must be given extra individual attention. Teachers will have to reinforce the need for

pupils to listen to one another, and to respect one another's view.
2.1.1.7. Characteristics of Peer Tutoring

The following are the characteristics of Peer Tutoring
Collaborative Setup

Peer Tutoring depends crucially upon collaboration and friendship. The tutor
and tutees in the tutoring group should collaborate with each other to achieve the
common goal. They relate with each other and share their works. Peer Tutoring is a

collaborative set up between the teacher, tutor and the tutee.
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Non-threatened Atmosphere

Peer Tutoring offers learning in an non-threatening atmosphere. There is no
fear for teacher as teacher is in the role of a facilitator or guide. Tutees can freely

express opinions and ask questions, which they will hesitate to do in the presence of a

teacher.
Joyful Learning

When the tutor is a peer, instruétion becomes more balanced and more lively.
Student teachers have a sharper feel for the group as they are more aware of the likes
and dislikes of peer group. Learning therefore becomes more joyful. Relationship

between tutors and tutees seem to be good and both of them enjoy the working

atmosphere in the classroom.

Self Learning

In Peer Tutoring, students work together to maximize their own and each other's
learning and encourages learners to develop the appropriate cognitive structures to
understand and solve problems. Self learning is important because attainment of
learning skills is at child's pace. Supporting learning materials are provided. Self-
learning is recommended because it builds children's self-confidence and also ensures

that they become independent learners.
2.1.1.8. Tutors

Tutors are students who have been selected and trained to offer educational
services to their peers. These services are intentionally designed to assist in the
adjustment, satisfaction, and persistence of students toward attainment of their

educational goals (Ender & Newton, 2000).

According to Ender and Newton (2000) to be effective as a peer tutor, it is

necessary that one should examine one’s own personal strength and weaknesses as a
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helping person, know problem solving strategies, and learn and practice' specific

helping skills.

Over time, there have been two major shifts in the use of students as peer tutors.
First, there has been a substantial increase in the variety of positions now filled by peer
tutors, increasing from the more limited use of peers as. tutors to the now extensive use
of peer helpers in all major services and educational departments. Secondly, the
primary manner in which peer tutors are working with students have changed. There is
a growing preference for assisting students in groups rather than the more traditional

one-to-one individual approach (Ender & Newton, 2000).

Qualities of the Tutor

Tutoring involves helping someone become a better learner and therefore the

tutor should possess certain qualities which will help him/her in successful tutoring.

The rapport that the tutors can create with tutees is one of the best assets of a
tutor. According to Gillespie and Lernér (2000), Tutors must be experts to set a good
tone for the conference and making the tutee feel comfortable; knowing which kinds of
issues to address first; being patient and listening to the tutee; knowing how to ask
questions which are open-ended; knowing techniques that let the writer make the
decisions; and knowing that sometimes tutor’s questions take time to answer and

having the patience to wait for the tutee to come up with a reply.
Ethical Tutors are reflective, questioning, and constantly learning.

Tutor Responsibilities

Peer Tutors help others through functions such as assisting, coaching, tutoring
and supporting rather than the professional roles of teaching, training, interpreting and
counseling (Ender & Newton, 2000). Peer Tutoring demands heavy responsibilities on
the part of the tutor and they include;
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% Tutors should complete a developmental plan for each tutee and keep a record of

the progress of their tutee.
> Tutors should schedule weekly or monthly meetings with the course instructor.

> Tutors must create an atmosphere of trust for the tutees who seek their help. In

that environment tutors and tutees can accomplish truly important work.

3 Try to simplify the problem and help them to think how they can solve it on their

own.

g Help someone else to be proud of the work, that they have done without feeling

that unnecessary struggle is required.

K Realize that tutor’s duty is not to offer a strategy as a sure-fire solution; instead,

help tutees develop their strategic repertoires.
< Allow tutees to explain what they think they are doing wrong.

<> Tutors should avoid creating clones of themselves, and teaching their processes

as if they are the tried and true methods of approaching any task.

2.1.1.9. Tutor Training

Wiederholt, et al. (1983) reported that simply putting two students together, one
who has information and skill and the other who does not, probably will not result in
significant improvement of the one needing help. Any effective Peer Tutoring
programme must have tutor training components. Youngsters who are helped to

become familiar with the tutoring aims become better equipped to undertake the task
(Barron & Foot, 1991).

Research works has also indicated that trained tutors show outstanding
performance compared to those untrained. A study was conducted by Legrain, et al.

(2003) in which effect of trained tutors and untrained tutors were compared. The
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results demonstrated that the Peer Tutoring programme with trained tutors resulted in

higher scores for coaching skills.

Historically it has been acknowledged that students can provide effective
instruction for their peers. The academic performance of tutees significantly improved

in structured programmes that involved tutor training, compared to unstructured

formats (Husen & Postlethwaite, 1994).

Training is given to the tutors because they are also students till now unaware of
the methods, skills and techniques of teaching. Training is given to make the tutors
able to clarify the required tasks and delineate the required behviours. Tutors are
providing help and assistance to their peers. For providing help and assistance to
fellow cooperators tutor need to learn, how to recognize that the tutee needs help, how
to ask others for help, how to search for others who may need assistance and how to

provide instruction, feedback and reinforcement for other students.

If training is not given to the tutors, the tutoring programme will not be effective
to the expected level. Tutor will not be able to provide appropriate learning
experiences for the tutees. As the tutor is a novice in the field, he is not aware of the
techniques to be used during tutoring. Though they may be successful in transacting

the subject matter, the tutors will face difficulty in meeting the needs of tutees and

understanding their problems.

Training as preparation for the helping role is not the end of skill development, it
is more like a basis starting point. Tutors need to continue to learn and enhance their

knowledge and skills.

Cho, et al. (2005) described the design and implementation of a computer peer
tutee, KORI- two. Human student tutors are motivated to learn domain knowledge
effectively while tutoring a machine tutee. In this tutoring process, KORI-two actively
initiates and guides tutoring interactions by raising questions or refuting tutor's

explanations.
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Tutor Selection

Students are selected as tutors on the basis of apfitude, potential ability and
desire. They are not restricted because of grades (Canobi, 1971). In some cases peer
tutors are recommended by their instructors. Smart and helpful students who are
having status among their peers are considered. They should be understanding and not
bossing and should be natural and friendly. While selecting students to become tutors,

certain personal qualities as follows are considered.

o Being genuine persons
X Being real in their own right
o Being capable of communicating feelings to others

%  Being able to care for, and accept, the other persons in a non-judgemental way.

<> Possessing an empathic understanding of the other's point of view.

According to Ender and Newton (2000) there are three key components in
preparation of students to become a peer tutor: knowledge, skills and personal
integration. Knowledge includes the major concepts that will be useful in tutor’s
conceptualization and understanding of the helping function. The core knowledge base

for helping others combines elements of psychology, sociology, cultural anthropology

and education.

Even with a base of knowledge about any subject, tutor must have sufficient
skills to communicate successfully and work productively with others. These skills
include the ability to listen, communicate accurately, show intercultural sensitivity,

apply problem solving strategies, lead groups, assess environments and make referrals.

The most important variable in the helping process is personal integration. The
most significant ingredients of effectiveness are personal qualities that include such
features as self-awareness, accurate self-concept, confidence, commitment to others,

motivation and warmth.



Perspectives 36

Conducting Training Sessions

Once a student has been recommended as a tutor, then he attends the training
sessions before being assigned as tutor. The tutors are informed in advance the date,
place, time, frequency and duration of training sessions. The project organizer, the
subject teacher or any other expert from the field will give training to the students. In
the training session, all tutors involved in a particular course meet together. The
teacher gives an initial briefing about the study materials, gives full set of study
materials together with a set of all items of stationery, including the relevant data

concerning the learners and a student's handbook which high lights the processes and

procedures of the system.

In the next face-to-face session the teacher develops the concepts among the
tutors on the selected content. Along with this teaching session, techniques to be
incorporated while tutoring are also demonstrated and explained. In the final
counselling session, help is given how to go about training and discuss ideas,
approaches, goals, grading or anything else tutor need or want to cover. Johnson and
Johnson (1975) recommends that, given practice and reinforcement for effective

tutoring, most children can become rather good teachers.

For rendering effective training for tutors, the teacher can include following tips;
. Videotape a successful tutoring situation for prospective tutors to view.

. Explain the value of waiting for the reluctant learner to respond and how to

give hints without actually giving the answer.

. Teach tutors how to follow a lesson plan that the teacher will prepare for the

tutoring session.

. The lesson plan should be simple but easy to follow with the following
components — Review of previously learned material, Presentation of
assignment and the purpose of the work to be completed, Review of work

completed with a reward of praise.
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" To insure that tutors follow the lesson plan, show tutor how to complete a

checklist or leave the tutor write or tape record what transpired during the

session.

. Explain the importance of following the lesson plan.

. The teacher needs to meet with the tutor at set time intervals to provide
assistance.

. Model the pause, prompt and praise method to be used during tutoring
session.

Strategies for Successful Tutoring

All strategies will not necessarily work for everyone. The tutor should be
flexible about what strategies to use in specific situations. To be effective in the

helping role, peer tutors must learn and demonstrate appropriate skills and techniques

as follows.

Observation

Good tutoring starts with good observation. Before the real Peer Tutoring
session, tutors should observe different tutors and their tutoring programmes. This will
enable them to know rich range of tutorial strategies and see how an individual tutor

vary his style or approach depending on the tutee. Learning to observe takes time and

patience.
Explaining and Lecturing

It is necessary to clarify and explain a topic if the tutor finds that a tutee has not
been introduced to a key point that is necessary to understand the concept. The same
information may need different explanations depending on the tutee the tutor is dealing
with. Tutors should work hard to ensure that they do not over or underestimate the

capacity of the receiver to understand what tutor have to say.
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Listening

It is an acquired skill. For effective tutoring, the tutor have to slow down and
concentrate on what the tutee is saying. The tutor must listen carefully and observe
purposefully, so that the tutees can explore their own problems. External as well as
internal distractions can undercut effective listening. External distractions can be
avoided by moving to another location. Internal distractions include thoughts that

interfere with listening, these should be shut down and allow the entire message of the

tutee to enter tutor’s world.
Posing Questions

By posing questions the tutee is encouraged to start thinking. It takes a minute
to process a good question and think of a good answer, so the tutees should be given
time to answer a question. Questioning will reinforce learning for the tutee and help the

tutor identify problems. Tutors can also repeat and rephrase the questions once posed.

Tutee Summaries

To communicate effectively, tutor must be aware of how the receiver is
interpreting and processing their messages. The tutee should be asked for giving
summaries of what has been covered. It will help to determine whether to move on to

another topic or need to stay with the present one.

Silence

This technique is often uncomfortable for both tutor and tutee and is a difficult
tool to be implemented. But keeping silence and being patient while waiting for a
response will yield results. If used sparingly and appropriately the tutee learns to think

critically and become more independent.
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Drawings and Diagrams

For a visual learner, tactile learners or for certain types of content fields like

science, a drawing or diagram is the best way to convey information.

It is also important that tutors should make learners aware of their strengths and
weaknesses and that tutors help them rely on their strengths and overcome their
weaknesses. Tutors should genuinely desire to assist the students seeking help. The

following positive components of helping must occur within a tutoring relationship.

Using Reinforcements

Reinforcements help the tutee have a sense of accomplishment. Tutee will need
tutors to notice their success as well as their mistakes. Tutees will be more involved in
the learning process when they see that tutors are interested in what they say and do.
Both verbal and nonverbal reinforcements can be given, but tutors should know when
and how to use these. Communication problems will occur when verbal and nonverbal

messages are contradictory.

Trust

Trust is essential in the tutoring process. Tutors should create an atmosphere of
trust for their tutees. In such an environment, the tutors and tutees can accomplish truly

important work. It is also essential that the tutors should trust themselves-as a tutor and

as a peer.
Respect and Warmth

Respect and warmth are two important psychological dimensions of helping.
Respect is the belief in the capacity of the pupils seeking help to help themselves and
can be demonstrated by good attending behaviour, refraining from doing anything for

pupils that they could do for themselves, and supporting tutees in their efforts (Gazda,
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et al, 1977). Warmth is primarily communicated through non-verbal signals, which

may include a touch or hug, or a smile or other facial expression.

Empathic Understanding

To be empathic is to understand the other’s world through their frame of
reference. The ability to communicate empathy is a powerful helping tool. When
tutors demonstrate this skill, the tutee will realize that tutors are truly listening to their

concerns and understanding them.

For successful tutoring tutor should be able to communicate effectively with the

tutees. Communication skills include :

> Being able to send messages that correctly represent his ideas, beliefs, feelings,

opinions, reactions, needs, goals, interests, resources and a lot of other things.

> Being able to receive messages accurately to understand other persons ideas,

beliefs and so on.

> Being able to clarify their mutual goals, plan how they are going to proceed to
accomplish their goals, provide relevant information and intuitions to each other,
reason together, coordinate their behaviour, share their resources, give help and

assistance to each other and speak each others creativity.

Six conditions have been identified which may be needed for effectively

transmitting knowledge through Peer Tutoring:

(1) The tutor must provide relevant help which is (2) appropriately elaborated, (3)
timely, and (4) understandable to the target student; (5) the tutor must provide an
opportunity for the tutee to use the new information; and (6) the tutee must take

advantage of that opportunity (Webb, 1989).
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2.1.1.10. Principles of Tutor Training

Perlstein (1971), Ehly and Larsen (1980), Barron and Foot (1991), James, e? al.

(1991) and Rings and Sheets (1991) suggested the following principles which must be

strictly observed during a Peer Tutoring session.

vi)
vii)

viii)

Training for mastery of the subject being taught.
Training to select the specific items and tasks for use in tutoring.
Training to direct practice of the techniques to be utilized.

Trained in the appropriate use of forms, worksheets, marking or recording

responses and tutor logs.

Trained in the use of both verbal and tangible rewards.

Trained to help the tutor to learn ways to show the tutee how to verify answers.
Training to teach the tutor to avoid any form of punishment.

Training the tutor to put the tutee at ease.

Training so that they can meet the challenge, assume different roles, and be able

to understand the various needs of learners and provide required support of a
high standard.

Prepare the tutors for the new role, so that they are equipped with essential skills

which help them in delivering effective tutorials.

2.1.1.11. Organising a Peer Tutoring Programme

All Peer Tutoring projects have certain common elements, but each must be

designed to fit comfortably within the ecology of a particular school at a particular time

in its development. Before starting the project it should be kept in mind that Peer
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Tutoring is not used to compensate for the fundamental weaknesses in the professional

teaching or organizational infrastructure within a school.

Objectives

Specify exactly what the project organizer hope to achieve by conducting the
project and write this down in observable, operational terms. Objectives need to be
realistic and it is not reasonable to expect a brief project to make a major impact on a

longstanding and widespread problem in the school.

Selection and Matching of Participants

It is usually wisest to start with a small pilot project with a few of those students
most in need and eager to participate. The organizer must decide whether to conduct
true age — peer tutoring involving a whole class or cross-age peer tutoring with a group
of volunteers. Further it must be decided whether the tutoring will occur in small
groups or in a one-to-one situation. It is always well to start with a small number of

children in first instance.

Selection of Tutors

Tutors are selected on the basis of aptitude, potential ability and desire. They

are not restricted because of grades. Qualities of the tutors on the basis of which they

are selected are given as following.

. Status among their peers

. A sense that all wasn't right with education.

. A desire to make positive improvement

" An intuitive understanding or feeling for others who ~were experiencing
difficulties.

. Should be natural and friendly
. Should be regular and punctual

. Should be understanding and not bossing others.
. Should be smart and helpful.
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Matching

Range of ability is a critical factor in matching tutors and tutees. A minimal
differential in ability should be at least maintained. Pre-existing social relationships

and individual preferences of participants are also considered.

Standby Tutors

Supply tutors or standby tutors are appointed to ensure that absence of regular
tutor from school can be covered. Children acting as spare tutors need to be

particularly stable, sociable and competent in the curriculum area of the project.

Curriculum Area

The curriculum area and the topics are selected in prior. An area which is
suitable for teaching through Peer Tutoring system is to be selected. Another major
decision to be taken is that whether Peer Tutoring curriculum is to be a part of

mainstream curriculum of the school or not.

Selection of Materials

It is evidenced that Peer Tutoring is more effective in raising attainment when
structured materials are used. If such structured materials are not available the project
organizer should design a tutoring lesson. The teaching and learning aids which is to be
used during the tutoring sessions should also be planned and prepared. Some form of
records will be kept of the tutoring process by the project organizer, the tutors and the
tutees. Clear specification is necessary of what recording materials are needed, who is

responsible for keeping the record and complete them.

Contact

A basic decision of whether the tutoring is to occur wholly in class time, or in
break time or in a combination of both, should be decided. - Some time-tabling is

necessary for this purpose. A positive social atmosphere is more likely to be fostered
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if the children have adequate personal space and are comfortable during their tutoring.
The physical space to accommodate the pairs should be decided earlier. Each
individual tutoring period should last for a minimum of 15 minutes. It is advantageous
to fix the tutoring time to 20 or 30 minutes. It is better to leave the tutoring pairs less
than exhausted at the end of their joint experience, in order that they will come to their
next session with positive attitudes and high energy levels. The frequency of the
tutorial contact needs to be at least three times per week. The greater the frequency of
tutoring sessions, the more impact a project is likely to have. The project should be

launched with reference to an initial fixed period of commitment.

Technique

For conducting the programme, the teacher can use packaged techniques
including Paired Reading, Pause Prompt Praise, Programmed Tutoring, Companion
Study etc. The teachers can also use general teaching skills and train tutors to present a
task, how to give clear explanations, how to demonstrate certain tasks and skills, how to
prompt or lead pupils into imitating those skills, how to check on tutee performance,
how to give feedback on performance, how to identify problem in tutee responses and

how to develop more intensive remedial procedures for those problems.

Participant Training

It is essential that before the initial launch of the project, a training should be
given to both tutors and tutees. This should be given as two separate groups. The date,
time, place, and the length and frequency of the training should be specified in advance.
The training place must have the facility for all the participants to sit in a large group
and listen to talk and watch demonstration. If audio-visual equipments are to be used in

training session, they must be arranged in advance.

A verbal explanation of the overall structure and purpose of the project should

be given by way of instruction. Detailed explanation of the material and techniques to
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be used, is also explained. Written instructions about the do's and don’t's of the

participants in the form of pamphlets can be given to them.
Do's and Don't's for Tutees

The following are the do's and don'ts for tutees in a Peer Tutoring session

g Come prepared with the course material for each session and be ready to work

for the grade you want.

° Cooperate with the tutor to participate ‘in the sessions.

o Meet with the tutor for a minimum of one hour per week.

° Read assigned text and attempt all home works before Peer Tutoring session.

. Never expect the tutor to do homework and write papers for the tutees.

° Keep a record of the tasks completed, books read, materials completed, date and
SO on.

Do's and Don't's for Tutors
Tutors are expected to observe the following do's and dont's:

o Should attend with interest to what pupils have to say.

o Should be friendly always.

° Avoid any form of punishments.
° Use both verbal and tangible reward.
. Complete a developmental plan for each tutee that details when each session

occurred and what materials and study skills were reviewed.
e Meet the course instructor frequently.
. Never use harsh criticizing remarks.

o Keep a record of the progress of your tutee.
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Demonstration and Guided Practice

Demonstration of the required behaviour is done with the help of videotapes or
the teacher herself can demonstrate it with the help of a previous tutee or another

teacher. Immediate practice of tutoring techniques follows the demonstration.

Feedback should be given as soon as possible.

Monitoring and Evaluation

Tutorial pairs need monitoring during practice sessions, those pairs that have
learned the procedures can be praised and left to continue. Those pairs struggling need
immediate extra individual attention. Observations inform about students and guide
teachers in making further instructional decisions. The observational notes provide

authentic feedback to the children, and make feedback more meaningful and useful
(Samways, et al., 1995).

During and at the end of the programme progress is measured and evaluated.

Bourgault (1991) suggests three essential needs for successful establishment of Peer

Tutoring Programme.

There should be a desire on the side of staff and administrators to establish peer
support programme. Without this desire and support it is not possible to operate Peer
Tutoring project. All of them should feel that this new venture will contribute to the
success of the school. There should be a positive attitude on their part and would

encourage the project verbally and practically.

For the successful establishment of the programme, it is necessary that the
teacher themselves are well versed in the methods to be used. They should be fully
conversant with the techniques and materials to be used. Teachers should be given

training with the help of persons with previous experience.
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Faculty Involvement in Peer Tutoring Programme

Though the faculty members are not directly involved in the Peer Tutoring
programme, they can encourage the programme and render necessary helps. They can
recommend the best students to work as tutors and can participate in tutor training
programmes. They can invite tutors to have a meeting with them or invite them to
attend one of their classes. Teachers can forward old tests, handouts and worksheets to
the Peer Tutoring centre. Teachers can schedule an, in-class introduction to tutoring

and call upon department heads to discuss how to help students to achieve academic

goals.
Teacher’s Role in Peer Tutoring

Teachers play an important role in conducting a Peer Tutoring programme. It is
their commitment and cooperative work, their vision and philosophy of teaching which
underlies the success of a programme. Teacher’s planning, sharing, insight,
observation, discussion and feedback are very crucial in Peer Tutoring. What teachers

can do for organizing a successful programme include;

Explain and demonstrate Peer Tutoring and give time to practice tutoring

before they do it for real and can give feedback while children practice.

* Teach children what good tutor and tutee behaviour are, before starting the

programme.
* Teach children how to keep track of their partners right answers or their own.

= Make sure that children are tutoring with materials that are matched with

abilities.

* Have children tutor with new information as soon as they have learned the

old material.
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» Give all children opportunities to be the tutor, so that they will learn from

tutoring other students.

* Make Peer Tutoring fun-like a game. Tutors can reward their classmates

with points for giving right answers (DuPaul, 1998).
Family involvement in Peer Tutoring

Though parents do not have a direct role in Peer Tutoring, DuPaul (1998)

suggests that parents can encourage Peer Tutoring programmes in the following
different ways.

> Parents can share the idea of Peer Tutoring with the class teacher, if he/she is

not using it.

> Speak with child’s teacher about tutoring behaviours that parents can practice
with the child, such as how to tell a partner in a respectful way when he or

she is wrong and how not to get angry when the other child make a mistake.

> Let the child to practice how to be a good tutor by explaining assignments

and maths problems to parents.

> Encourage child to talk about how tutoring is going on in school. Ask

whether he or she was a tutor or tutee that day and encourage the child in

tutoring practices.
Barriers in the Implementation of Peer Tutoring Programme

Barriers to the implementation and maintenance of effective Peer Tutoring
programme include incomplete implementation, lack of adherence to protocols by
teachers, lack of administrative support for teachers and heavy teacher workload
(Olmscheid, 1999). It is also difficult to develop the study skill materials for a large
number of students. If minor disputes occur in the class during the session, it will

negatively influence the success of the programme.
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All schooling is structured around the traditional belief that knowledge is best
transmitted from adults to child in linear fashion. Tradition, teacher resistance, possible
disadvantages accruing to the tutor, possible tutor impatience, implications of tutor
selection, parent cautiousness, implications for school organization, variable suitability
of different subjects for Peer Tutoring and possible lack of expertise on tutor’s parts

acts as barriers against the implementation of Peer Tutoring programme (Damon &
Phelps, 1989).

According to Giesecke, et al. (1993) Peer Tutoring is not widely used partly
because of the demands placed on teacher time. Teachers may lack the skill to train
their students properly to be tutors, they may be concerned about possible disruptive

behaviour in tutoring pairs and they may question the quality of instruction offered by
students.

2.1.1.12. Effect of Peer Tutoring

The notion of helping others and feeling that their help is valued, becomes a
commendable practice. Peer Tutoring offers important Classroom opportunities to

promote the development of healthy prosocial attitudes (Jones & Chartlon, 1996).

Peer Tutoring give provision for students to have someone to sit next to them
and personally explain the work in a way that is just right for them- not too slow and
not too fast. Children have more opportunities to talk about what they are learning, to
practice what they are learning, to read aloud, and to write. Peer Tutoring ensures more
opportunities for children to ask questions when they are confused, without fear of
being embarrassed in front of the whole class. Through Peer Tutoring children get
someone who can tell them right away whether their answers are right or wrong and

someone to help and encourage them to finish assignments (DuPaul, 1998).

Peer support practices produce benefits to both students giving and receiving
instruction, include learning gains, the development of positive social interaction skills

with another student and heightened self-esteem (Thousand & Villa, 1988). By utilizing
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Peer Tutoring, teachers can teach more effectively. Peer Tutoring enables teachers to
focus on new materials as peer tutors reinforce materials already covered and give help
to students in need (Olmscheid, 1999).

Peer support has been shown consistently to be of value in terms of producing

social, personal and instructional gains as well as improving cost effectiveness
(Gartner & Lipsky, 1990).

Peer Tutoring offers students opportunities to use and improve upon their ability
to share, successfully interact, and work cooperatively with each other. In most
schools, the day and grade levels are so compartmentalized that students have few

opportunities to develop these human qualities and skills (Samway, et al.,1995).
Specific benefits of tutoring programmes for tutees include;

X Students benefit by receiving immediate clarification of information they do not
understand and feedback in a non-threatening environment.

<o Improves the attainment in the tutored subject area.

> Given one-to-one attention, individualization of learning is possible.

> Opportunity for demonstration of behaviour.

<> Close monitoring

o Verbal and social reinforcement readily available, which is powerful and

particularly personal (Topping, 1988 & Olmschied, 1999).

Specific benefits of tutoring programmes for tutors include;

<> By working with other students, there is continuous review and practice of
academic skills.

%  Tutors learn effective communication skills and their interpersonal skills get

enhanced.
<> Tutors build their self-confidence and develop a sense of responsibility.

X Tutoring help gifted students who need to be challenged.



Perspectives 51

R/

X Tutors learn to be nurturant towards the tutees.

> The tutors benefit by learning to teach a general skill that can be very useful in

an adult society.

X Tutors will learn, from tutees, strategies that they (tutors) had never considered

before.

X4 They gain a new appreciation for the role of a teacher and relate these skills to

their future lives as parents.

Specific benefits of tutoring programmes for teachers include;

> It frees teacher's time. So they can be more watchful over and more supportive
to individual's learning tasks and outcomes.

<> Reduce teacher's stress levels as classroom duties are more manageable.

o Peer Tutoring enables teachers to focus on new materials as peer tutors reinforce
materials already covered and give help to students in need.

» For teachers, Peer Tutoring programmes are additional classroom resources

(Perlstein, 1971; Topping, 1988, & Jones & Charlton, 1996).
Effect of Peer Tutoring on Learning Outcome

Former researches have shown that Peer Tutoring influences the learning
outcomes of pupils to a great extend (Coenen, 2002; Dixon & Gudan, 2000; Graetz,
2004; Mastropieri, et al., 2005; McMaster, et al., 2006). It is evidenced that Peer
Tutoring can influence learning outcomes in a wide range of area including, Reading,
Spelling, English, Mathematics, Hand writing, Sign Language, Computer and
Physiology.

In a study conducted by Cardona (2002) the effectiveness of two grouping
adaptation strategies (heterogeneous small groups versus Peer Tutoring) to
accommodate individual and group differences on mathematics learning of 19 low
achieving first graders were investigated. Results revealed a significant increase in

number sense and arithmetic skills when pupils worked in pairs.
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Mastropieri, et al.(2003) compared the reading fluency, comprehension
strategies and content test scores of 16 students in world history class taught using Peer
Tutoring and students taught through teacher directed guided notes. Students

participated in Peer Tutoring significantly outperformed the other students on content

area tests.

Graetz (2004) noted that strategies like Peer Tutoring are useful in enhancing the
performance of Autism Spectrum Disorder students. Schleyer, ef al. (2005) reported
that in a Peer Tutoring programme for second year undergraduate students, results
indicated that Peer Tutoring was effective and students developed problem-solving
skills. Peer Assisted Learning Strategies (PALS) and Classwide Peer Tutoring
(CWPT) are potentially effective tools in the fight to prevent/remediate reading failure
particularly among the most fragile learners. (Maheady, et al., 2006).

Effect of Peer Tutoring on Retention

Retention is remembering over an extended period of time, what has been
previously taught. Researches evidenced that Peer Tutoring has a remarkable influence

on retention of the studied matter (Smith, 1994; Smith, et al., 1957; Stauf, 1999;
Weinsheimer, 1998).

Weinsheimer (1998) reported that a three year longitudinal study of student
support service programme indicated that Peer Tutoring during the first year of college
has a positive and statistically significant impact on students retention. Stauf (1999)
reported that out of a need for students to find a sense of belonging, Bainbridge college
started a Peer Tutoring programme for four years. It was noted that student retention is

up by five percent over the last three years.

Unless there is a degree of retention there is little justification for learning.
Memorization and retrieval of information from one's memory is often required in
classroom learning. It was evidenced that cooperative group discussions are superior to

competitive group discussions in facilitating individual memory of what was discussed.
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Interaction among students affects retention of materials learned and if the children

were provided with greater friendly space to learning through joyous activities and free

interaction with peers, the retention rate would greatly improve.
Peer Tutoring and Cooperative/Collaborative Learning

Peer Tutoring and Cooperative Learning, both promote Cooperation among
students in the learning process. Cooperative learning is any learning activity in which
students of diverse backgrounds work together in group towards a specific goal. Peer
Tutoring also involves cooperation where, a student teaches his peers. Because of the
diversity of academic skills found within any regular classroom, small-group
instruction is more appropriate than whole-group instruction for basic academic
subjects (Affleck, et al., 1980). Peer Tutoring as well as Cooperative Learning

advocates small group instruction.

In Cooperative Learning strategy students work together in small groups to
achieve team success in a manner that promotes student's responsibility for their own
learning as well as the learning of others. Groups allow for greater participation and
involvement by the student. In Cooperative Learning, students work together in small
groups to achieve team success in a manner that promotes student responsibility for
their own learning as well as the learning of others. In Peer Tutoring students work
together in a group or on a one-to-one basis and one student who have received prior
training and tutoring and is an expert, will teach the other children for achieving the

common goal.

Both Peer Tutoring and Cooperative Learning are characterized by elements like
Cooperative or Collaborative set up, small group instruction, joyful learning, non-
threatened atmosphere etc. (Johnson & Johnson, 1975; Kumar & Bindhu, 2002; Slavin,
1985; Topping, 1988).

Review of research reports on the influence of Cooperative Learning and Peer

Tutoring on Academic Achievement have evidenced positive relationships. Both Peer
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Tutoring and Cooperative Learning promotes self-esteem, inter-ethnic relations,
collaborative work, inter-group relations, positive interdependence etc. (Slavin, 1985;
Topping, 1988).

Peer Tutoring differs from Peer collaboration in that, in Peer collaboration
children begin at roughly the same levels of competence when they collaborate to solve
tasks that neither could do previously but in Peer Tutoring one is an expert and the

other is a novice (Damon & Phelps, 1989).
2.1.2. EXISTING METHOD OF TEACHING

The transaction of the syllabi is the most important function of a school and the
prime task of teachers (Vernal, 2001). Existing Method of Teaching refers to the
methods of teaching utilized for transacting the new curriculum introduced by the
Government of Kerala in the high school classes in the year 2002-2003. The new
curriculum gives emphasis on activities, use of materials other than text books, use of
local contexts, space for the child to articulate himself, a closing of the gap between
teacher and the child, innovative and efficient classroom organization and opportunity

for peer learning. The salient features of the new curriculum are briefly described in

the following section.
2.1.2.1. Theoretical Basis

New curriculum is based on modern pedagogical concepts with roots in
Philosophy, Psychology, Sociology and Anthropology. The new approach envisages a
pupil centered, activity oriented and democratic classroom environment.  Traditional
instructional concepts are based on behavioural psychology which explains learning on

the basis of stimulus response theories, which were questioned throughout the world.

Human intelligence was acknowledged to have more powers than just
remembering and reproducing. Information processing, reasoning, analysis, problem
solving, attention, anticipation etc. were also attributed to the learning process. The

cognitive abilities of the learner makes him capable of constructing knowledge by
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assimilating new experiences with the past. Piaget, Bruner, Nom Chosmski, Schemp,

Vygotski etc. are the main proponents of constructivism.

Constructivism says learner is the constructor of knowledge. Learner interacts
with his environment and assimilates and combines experiences to develop his
cognitive structure. Constructivism is categorized into two; (I) Cognitive

constructivism and (2) Social constructivism.

Cognitive Constructivism

According to Cognitive Constructivism, intellectual growth is a natural process,
and it takes place in stages. Learning is based on teacher-learner relationship. Student
is a lonely researcher and he/she interacts with environment and assimilates experiences
which leads to learning. The cognitive structure develops as the learner passes through

specific developmental stages.

Social Constructivism

According to Social Constructivism, the mere biological aspects of learning of
man does not limit him in intellectual growth. Social relation, civilization, history,
literature etc. influence the intellectual growth of man. Here, learning occurs through

social interactions and debates. Debates cause disequlibrium in the cognitive structure

which leads to learning.

The new curriculum is based on the theory of constructivism. The group

learning styles of cooperative learning or collaborative learning are advocated in the

new curriculum.

2.1.2.2. Learner Centered Approach

Learner centered instruction encourages learners to develop the appropriate
cognitivé structures to understand and solve problems in a particular knowledge
domain. Learning is not only about solving problems but is also about meaning-
making (Chugh, 2002).
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In this approach, attainment of learning skills, af child's pace is the main focus.
Each child has a different pace of learning. The teachers focus on the learner and not
on the whole class. The focus shifts from the content of what is to be learned to the

learner who is to do learning.

Since the new pedagogy focuses on the centrality of the child in the teaching—
learning processes, the role of teacher has also changed, bringing changes in teacher—
child relationship. In the present educational system the teacher is perceived more as a

Sacilitator rather than as a proactive. This will help to create a learning environment.

Benett, ef al. (1996) described that it is the responsibility of the facilitator to set
the initial mood or climate of the group within which the developmental process can
occur. He must be able to advice students on how to access information they need or

on how to conduct it. According to Farrant (1980) Learner Centered education tries to:

. acknowledge that children's needs should determine what they learn at school.

J train children in skills that are within the capabilities of their stage of
development.

o recognize and respond to the changing characteristics that distinguish children of

different ages.

° select what is taught and the methods used so that they are appropriate to the
comprehension and experience of the children.

e apply knowledge of child psychology and child development to the content and

methods of learning and teaching,.

In the present curriculum, importance is for the learner and teacher shifts her
position from a leader to that of a facilitator. Teacher facilitates the learning
atmosphere for the pupils. Teacher is a mediator and organizes learning experiences so
as to suit the development of the learner. Teacher acts as a co-learner and provides a
democratic atmosphere in the classroom. The new pedagogy includes the following

aspects of collaborative teaching and learning
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o Based on cognitive constructivism.

o Acknowledges the innate talents of the learner.

o Emphasis on interactions.

o Emphasis on self as w¢ll as peer evaluation

o Learner learns themselves; teacher does mainly scaffolding.
o Learners may form heterogeneous groups

o Class arrangement is rather flexible.

2.1.2.3. Activity Based Classes

Activities when carried out, can teach pupils a lot of human values like team
spirit, curiosity, quest for knowledge, devotion, sincerity, integrity, honesty,

truthfulness and so on, which are so vital for the citizens of the world (Parida &
Goswami, 2001).

Deep learning occurs when learners are actively engaged in the construction of
knowledge for themselves (Chugh, 2002). In the existing curriculum, there is an
extensive use of activity based learning as a means to interact with children. The
teacher appears to be moving away from the traditional lecture based teaching into
more open and exploratory ways of learning. The activity oriented teaching is helpful
in building children's self-confidence and also ensures that they become independent
learners. When a child gains self confidence, he is able to do more, try more and have

more success. According to Farrant (1980), the features of good activity are,

o It is well within the competence of the age and ability of the children using it.
. It does not attract attention to itself at the expense of what is being learned.

o It is enjoyable for those taking part.

. It can sustain the interest of the pupils involved for as long as it takes them to

succeed in what they are learning.
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. It allows ample freedom for the child to express himself.
. It does not make the consequences of initial failure too serious or disturbing.

. It helps the child to gain a firmer grasp of what is learned by leading to a deeper

understanding.
2.1.2.4. Change in Text books

Text books play a critical role in the nature of classroom transaction (Chadha,
2000). Change in text books has been an important part of changing the teaching-
learning process. The quality of text book is important and so is the rigidity or
flexibility in its use. Because of the changes in teaching — learning processes text books
also underwent changes. Text books are so prepared that no answer statements are
included. Content is open ended. The way through which the learner should proceed

will be given. With teacher's help learner should reach at his own findings.

Text books appeared to be just a beginning on initiation point leading to the use

of a variety of texts from journals, magazines, dreams of children and so on.

2.1.2.5. Group Method

Groups are those social aggregates that involve mutual awareness and potential
mutual interaction. Groups are the instruments through which much works get done.
They are also the contexts that pattern and shape many other kinds of activities.
Moreover, groups are instruments for influencing, shaping and changing the individual

who are their members (McGrath, 1984).

Groups offer a convenient way to provide information and education to several
people at the same time. Groups serve as places where opinions can be shared, ideas
collected, and problem solved. Groups concentrate the collective energy of several

people, allowing them to pool resources and complete a desired task (Ender & Newton,
2000).
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The new curriculum gives importance to the assignment of basic groups and
instantaneous groups in the classroom. Group method reorganize the class into a
feasible number of smaller units. Changing the group members will help them to stick
on to healthy competition of groups. By group method, teachers are putting into
practice the most advanced and highly valued principle of teaching — the learner

involvement in the learning experiences.

Mukalel (1998) described different techniques in group method like
Interquestioning, Dramatisation, Role play, Picture description, Developing written

discourses, Project preparation and Outdoor activities. Any technique used should;

- enable the whole group to work as a team.
- help every individual student to have a share of the work.

- generate activity.

- have a fundamental link to other techniques that precede or follow.

- be one suitable for practice.

Johnson & Johnson (1975) identifies five different types of grouping.

Ability grouping to form competitive clusters.
Random assignment by count off procedure.

Asking students to find two other students with whom to work.

vV V V V

Sociometric device: Writing in a card the name of two persons with whom she

would like to work.

» Interest grouping: Grouping student with the topic they are most interested.

All groups go through different stages of maturation that influence the way they
operate, and will in many ways determine the group needs and behaviours that are
foremost at any given time. Newton (1980) generalizes some of the common

characteristics noted in groups at key stages and are presented in Table 2.1.
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TABLE 2.1
Stages of Group Development
Stage Characteristics Behaviours for Group
Entering Acquainting, Make relevant self disclosure
Orienting, Establish positive atmosphere
Exploring, Determine initial norms
Testing Link interactions of members
Sorting Initiating, Recognize individual differences
Disagreeing, Overcome dependence
Compromising Develop acceptance of conflict
. Resolve doubts and difference
Cohesiveness | Identification, Acceptance of group identity
Organizing, Establish individual vroles
Harmonizing Develop commitment and involvement
Determine procedures of operation
Working Resolving, Make group decisions
Doing, Coordinate efforts
Achieving Disseminate leadership
' Resolve problems
Achieve designated goals
Renewal Maintaining, Reassess group purpose
Evaluating, Renew commitment
Restoring, Confront new issues
Changing Resist stagnation, invigorate
Consider dissolution and termination
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Managing Group Work

Groups may be formed to provide opportunities for discussion. General

instructions may be provided before grouping. Each group is provided with points of

discussion to facilitate discussion.

Teacher should ensure participation of all members in group activity and a>new
leader should be selected each time. Fixed time should be enforced for completion of
work. Appreciation can be given for the best performing group. After the discussions

are read out, teacher can comprehend the conclusions of group wise discussion.

While group work is going on, teacher must evaluate the group as well as
individual performance and give necessary help. Inactive students can be made leaders.
Teacher must encourage student work and try to foster healthy competition among
groups using quiz, reverse quiz etc. Groups can be named each time in relation to the
subject matter presented and care should be taken to ensure that each group is a mix of

slow as well as fast learners.
2.1.2.6. Based on Multiple Intelligences Theory

According to the new curriculum there is no average student in the class. Each
differ in their intelligence as well as learning speed. Multiple Intelligences Theory

(Gardner, 1985) is accepted instead of traditional IQ concept.
Gardner identified the following eleven areas of intelligences.

a. Linguistic Intelligence

The ability to use words effectively both orally and in writing. Students can be
helped to develop Linguistic Intelligence by creating a rich environment, by providing
things to look at, listen to and write about; and by creating many opportunities for

interaction among students and between the teacher and the students.
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b. Logical - Mathematical Intelligence

The ability to use number effectively and reason well. Students can be
encouraged to develop Logical — Mathematical Intelligence by providing manipulative
for experimentation with numbers and by using simple machines or computer

programmes to help children think about cause and effect.

c. Spatial Intelligence

The ability to sense form, space, colour, line and shape. It includes the ability to
graphically represent visual or spatial ideas. Help can be rendered to students to
develop Spatial/Visual Intelligence by providing opportunities for visual mapping
activities and encouraging students to vary the arrangements of material in space, such

as by creating charts and bulletin boards.
d. Bodily-kinesthetic Intelligence

The ability to use the body to express idea and feeling and to solve problems.

This includes such physical skills as coordination, flexibility, speed and balance.

e. Musical Intelligence

The ability to sense rhythm, pitch, and melody. Students develop Musical

Intelligence by using tape recorder for listening, singing along, and learning new songs.

Jf. Interpersonal Intelligence

The ability to understand another person's moods, feelings, motivations and
intentions. Students develop Interpersonal Intelligence through activities that involve

them in solving problém and resolving conflict.
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8. Intrapersonal Intelligence

The ability to understand ourself-our strengths, weaknesses, moods, desires and
intentions. Help students develop Intrapersonal Intelligence by letting them express

their own preference and help them understand their own styles of learning.

h. Naturalistic Intelligence

The ability and interest to understand the natural phenomena and the flora and
fauna around the individual. The ability to recognize and classify plants, minerals, and
animals, including rocks and grass, and all variety of flora and fauna. It is also the

ability to recognize cultural artifacts like cars or sneakers.

i. Existential Intelligence

The ability to understand the individual existence as a part of the existence of

universe. The ability to sense the meaningful and meaningless nature of life .

J. Spiritual Intelligence

The ability to sense and recognize the spiritual nature in every individual.

k. Moral Intelligence

The ability to deal with moral matters and engage in moral activities.

In each individual the eleven intelligences function together in unique ways. No

intelligence really exists by itself in life. Intelligences are always interacting with each

other.

Gardner (1985) suggests that everyone has the capacity to develop all these
intelligences to a reasonably high level of performance with appropriate
encouragement, enrichment and instruction. Individuals differ in the particular

intelligence profiles with which they are born and the way in which they develop them.
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With respect to the Intelligence theory, the new curriculum gives importance to
each and every learner and accepts that there is no average learner in the classroom.
Each individual may be intelligent in any of the ways as mentioned by Gardner (1985).
So in order to increase the intelligence of pupils, the new curriculum designed many
activities for children. By participating in these activities and interacting with the

society the individual may be able to improve the cognitive abilities.

Society and culture is the part of the environment of the individual and it is
meaningless to talk about human intelligence without considering the social and
cultural experiences of the individual (Kumar & Bindhu, 2002). The new curriculum

emphasises on the interactions of the child with the society.

2.1.2.7. Continuous Evaluation

The evaluation system in the present curriculum is continuous and
comprehensive. Importance is given to both scholastic and co-scholastic areas. The
co-scholastic areas include Arts, Sports, Work experience, Communication, Conduct,
Group activities, Punctuality, Leadership, Collection, Responsibility, Project,
NCC/Scouts/Guides/School clubs etc. The teacher is free to watch the student during
the class time as well as outside the class and guide wherever necessary. Students will

be given grades instead of marks on the basis of term end evaluation and continuous

evaluation.

For the term end evaluation the student will be tested on the basis of the content
to be studied. A written test will be administered with a proper blue print giving
weightage to content, objectives, type of questions and level of questions. Bloom's
taxonomy is the best known system for classifying educational objectives as well as

classroom questions. Hence questions will be formulated on these educational

objectives.
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ndependent studies on Peer Tutoring in Indian context is rare. But
Iresearches conducted in developed countries have pointed out the
effectiveness of Peer Tutoring as a better strategy for academic
Achievement and Retention of the materials studied. The investigator reviewed these

researches, classified and presented them under the following headings.

3.1. SCANNING OF RELATED RESEARCHES
3.1.1. RESEARCH ON PEER TUTORING AND ACHIEVEMENT
3.1.2. RESEARCH ON PEER TUTORING AND RETENTION

3.1.3. RESEARCH ON PEER TUTORING AND SOCIAL AND
PERSONAL BENEFITS

3.1.4. SUMMARY OF RESEARCH FINDINGS
3.2. META ANALYSIS
3.3. FORMULATION OF HYPOTHESES

3.1. SCANNING OF RELATED RESEARCHES

In this section, it is aimed to present review of research findings which relates

Peer Tutoring with Achievement, Retention and Social and Personal benefits of Peer
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Tutoring . The related researches are categorized into three and presented under the

following headings.
3.1.1. RESEARCH ON PEER TUTORING AND ACHIEVEMENT

Review of related literature exposed a number of studies on Peer Tutoring and
its effect on Achievement. The relevant aspects of the studies relating with Peer /
*
n

Tutoring and Achievement are classified as in the following.
3.1.1.1. Research Showing Achievement Benefits

Research showing Achievement benefits with Peer Tutoring are presented in this

section.

Sherman and Harris (1975) conducted a series of studies suggesting that
assigning time for independent study had a small impact on subsequent classroom
performance, while Peer Tutoring had the most substantial and most consistent effect

on classroom performance.

Allen (1976) noted that Peer Tutoring had proved effective across barriers of

gender, race, and social class. More studies reported positive effects for tutors than

Sfor tutees.

Hill and Tanveer (1981) experimented a Peer Tutoring programme in
Mathematics. Eightyeight percentage of tutees evidenced considerable improvements.
They also showed greater confidence, more motivation to work and an improved
attitude to mathematics. Tutors were found to have gained in their own self-

assurance as well as their willingness to assume responsibility.

Sharpley and Sharpley (1981) reviewed 82 peer tutor studies concluding that
same-age tutors were as effective as cross-age tutors in inducing cognitive advances
in tutees and also that same age tutors were themselves more likely to derive cognitive

benefits as a result of their tutoring experiences.
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Russell and Ford (1983) reported that a few studies have found that cooperative
learning methods — usually one-to-one Peer Tutoring — had greater effects than

supplementary instruction by a resource teacher in a small group setting.

In a classic study of Maher (1984) high school behaviour difficulty students
were appointed as cross-age tutors for elementary school pupils with learning

difficulties in reading, language and mathematics. Gains in attainment for both tutors

and tutees were reported.

Wheldall and Mettem (1985) experimented a cross-age Peer Tutoring in reading.
Sixteen -year-old students were selected for tutoring 12-year-old remedial readers.
Two training sessions of 30 minutes duration each was given for the tutors. The
tutoring period lasted for eight weeks of 24 sessions. The experimental group was

Sound to have made significantly greater gains in reading than control group.

Cook, et al. (1986) carried out a meta-analysis of studies of special need students
as tutors of others. Over 19 studies evidenced that involvement in tutoring raised the

performance of tutors and tutees as compared to that of controls, with tutees usually

achieving greater gains than tutors.

Osguthorpe and Scruggs (1986) reported that Peer Tutoring programmes have

achieved positive effects for both tutors and tutees of developmentally delayed status.

Pigott, et al. (1986) reported on reciprocal Peer Tutoring in terms of four
elementary school children working on routine arithmetic drill. Under-achieving

pupils improved their performance to a level indistinguishable from that of their

classmates.

Polirstok (1986) reported that Peer Tutoring programmes have achieved positive

effects for both tutors and tutees of low-achieving status in regular classrooms.
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Top and Osguthorpe (1987) found that Peer Tutoring is often used as much to

improve the achievement of low-achieving older students as to improve that of the

students being tutored.

Balais (1988) through his research shows that students gain more self-

confidence, autonomy, and academic independence and excellence when allowed to

work in collaboration.

Atherley (1989) conducted a Peer Tutoring programme in reading for a group of
senior primary school pupils. The programme lasted for 12 weeks. After the

programme, significant reading gains were found for the experimental group

compared to that of a control group.

Bland and Harris (1989) experimented age-to-age Peer Tutoring in Chemistry.
More able pupils were paired with less able peers. Peer Tutoring of this type

encouraged more on-task work among pupils and encouraged a non-threatening

atmosphere for pupils to experiment within.

Brierley, et al. (1989) described dyadic class wide reciprocal Peer Tutoring of

spelling on a large scale. Results suggested generalized improvement in spelling and
skills.

Benard (1990) described a peer resource model of education in which school
and classrooms are restructured so that youth — from early childhood through late

adolescence — have ongoing, continuous opportunities to be resources to each other.

Improved academic achievement was noted.

Fantuzzo, et al. (1990) reported a dyadic reciprocal Peer Tutoring involving
peer-managed group contingencies. Consistent increase in rate of accurate

arithmetic performance to a level significantly above the rates of untreated controls

were found.
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Osguthorpe and Scruggs (1990) reviewed 26 studies deploying special
education students as tutors and noted that in 23 studies, tutors and/or tutees

performed better on outcome measures.

Negroni (1990) reviewed successful initiatives and unforeseen problems that
have arisen in Massachusetts public education. Peer Tutoring was suggested as a

method for basic skills education and advanced training for employees to address

Latino needs.

Malette (1991) in a study of peer mediated instructional procedure (class wide
Peer Tutoring) with nine students classified as mildly mentally retarded found that

daily practice of spelling words using the procedure resulted in 95 percent correct on

weekly tests.

Mohr (1991) described a national study conducted by the League for innovation
in the Community College to examine the nature and extend of Peer Tutoring and tutor
training at community colleges. The Study reported academic achievement and the

tutors ranked knowledge of subject and interpersonal skills high.

Warger (1991) reviewed that when Peer Tutoring is used as an instructional

procedure, student test scores increase and failure is rare.

Curtis and West (1992) reported a study conducted by the borough of Manhattan
Community College for working adult nursing students in fall. In the three year, part-

time programme, Peer Tutoring was also used as a support mechanism.

In a study conducted by Fantuzzo, et al. (1992) it was found that class-wide
Peer Tutoring helped African American fourth and fifth grade students in maths.

Hoover (1992) reported that inappropriate behaviours, family crisis, medical
traumas, and poor grades affected the potential academic achievement. Two-fold
intervention programme was developed to help these students. Adult and Peer Tutoring

programme were established to support academic progress. Results indicated that the
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group of at-risk sixth graders met or exceeded the project's goals for attendance,

academic achievement and discipline.

Cline and McLaughlin (1993) used two versions of class wide Peer Tutoring in
spelling on fourth grade students. Both experiments demonstrated moderate to
substantial improvement in two Peer Tutoring conditions and only slightly better

performance in paired tutoring using the language master.

Dupaul and Henningson (1993) in their research showed that class-wide Peer
Tutoring helped students with Attention Deficit Hyperactivity Disorder pay attention

longer and stay in their seats to finish assignments.

Gartner and Riessman (1993) conducted a cross-age Peer Tutoring programme.
High school students with community service credit were appointed for tutoring
elementary/junior high school students. Tutors were recruited from high, middle and

low achieving levels. The effectiveness was consistent across the programme.

Greenwood (1993) conducted a trial Peer Tutoring programme on one to four
grades. Reported changes in classroom processes produced by class-wide Peer
Tutoring programme varied with statistically and educationally significant levels of
growth in at-risk students academic achievement. Investigated follow-up outcomes at
end of sixth grade. Found continued improved academic outcomes in students at risk

for academic delay resulting from sustained use of class-wide Peer Tutoring in early

grades.

Houghton and Bain (1993) described a study in which a multiple baseline
research design across subjects (pairs) was used to examine the effectiveness of a Peer
Tutoring reading intervention which involved the systematic use of delayed attention,
prompting and praise. Eight, 14 year old, below average readers were trained to tutor
eight students of similar age for whom English was a second language (ESL).
Continuous data collection indicated that peers were effective in their use of the

tutoring behaviours while both peer tutors and ESL readers made statistically
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significant gain in reading accuracy and comprehension over the course of the
intervention. _o“\

Sherwood (1993) reviewed that in Florida, a number of approaches for
improving student achievement were proposed. Tutorial programmes, including Peer

Tutoring and cross-age tutoring were among them. Achievement was reported.

Ezell, et al.(1994) conducted Peer Tutoring interventions to improve the reading
accuracy, fluency, comprehension and vocabulary of 14 children (age six to 11 years)
with special needs. Interventions were conducted in four settings and nine target
children and 26 of their typical peers participated as tutors. The result showed that
reading post-test scores exceeded pre-test scores across all children and interventions.

Children's academic responding was greater during Peer Tutoring than during

routine classroom instruction.

Fasko (1994) described a study which used multiple — baseline — across —
subjects design to assess the effectiveness of Peer Tutoring intervention for fluency in
basic math facts. Eight fourth and fifth graders were involved in the Peer Tutoring
session occurred two to three times a week for about 15-20 minutes at a time. Data
indicated improvement in fluency for six of eight students and all students showed

some degree of improvement on worksheets during intervention.

Fuchs (1994) studied the effects of previous training and experience in Peer
Tutoring on student interactions for 16 elementary school classes. Student dyads with

experience and training in Peer Tutoring provided more interactional explanations

and incorporated sounder instructional principles.

Hunt, et al. (1994) investigated the extent to which three second graders with
multiple severe disabilities acquired basic communication and motor skills within
Cooperative Learning activities conducted in their general education class rooms, with
gradually finding assistance from the instructor, the non disabled members provided

cues, prompts and consequences to promote the disabled member's learning. Results
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indicate that the subjects independently promote targeted basic skills within

cooperative academic activities.

Martino (1994) reviewed a high school Peer Tutoring programme on
empowerment, self-evaluation and interpersonal skills. It was noted that at risk young
people improved their grade point averages, literacy and study skills, reading

comprehension, ability to identify long-range goals and self-confidence.

Pagett (1994) conducted an age-to-age tutorihg with eight year old students in
reading. One-to-one pairing was done. Less able readers were paired with more able
readers. Each day half an hour was spend for the tutoring session. The programme
empowered children with additional control over their own learning and helped to

make reading interesting and enjoyable.

Riggio, et al. (1994) examined the effect of student academic ability on the
cognitive gains achieved through a Reciprocal Peer Tutoring (RPT) instructional
strategy in which students prepare to teach a peer, actually teach a peer and maintain
accountability for the process. Two hundred and six undergraduates were assigned to
one of four different ability pairing based on College Grade Point Average (GPA). The
result by ANOVA demonstrated that all ability pairs achieved approximately the same
cognitive gains over the course. All subjects using RPT exhibited significantly higher

cognitive gains than subjects who were not using RPT strategies.

Simmons, et al. (1994) examined the effect of instructional complexity and role
reciprocity within Class-wide Peer Tutoring (CWPT) on the reading of hearing disabled
(n=58), non-disabled low performing (n=27) and average achieving students (n=33).
Twenty three teachers and their students were assigned randomly to one of the four
CWPT conditions (standard CWPT with role reciprocity, standard CWPT without role
reciprocity, modified CWPT with role reciprocity and modified CWPT without role
reciprocity) Eight teachers and their students were controls. The results pointed out

that students in CWPT conditions significantly outperformed controls on a reading
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fluency measure. The group with modified CWPT with role reciprocity showed

significantly greater achievement in comprehension than controls.

Allen (1995) discussed ways to improve Post Secondary Library Instruction
based on theories of active learning. The instructional techniques included Peer

Tutoring. Improvement was noted.

Collopy and Green (1995) reported a programme conducted in an economically
disadvantaged school, in which achievement — goal theory was used to create a learner
centered school. Peer Tutoring was used in the learning focussed classrooms.

Individual accomplishment was noted.

Durrer and McLaughlin (1995) discussed the different formats of Peer Tutoring
like cross - age, small group, one-to-one, class-wide and reverse role Peer Tutoring
focusing on uses of Peer Tutoring on students with behaviour disorders. All formats of

Peer Tutoring have been found to produce social and academic benefits.

According to Enright and Arelrod (1995) Peer Tutoring programmes with
applied behavioural analysis techniques increase the academic success of a large

number of students most effectively.

Fantuzzo, et al. (1995) conducted a study on the effects of parent involvement in
isolation or in combination with Peer Tutoring on student self-concept and Mathematics
achievement. The sample has 72, fourth and fifth grade students evidencing difficulties
in Maths. The results showed that students with parental involvement with reciprocal
Peer Tutoring intervention displayed higher level of accurate Mathematics

computations than students with parental involvement or reciprocal peer tutoring

alone.

Greenwood and Delquadri (1995) conducted a study on class-wide Peer

Tutoring and the prevention of school failure and reported that Class wide Peer
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Tutoring (CWPT) is a potential tool for preventing early school failure and
highlights CWPT has long term positive effects on academic outcome.

Kurian (1995) conducted a study to explore the effect of Peer Teaching on
Achievement Motivation and Mathematics achievement on 60 students of standard VII.
Experimental design was adopted. The post-test results pointed out that the

experimental group showed improved achievement in Mathematics along with

improved level of achievement motivation.

Lumpe and Staver (1995) examined the effect of peer collaboration on 25 high
school Biology student's acquisition of concepts related to photosynthesis and
interactions in Collaboration Peer Group (CPG) situation to determine how their
interactions relate to the development of concepts associated with photosynthesis. The
results suggested that subjects working in peer group situations developed more
scientifically correct concepts of photosynthesis than subjects working alone. Twe

types of peer: interactions consonant and disonant were identified as enhancing

concept development.

In a Cross-Age Tutoring programme conducted by Samway, et al. (1995) fifth
graders were paired with first graders in order to improve the reading ability of fifth

graders. Results showed a very positive influence on the older children’s reading

development.

Simmons (1995) examined effects of explicit teaching and Peer Tutoring on
reading achievement of learning disabled students and non-disabled, low performing
readers in academically integrated classrooms. Students in the explicit teaching plus
Peer Tutoring condition scored higher on reading fluency and comprehension than

did explicit teaching or control students.

Wright, et al. (1995) described a Spanish vocabulary Peer Tutoring programme
for students with learning disabilities in foreign language study. Sixteen high school

students enrolled in a modified Spanish 11 class participated. Results indicate that in
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reciprocal Peer Tutoring sessions, subjects changed roles as tutor and tutees during
practice of individualized lists of vocabulary and idioms. High cumulative daily levels

of Spanish words learned by all of the tutees.

Berliner and Casanova (1996) reviewed that in an aim to present the recent
research that can be immediately applied by the teacher in the classroom, the themes
presented in six sections were (1) teaching, (2) instructional strategies, (3) learning, (4)
motivation, (5) school and society and (6) testing. The contents showed that Peer

Tutoring and cross-age tutoring were found to improve student achievement and

participation.

Fager (1996) reported that when educators build on informal tutoring processes
and create organized processes of tutoring, it can become powerful tool for learning.
Suggested that tutoring whether it is Peer Tutoring, cross age tutoring or
parent/volunteer tutoring — benefit students, who receive individual instruction
tailored to the skills they need to master, it benefit tutors who have increased a sense of

pride, accomplishment, and self-esteem and may develop increased academic mastery

themselves.

Fuchs (1996) conducted a Peer Tutoring study to ‘know the quality and
effectiveness of student's mathematical explanations as a function of the ability of the

tutor on dyads from 20 classrooms. Tutees of high — achieving peer tutors offered

better explanations.

Moore (1996) investigated the effectiveness of an after-school programme to
improve and accelerate the academic achievement and English oral language
proficiency of limited — English — proficient (LEP) fifth-grade children at one school.
The programme offered one hour of after-school academic instruction designed to
expand on student's existing knowledge and experience, promote Peer Tutoring and
interaction and use active learning concepts. Result showed that all experimental

group children had increased their scores on standardized oral proficiency and basic



Literature Scanning 76

skill tests. It was concluded that this approach is an effective strategy for improving

LEP student achievement.

Robinson (1996) discussed the remedial help given to the academically under
prepared students. Student skill courses, free Peer Tutoring and tutorials on video tapes

and the computer were conducted. The under-prepared students were prepared for

success in college.

Wynn and Cadet (1996) reviewed the use of six collaborative writing teaching
methods at the post-secondary level. Disclosure, Peer writing, Peer Tutoring,
Workshopping, Co-authoring, and Knowledge making were the six features of the
collaborative methods used. It was nofed that these techniques suggests their

effectiveness in improving student writing.

Brady (1997) reported that four pre-school children with disabilities and four
peers were taught to take turns tutoring each other on academic skills. All subject’s

academic responses increased after Peer Tutoring.

Ediger (1997) suggested that classrooms should be organized for optimal pupil
achievement. An area in the classroom should be designated for small group
endeavours. Peer Tutoring was recommended as one of the ways of student

grouping.

A report by Feng (1997) provided information to teachers to gain a better
understanding of Asian — American children and identify culturally appropriate
educational practices to use with these children. Peer Tutoring was suggested as a
method when developing curriculum and instruction that is culturally sensitive and

methodologically adaptable to the needs of Asian — American students.

Fuchs (1997) studied effectiveness of class-wide Peer Tutoring programme for
low achievers with and without learning disabilities and average achievers in 20

elementary school intervention classes and 20 control classes. All types of learners in
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Peer Tutoring classrooms demonstrated greater reading progress regardless of which

of three measures was used.

Ginsburg and Fantuzzo (1997) investigated the relationship between Peer
Tutoring interactions of dyads and experience in a Reciprocal Peer Tutoring (RPT)
programme in mathematics. Analysis of 40 at-risk fourth — and fifth — grade students
indicated that RPT participants displayed significantly higher rates of mathematics

achievement, social acceptance and other favourable measures when compared to a

control group.

Griffin and Griffin (1997) conducted two experiments involving 131 graduate
students to determine effects of reciprocal Peer Tutoring on graduate student's academic
achievement, test anxiety and academic self-efficacy. Results suggested that

reciprocal Peer Tutoring help students to achieve learning objectives.

Kraft and Billig (1997) reviewed a study which was conducted to create a
model linking Title One and service learning. Six schools from urban, rural and
suburban schools were included in the programme. Common programme components
included motivating learning environments, an accelerated reading programme, Peer

Tutoring and professional development. Findings suggested that schools had varying

Success.

Lane (1997) examined whether cross-grade Peer Tutoring increased student
performance on weekly spelling tests. Experimental group used cross-grade Peer
Tutoring and the control group used traditional method. Results indicated that weekly
spelling test scores were substantially higher for those students using cross-grade

Peer Tutoring and students appeared to enjoy the procedure, grades improved.

Madrid, et al. (1997) implemented the mathematics teaching and learning
practices of Jaime Escalante, in two high schools and three middle schools. The
objectives were condensed into restructuring the curriculum, improving student

performance in maths and replicating the programme. Peer Tutoring was one of the
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programme component. It was noted that the programme accelerated and improved

student mathematic achievement.

Morrow (1997) conducted a study to determine the impact of a literacy
programme including social cooperative literacy experiences on literacy achievement of
first, second and third grade children. Social behaviours included Peer Tutoring, Peer
collaboration, and conflicts. Result indicated that children in the experimental groups

scored significantly better on tests of comprehension, story retelling and rewriting.

Rominski and Vazquez (1997) conducted a programme to support English-as-a
—second-language (ESL) student's achievement. Study was conducted for eighth
graders in a suburban school for 15 weeks. Peer Tutoring and classroom teacher
assistance were provided. Results showed significant improvement in the class and
Sacilitation of the transition of ESL students into regular instruction. Improvement

was shown in writing process, confidence in class discussion, and listening and recall
skills.

Sideridis, et al. (1997) investigated the effectiveness of Class-wide Peer
Tutoring (CWPT) to enhance the spelling performance and social interactions of three
typical students and three students with mild disabilities. Spelling performance was
measured by weekly pre-post tests. Using an ABAB single subject design, results
indicated that CWPT resulted in gains in the spelling accuracy of all students.

Sills and Soden(1997) conducted a study to assess the effectiveness of a
computer training programme for fifth graders to increase their awareness of and
comfort level on Macintosh and IBM computers in their classroom. Eight students
were selected and trained and then they tutored their classmates. Results showed that
over 87 percent of the students felt extremely comfortable on both computer systems

after being trained and rated the programme as excellent.

Thorkildsen and Schmahl (1997) reported that African American and Latin

American elementary students (age six - 12 ) from low-income, urban neighbourhoods
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were interviewed about the fairness of four teaching practices. Five conceptions of
fairness, identified in previous studies with Caucasian students, were evident.

Consistent with previous study, most children rated Peer Tutoring as fairest.

Utley (1997) in a study discussed the components of peer-mediated instruction
and interventions and instructional systems that incorporate peer mediated instruction
and intervention components with other elements of effective instruction. The study

explored implications for students with disabilities.

Zukowski (1997) followed the development of a Peer Tutoring programme
involving third- and fifth— grade study partners. The cross-age tutors included

students representing diverse learning styles and academic achievement. Cross-age

tutoring was judged to be good for all the students.

Beachler and Glyer (1998) described an annual report designed to provide new
ideas for faculty. Document reviewed innovative instructional techniques and
presented an overview of classroom — based assessment and cooperative — collaborative
learning. Principles of cooperative and collaborative learning were given and suggested

that cooperative learning approaches such as partnered learning and Peer Tutoring

helped students to become experts on selected course material.

Cardona and Artiles (1998) reported a study that assessed the effect of two
classwide instructional grouping adaptation strategies on math performance of English
— language Latino learners in an urban public school. An ABAB within — case design
was implemented over a 12 week period on 19 low, average and high achieving first
grade students. In phase A, students worked independently in small heterogeneous
group. In Phase B, Peer Tutoring was used. Results indicated that student's math

performance was significantly higher during the Peer Tutoring phases than when in

heterogeneous small groups.

DuPaul, et al, (1998) investigated effects of class-wide Peer Tutoring on

classroom behaviour and academic performance of 18 students with attention deficit
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hyperactivity disorder. Class-wide Peer Tutoring led to improvements in performance

in math or spelling for 50 percentage of students.

DuPaul and Eckert (1998) reviewed empirical studies that have reported the
effects of academic interventions with students with attention-deficit hyperactivity
disorder (ADHD). Reviewed interventions in the general categories of Peer Tutoring,
computer assisted instruction, task and instructional modifications and strategy training.

Found Peer Tutoring and task modifications appeared to enhance both academic

performance and attentional behaviour.

Geimer, et al. (1998) described a programme of Peer Tutoring using specific
learning and metacognitive strategies to increase reading comprehension. The targeted
population consisted of first through fourth grade students in self-contained regular

education classrooms. Post intervention data indicated an increase in student's

reading comprehension.

King (1998) described about an “ASK to THINK- TEL WHY ® ©” model,
which is an inquiry-based model of mutual Peer Tutoring in which tutoring partners
mediate each other’s learning in a transactive manner. This tutorial model is designed
as a “person-plus” cognitive partnership that supports the distribution of cognition and
metacognition in order to promote complex, higher-level learning. Results of research
on the effectiveness of using this model in classroom contexts have shown that the

model promotes students construction of new knowledge.

King, et al. (1998) in a study, demonstrated that tutorial interaction can be
structured so that same ability age mates can scaffold each others higher order thinking
and learning. Seventh graders were assigned in pairs to three mutual Peer Tutoring
conditions: explanation only (E), inquiry plus explanation (IE) and sequenced inquiry
plus explanation (SIE). Tutorial sessions followed teacher-led science lessons over a
five week treatment. IE and SIE students were trained to ask comprehension and

thought provoking questions on the material when in the tutor role and to explain
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material to partners when acting as tutee. SIE students received additional training in
asking their questions in a particular sequence. E students explained material to each
other. SIE students outperformed IE and E students on ability to construct

knowledge both during their tutorial interaction and on written measures.

Longwill and Kleinert (1998) described how high school Peer Tutoring
programmes can enhance educational outcomes including increased academic
performance, for students with and without moderate and severe disabilities. It was
noted that Peer Tutoring promoted general education, class participation and

community inclusion for students with significant disabilities.

Parsons and Weldon (1998) conducted a project in an adult literacy and basic
education programme using small group interaction to increase weekly attendance,
students input into the learning process and develop better tools for learning

environment. It was noted that through Peer Tutoring, student's self-esteem and

educational progress were increased.

In a Peer Tutoring programme conducted by Rafoth (1998) peer tutors were
taught also to be study- skills coaches sharing the secrets of learning and studying that
allowed them to succeed. These tutors then tutored high- risk students during the

tutoring sessions. Evaluation indicated that the study-skills component positively

impacted student achievement and attitude.

Shastri (1998) reviewed that Peer Tutoring increases achievement scores for
both the tutors and the students being tutored. Consistent gains in factual knowledge

have been found when measuring the kind of information students are most likely to

encounter in their field experiences.

Weinsheimer (1998) conducted a three year longitudinal study of student
support service programmes. Indicated that Peer Tutoring during the first year of

college has a positive and statistically significant impact on student's grades.




Literature Scanning 82

In a study conducted by Bindhu (1999) Peer Tutoring was used as a built-in-
procedure along with learning together model of Cooperative learning for standard

VI pupils . Results revealed that Peer Tutoring is an effective strategy for improving

achievement in language.

Chemidlin (1999) conducted a study to determine if Peer Tutoring of fifth grade
and kindergarten students affected reading achievement. For eight weeks, one group of
fifth-graders and kindergartners paired together four times a week and another group
was not cross age paired. Both groups were given a Reading Interview Survey of
attitudes towards reading before and after the project period. The average gain of fifth

graders was significant when compared with those of the non-paired group of fifth
graders.

Elbaum, et al. (1999) conducted a study of reading research for elementary
school students with disabilities. Use of instructional grouping format, especially

student pairing, had more positive effects on student's reading than whole class

instruction.

Farrington, et al. (1999) reported a programme conducted to improve equity of
access and participation for Aboriginal and Torres strait Islander students. The

programme offered Peer Tutoring and it was indicated that Peer Tutoring provided

academic support.

Kamps, et al. (1999) in a study, formed peer networks consisting of students
with autism and fourth grade peers. They were trained to tutor first grade students on,
sight word recognition. The purpose of the study was to determine if the target students
could be trained effectively as tutors, to determine outcomes for the first graders, and to
determine effects on social integration of network students. Effects were measured for
implementation of tutoring steps, increase in sight words learned on a weekly basis for
the tutees and social interaction among network students during free time activities.

Using a reversal design, with a multiple baseline component, results demonstrated
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higher gains on weekly pre-tests and post- tests for first graders than control students

who received classroom instruction only.

Lake (1999) reported that in a Peer Tutoring system developed for an advanced
physiology course, results showed that Peer Tutoring was effective in enhancing

student performance and was perceived as beneficial by students.

Olmscheid (1999) reported that peer tutors has been used as educational tools for
centuries. It was suggested that Peer Tutoring can be used to reinforce the knowledge
and skills of tutors. Peer Tutoring has the potential to increase academic

engagement.

Platt (1999) reviewed a report providing an overview of the Learning Center at
South Plain College during 1998-99 academic year. Developmental courses including

Peer Tutoring were offered for students and prospective students. A progress was

reported on goals for the 1998-99 academic year.

Rathvon (1999) described about a book of empirically based interventions that
have been adapted to the realities of the regular classroom environment. Explained
different interventions to improve academic performance including class-wide Peer
Tutoring and self monitoring. It was suggested that these interventions help children

with learning and behaviour problems achieve success in the regular classroom.

Santiago (1999) a special education teacher, took her students outdoors to
stimulate their interest in learning. School yard nature study and environmental field
trips were conducted. Peer Tutoring was an important learning strategy. These

students outperformed mainstream classes in areas of science achievement.

Stauf (1999) reviewed a Peer Tutoring programme conducted out of a need for
students to find a sense of belonging. It was noted that peer support lead to personal

academic accomplishment.
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Telecsan, et al.(1999) in a study evaluated the effectiveness of a peer mediated
constant time delay procedure for teaching written spelling to fourth and fifth grade
students identified as learning disabled. The six peer tutors (each with learning
disabilities) taught each other to produce the written spelling for 15 five-to- eight visual
model prompt. A multiple probe design across behaviours (word sets) was used to
evaluate the procedure. Data were collected on the number of sessions to criterion,
trials to criterion, number and percent of errors, and direct instructional time. The
classroom teacher prepared students to serve as tutors using a describe-model-guided
practice-feedback sequence. Pre and post measures were conducted of generalization
of the tutoring procedure as well as observational learning by the tutors. Results
indicated that (a) peer tutors reliably implemented the time delay procedure, and (b)

the tutor-implemented time delay procedure was effective in teaching written spelling

to students identified as learning disables.

Dixon and Gudan (2000) conducted a study to measure the impact of peer-
assisted learning programme on student academic performance. The study reported
that peer-assisted learning participants had a significantly higher course success rate

than non- participants and a significantly lower withdrawal rate compared with non-

participants.

Fotoples (2000) described math anxiety among students and suggested that
strategies like Peer Tutoring, parent involvement and teacher sensitivity helped in

overcoming anxiety and influenced learning styles on mathematics achievement.

Genesmer (2000) implemented peer mentoring programmes to help ease the
transition level from one level of schooling to the next. Reciprocal Peer Tutoring has
proven beneficial to both tutors and tutees. Low achieving older students and

mainstreamed special education students can benefit from reciprocal Peer Tutoring

programmes.
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Luis and Kathryn (2000) reviewed symposium 38, Advances in Distance
Learning, of the Academy of Human Resource Development 2000 Conference
Proceedings. Teaching strategies in a Synchronous Learning Environment for Adult
students reported the responses of intact cohort groups enrolled in spring semester 1999
of two learning style instruments and results indicated preference for use of

discussion, Peer Tutoring, independent study and lecture.

Schniedewind and Davidson (2000) suggested that effective heterogeneous
cooperative learning helps students grow academically, socially and emotionally. In
heterogeneous groups, teachers differentiate tasks by incorporating challenging Peer

Tutoring assignments.

Wynn, et al. (2000) described a design and orientation of a collaborative writing
model for culturally diverse students. Collaborative writing approaches included Peer
Tutoring, peer editing and co-authoring. Concluded results concerning the benefits of

peer response groups. Noted that collaborative writing engaged diverse students

more fully in writing process.

Bindhu and Kumar (2001) in an article on Peer Tutoring highlighted the

effectiveness of this strategy to make classroom learning a joyful event.

Bromfield, et al.(2001) described a study in which computing skills were
introduced to girls in their English classes using three different styles: Peer Tutoring,
Cross-age tutoring and Teacher instruction (control). The sample comprised 136 girls
from years eight and 10 from a single-sex government school. A pre-test posf-test
quantitative design was used. To describe the students perspectives, qualitative data
were collected from six focus groups conducted with eight -10 students-one from each
of six classes. It was predicted that cross-age tutoring will yield more positive effects
than Peer Tutoring which in turn would yield more positive effects than traditional

teacher instruction as assessed by achievement on class tests and attitude towards

computing.
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Collins and Onwuegbuzie (2001) examined the extent to which an After —
School Peer Tutoring (ASPT) programme in a rural south eastern school was effective
in elevating achievement level of 89 at-risk middle school students for one semester.
End-of-semester grade was used as a measure of performance. Findings indicated

increase in academic performance among the majority of attendees.

A Peer Tutoring approach was taken by Evans and Flower (2001) for part of
the teaching of mathematics to two different classes. From qualitative evidence, the

experiment appears to have been successful.

Greenwood, et al. (2001) conducted a Class-Wide Peer Tutoring Learning
Management System, in which five English language learners (ELL) teachers and 117
elementary students, including students with disabilities participated. Students made
considerable progress in mastering the curriculum over periods ranging from 15 to

21 weeks of school and students and teachers were satisfied with the programme.

Nugent (2001) described a cross-age Peer Tutoring Programme in reading
developed and implemented at a special school for student with moderate learning
difficulties in Ireland. Evaluation studies indicated multiple benefits to both the

learners and the helpers including progress in reading, enhanced feelings of self-

worth and more positive attitudes towards school.

It was reported by Solomon and Crowe (2001) that the use of student peer tutor

is an attractive and affordable alternative in a problem-based programme.

Sutherland and MacMillan (2001) reviewed researches on best practices for
preventing students with mild disabilities from dropping out of school. It was indicated
that warning sign for school dropout include: poor attendance, academic difficulties,
behavioural problems, and social alienation. Positive correlation between particular
interventions and these variables were noted. In an effort to build affiliation between

student and school, Peer Tutoring was the instrument used and success was noted.




Literature Scanning 87

Berry (2002) reported a Peer Tutoring programme in which elementary students
are paired with sixth or seventh graders who have been carefully selected and trained to
be tutors. Tutors guide younger students through their homework and help them with
reading. Benefits have been identified for both the younger and older students.

Improvements in the student's achievement on Math and English tests over the

preceding two years.

Brock (2002) suggested that class-wide Peer Tutoring provides many of the
instructional variables known to be important in working with students with attention

problems for success. It provides frequent and immediate feedback.

Cardona (2002) conducted a study with 19 low achieving first-graders to
investigate the effectiveness of two grouping adaptation strategies (heterogeneous
small-groups versus Peer Tutoring) to accommodate individual and group difference in
mathematics learning. Results revealed a significant increase in number sense and

arithmetic skills when pupils worked in pairs.

Coenen (2002) implemented an after school Peer Tutoring programme, in a
school. The gifted middle school students were selected as the tutors for those children
who needed additional outside help and support. This homework helpers programme

showed positive outcomes throughout the programme.

In an exploratory study conducted by Kowalski and Fresko (2002), Peer
Tutoring in higher education was examined for students with visual impairment and
students with learning disability. Data were collected by means of interviews and focus

groups. Findings indicate academic benefits for tutees and tutors.

Kumar and Bindhu (2002) reported a study conducted on standard VII pupil's
academic achievement in Malayalam language. The result showed that Peer Tutoring

along with learning together model of Cooperative learning is effective for language

attainment.
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Perkins, et al. (2002) conducted a study to determine the efficacy of a peer-led
tuition model for training health-care students in basic life support compared to tuition
delivered by clinical tutors. Onevtwenty two first year medical, dental, nursing and
physiotherapy students were randomized to receive basic life support tuition from either
second-year student instructors or from experienced clinical staff. Student’s practical
skills, knowledge and satisfaction were tested at the end of the course. Instructor
reliability was assessed throughout the course. Students taught by their peers were

significantly more likely to be successful in the end-of-course practical CPR test than

those taught by clinical staff.

Shinn, et al. (2002) in a book discussed training and knowledge for school
psychologists on how to apply the intervention skills needed to solve problems. Peer

Tutoring was suggested as a method to increase achievement in mathematics.

Wilson (2002) reviewed the effect of class size on styles of teaching practice and
on pupil behaviour and attainment. Sufficient evidences showed that class-size

reduction as in Peer Tutoring is associated with improvement in pupil achievement.

Hoysniemi, et al. (2003) presented a study in which Peer Tutoring was used to
teach the use of a software. The Peer Tutoring approach provided information software
and it also promoted communication in the test situation, compared to a test person
communicating with an adult instructor. The approach has been applied to the
development of a perceptually interactive user interface in QuiQui’s Giant Bounce, a
physically and vocally interactive computer game for four-nine year old children. The
results and experiences of using Peer Tutoring were promising and it has proved to

be effective in detecting inability flaws and in improving the design of the game.

Mastropieri, et al. (2003) compared the reading fluency, comprehension
strategies, and content test scores of 16 students with mild disabilities who participated

in a nine-week world history class taught using Peer Tutoring or teacher-directed
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guided notes. Students participated in Peer Tutoring significantly outperformed the

other students on content-area tests

In a study, Mckinstery and Topping (2003), evaluated Peer Tutoring in
thinking skills in a high school setting. A substantial gain in reading comprehension

was found for tutees and development of thinking skills was also indicated.

In a project conducted by Nestel and Kidd (2003), the impact of Peer Tutoring
on first year medical students in patient centered interviewing were analysed. After
attending a preparatory workshop, third year students co-facilitated their first year
colleagues in a session. Results showed eight learning objectives were completely met

by 56 percentage of students. Peer tutors can support the acquisition of basic patient-

centered interviewing skills in first year students.

Graetz (2004) noted that strategies like Peer Tutoring are useful in enhancing

the performance of Autism Spectrum Disorder (ASD) students in high school level.

Medcalf, et al. (2004) conducted a study in which 10 year old -11 year old
students peer-tutored seven six year old students in writing over a 10 week period.

Results indicated gains in terms of writing rate, accuracy and enjoyment of writing.

In an experimental study, Topping and Bryce (2004) evaluated the effect of Peer
Tutoring in thinking skills. Study aimed to partial the impact on quality of thinking of
peer tutored thinking intervention from that of peer tutored reading intervention. In
phase one, a paired reading intervention was implemented for six weeks for all groups.
In phase two, the experimental classes of tutors and tutees engaged in paired thinking,
while control group continued with paired reading. Post-test assessment indicated

significantly better performance in thinking skills for experimental tutees than

comparison tutees.

Topping, et al. (2004) in an experimental study, evaluated the cognitive and

affective gains from cross-age Peer Tutoring. A Peer Tutoring paired science




Literature Scanning 90

intervention was implemented for two 30 minutes sessions per week for eight weeks.
The experimental group made significant gains in under- standing of scientific
concepts and key words. It was concluded that cross-age Peer Tutoring of Science

using the paired science programme offers an effective pedagogical strategy for both
tutors and tutees.

Crespo, et al. (2005) in a paper presented an effective matching algorithm in the
context of peer reviewing applied to an educational setting. The problem is formulated
as an optimisation problem to search a solution that satisfies a set of given criteria
modelled as profiles. The proposed technique was deployed in a first semester
computer engineering course and proved to be both effective and well received by the

students.

A study was conducted by Kassab, et al. (2005) to examine the effectiveness of
using students as tutors in a problem based learning. Ninety-one third year students
were divided into 10 tutorial groups and were randomly allocated into student-led
tutorials and faculty-led tutorials. Student tutors were perceived better in providing
feedback and in understanding the difficulties students face in tutorials. Tutorial

atmosphere was found better in student led tutorial groups.

Mastropieri, et al. (2005) compared outcomes associated with Peer Tutoring
versus teacher -directed instruction for secondary level students, with mild disabilities.
Same co-teachers including one chemistry and one special education teacher during the
regularly assigned chemistry classes, taught both classes. Students in experimental
condition participated in Class-wide Peer Tutoring. Post-tests revealed that students

in the tutoring condition outperformed students in traditional conditions.

In a paper, Nestel and Kidd (2005) reported the evaluation of a peer assisted
learning project on student tutors. The methodology included direct and indirect

measures of student tutor's skills in facilitation and patient- centered interviewing.
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Study concluded that formalizing peer assisted learning is a valuable resource within

the medical school and provide benefits for student tutors.

Page, et al. (2005) in an article described the development of a uniquely African
tutor/mentor system which not only serves the student who is most at risk of failing,

but also enhances the level of achievement of gifted students.

A Peer Tutoring Programme has been introduced by Schleyer, et al. (2005), to
help second year undergraduate students tackle conceptual design problems. Peer
tutors were trained to facilitate group sessions. The students developed problem-

solving skills and the tutors deepened their own understanding of design as a result

of the Peer Tutoring experience.

Heron, et al. (2006) reported that peer mediated approaches have been used for
years to improve the academic behaviours of students, especially those with disabilities.
The most systematized and well researched of the peer mediated approaches relates to

Peer Tutoring systems, which includes specific elements of training, implementation

and evaluation.

McMaster, et al. (2006) in a paper evaluated the effectiveness of peer assisted
learning strategies for reading. Research demonstrated the effectiveness of Class-wide
Peer Tutoring Programme in improving the performance of high, average, and low

performing students, including students with disabilities, from kindergarten through
high school.

Maheady, et al. (2006) introduced three powerful evidence-based instructional
practices that hold great promise for ameliorating many of the reading difficulties
encountered by pupils of 21st century classrooms. Peer Assisted Learning Strategies
(PALS), Class-wide Peer Tutoring (CWPT), and START tutoring have emerged from
as potentially effective tools in the fight to prevent/remediate reading failure

particularly among the most fragile learners.
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3.1.1.2. Research Showing No Achievement Benefits

Findings showing negative relationship between Peer Tutoring and Achievement

are presented in this section.

Bu&kist, et al. (1991) in a paper described the essential features of the
Personalized System of Instruction (PSI). The paper concludes that the use of student

proctors as peer tutors do not appear to be vital to student success in PSI courses.

Torres (1993) explained a project investigating the effects of Peer Tutoring on
student's academic achievement on under-achieving, limited-English-speaking 11" and
12" graders. Eighteen students attended tutorial sessions which lasted for 12 weeks.

Though an improvement in students pass rate on high school competency test was

aimed, the objective was not met.

In a study conducted by Schmidt, et al. (1994) academic achievement of 334
tutorial groups guided by staff tutors was compared with achievement of 400 groups
guided by student tutors. Overall, students guided by a staff tutor achieved some what

better. Difference was however fairly small.

Ziegler (1997) reported a study conducted to know whether reduced class sizes
result in higher achievement levels. One-to-one tutoring by certified teacher, Peer
Tutoring and Cooperative learning were practiced in small classes. Research has

shown that decreasing class sizes is not an efficient way of improving achievement.

Griffin and Griffin (1998) investigated the effects of Reciprocal Peer Tutoring
(RPT) on the academic achievement, academic self-efficacy and test anxiety of
undergraduate students. Undergraduate educational majors enrolled in either human
growth and development or educational psychology participated in the study. Students
developed a series of test questions to quiz each other prior to unit examination, and

provided corrective feedback to the questions. Statistically significant finding were
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inconsistent across the experiment. In short, RPT appears to have, inconsistent effects

on achievement, test anxiety and academic self-efficacy.

Solomon and Crowe (2001) examined a Peer Tutoring model from the
perspective of the student tutor. Reported that students struggled with basic

Sacilitation skills and had difficulty in separating the role of student from that of
tutor.

3.1.2. RESEARCH ON PEER TUTORING AND RETENTION

Review of related literature exposed a few researches directly related with Peer

Tutoring and Retention which are presented in the following.
3.1.2.1. Research showing Retention Benefits

The reviewed research findings, showing positive relationship between Peer

Tutoring and Retention are presented as follows.

Smith, et al. (1957) recommended that cooperative group discussions are

superior to competitive group discussions in facilitating individual memory of what

was discussed.

Malette (1991) in a study of peer mediated instructional procedure (Class-wide
Peer Tutoring) with nine students classified as mildly mentally retarded, found that
daily practice of spelling words using the procedure resulted in 95 percent correct on

weekly tests, and about 90 percent correct on tests of long-term retention.

Plart (1992) described the scope of learning centre's operations including Peer
Tutoring for the students of the college. In an assessment of programme effectiveness

at reading remediation retention rates were noted.

Harper, et al. (1993) in an investigation evaluated the retention and
generalization of words learned using Class-wide Peer Tutoring (CWPT). Students

classified as mildly handicapped participated in daily practice of 10 spelling words
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using CWPT for 10 weeks. Short and long term retention of words practiced was
assessed. Results indicated that the students average post-test score was over 84
percentage correct on weekly tests, replicating previous results. When included in a
dictation task the following week, 76.2 percentage of previously tutored words were
correctly spelled. Short and long term retention measured on post-test was 72

percentage and 69 percentage correct respectively.

Fasko (1994) described a study which used multiple-baseline-across-subjects
design to assess the effectiveness of Peer Tutoring intervention for fluency in basic
math facts. Eight fourth and fifth graders were involved in the Peer Tutoring sessions
occurred two to three times a week for about 15-20 minutes at a time. Data indicated

that retention was promoted for several weeks time.

Smith (1994) suggested that interaction among students in a Peer Tutoring

session affects levels of learning, motivation to learn, and retention of materials

learned among college students.

Kamps, et al. (1996) conducted class-wide Peer Tutoring for elementary grade
students at-risk and with mild disabilities. Tutoring was in multiple subject areas.
Students acquire literacy skills faster, retain more of what they learn and make

greater advances in academic achievement when compared to traditional instructional

methods.

Rominski and Vazquez (1997) conducted a programme to support English-as-a-
second-language (ESL) student's achievement. Study was conducted for eighth graders
in a suburban school for 15 weeks. Peer Tutoring and Classroom teacher assistance
were provided. Results showed significant improvement in the class and facilitation of

the transition of ESL students into regular instruction. Improvement was shown in

recall skills.
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Weinsheimer (1998) conducted a three year longitudinal study of student
support service programmes. Indicated that Peer Tutoring during the first year of

college has a positive and statistically significant impact on student's retention.

Bindhu (1999) conducted a study in order to find out the interaction effect of
cooperative learning, peer teaching, and cognitive entry behaviour of standard VI pupils
on achievement in Malayalam language skills. In the results a positive relation was

found between peer teaching and retention in Malayalam language skills.

Greenwood, et al. (1999) conducted a class-wide Peer Tutoring programme. The
tutors and tutees were paired into two competing teams. Significant academic gain in

content area, memorization and drill.

Stauf (1999) reviewed a Peer Tutoring programme conducted out of a need for
students to find a sense of belonging. It was noted, because of the programme,

student retention is up by five percent over last three years.

Bindhu and Kumar (2001) reported in an article that Peer teaching is effective

Sfor better retention of the materials learned by the students.

Platt (2001) discussed the South Plains College Teaching and Learning Center's
collegiate instruction including Peer Tutoring. It was noted that total retention rates

Sor students completing specific exit-level reading course was 75 percent compared

with 73 percent the previous year.

According to Chugh (2002), if the children were provided with greater friendly
space to learning through joyous activities, attractive texts and materials and free
interaction with the teacher and their peer group, the retention rate would greatly

improve.

In an experiment conducted by Kumar and Bindhu (2002) using Peer teaching
as a built-in-strategy along with Co-operative learning (Learning Together), found

improved retention due to Peer teaching in case of standard VII pupils.
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3.1.2.2. Research Showing No/Weak Retention Benefits

In this part, one research finding showing weak Retention benefit with Peer

Tutoring is presented.

Dill and Boykin (2000) examined the effect of communal learning, Peer
Tutoring and individual learning on the text recall of African American fifth graders.
Students completed surveys assessing their preference for communal beliefs and

behaviours, participated in groups, and recalled text. Communal learning group

students recalled the most text.

3.1.3.RESEARCH ON PEER TUTORING AND SOCIAL AND PERSONAL
BENEFITS

Research findings showing social and personal benefits with Peer Tutoring are

presented in this section.

Devin, et al. (1976) reviewed that low achievers benefit from tutoring younger

students both academically and socially.

Yogev and Ronen (1982) reported that cross-age tutoring significantly increases

the tutor's empathy, altruism and self-esteem.

Custer and Osguthorpe (1983) arranged four mentally handicapped pupils to
tutor their non-handicapped peers in sign language. The results showed that sign
language competence of both tutors and tutees improved and social interaction

between the two groups improved even more.

Winter (1986) implemented a Peer Tutoring programme among those children
who are aggressive and argumentative in their behaviour towards their peers. Social
improvement were noted among them. The tutors showed remarkable patience and

commitment after their teaching role in the programme.
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Bourgault (1991) demonstrated a Peer Tutoring programme of high school
students in which training was given in the skills of active listening, assertiveness and

leadership. Personal growth of the peer leaders were observed during their training

as well as during their tutorship of the pupils.

In a peer support programme, conducted by James, et al. (1991) apart from
gains in spelling and reading, improvement in motivation and effort, handwriting, oral

English, self-confidence, attitudes to study, personal cleanliness and social

interactions were also observed.

Harper, et al. (1993) in an investigation evaluated the retention and
generalization of words learned using Class-wide Peer Tutoring (CWPT). Students
classified as mildly handicapped participated in the programme. Students reported

positive evaluation of CWPT and perceived positive social and self esteem outcomes.

Fuchs (1994) studied the effects of previous teaching and experience in Peer
Tutoring on student interactions, for 16 elementary school classes. Student dyads with

experience and training in Peer Tutoring provided more interactional explanations

and incorporated sounder instructional principles.

Sharp, et al. (1994) described a Peer Counselling — Alcoholics counselling and
Bereavement counselling — service programme. Reported that counsellors gain self-
esteem and are able to contribute positively to the school community. Gain skills
which will be of benefit to them throughout their school lives and learn early the

sense of achievement which can be gained through helping others.

Fantuzzo, et al. (1995) in a study examined the effects of a home-based, parent
involvement (PI) intervention on the self-concept and mathematics achievement of
academically at-risk urban elementary school students. Seventy-two fourth and fifth
grade students evidencing difficulties in mathematics were selected. Students were
assigned randomly to three conditions: PI + RPT, PI and practice control (PC).
Students self-concept reports showed that students in the PI +RPT and PI conditions
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reported higher ratings of scholastic and behaviour conduct than the controls. Students

in the PI + RPT conditions perceived themselves as more socially confident than did
PI or PC students.

Sideridis, et al. (1997) investigated the effectiveness of Class-wide Peer
Tutoring (CWPT) to enhance the spelling performance and social interactions of three
typical students and three students with mild disabilities. Social interactions were
assessed using the Multiple Option Observation System for Experimental Studies
(M.O.0.S.E.S). Using an ABAB single subject design, results indicated that CWPT

resulted in increase of students duration of positive social interactions.

Utay and Utay (1997) examined effects of combining cross-age tutoring, Peer
Tutoring, cooperative learning, and computer mediated writing in a peer assisted
learning package on writing skills of second through sixth graders with learning
disabilities. Found that the treatment group enjoyed working with partners, asked

each other for help, had friendships extending outside the treatment setting and had

improved attitudes towards writing.

Gumpel and Frank (1999) in a study, examined the effects of a cross-age Peer
Tutoring programme on the social skills of two sixth grade and two socially rejected
and isolated kindergarten boys. Peer Tutoring consisted of the older boys conducting
social skills training with their younger tutees. The frequency of positive social

interactions increased for all four boys.

Harper, et al. (1999) conducted two Peer Tutoring programmes — class wide
Peer Tutoring and class-wide student tutoring teams — for minority children with
disabilities. The Peer Tutoring programmes were used effectively to promote the

academic and social integration of minority children with disabilities into general

education settings.

Kreuger and Braun (1999) used a Peer Tutoring programme in grades two and

three of a school where the majority of children entering school do not speak English as
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their first language. The programme shows impressive gains made by the children in
reading fluency, comprehension, and in spelling. Noted the programme's positive

effects on reading attitudes, positive social skills, and self-esteem.

Kamps, et al. (1999) in an investigation, formed peer networks consisting of
students with autism and fourth grade peers. They were trained to tutor first grade
students, in, sight word recognition. The purpose of the study was to determine if the
target students could be trained effectively as tutors, to determine outcomes for the first
graders, and to determine effects on social integration of network students. Effects
were measured for implementation of tutoring steps, increase in sight words learned on
a weekly basis for the tutees and social interactions among network students during free
time activities. Results demonstrated increased duration of social interaction time for

the target students with autism and network companions.

Presley and Hughes (2000) conducted a Peer Tutoring programme to teach
social skills and anger control to high school students with emotional and behavioural
problems. Students were taught social skills through Peer Tutoring. Results indicated

that students showed less intense anger in situations that happened during the rest of

the school day.

Dennison (2000) reported that a Big Buddies Program, which is a unique peer
mentoring and tutoring project, was used as an innovative approach for preventing
school dropout, increasing youth’s interest in volunteerism and expanding real-world

learning experiences for university undergraduate students in social work.

Rogers (2000) stated that peer mediated approaches and Peer Tutoring are

successful strategies in improving social functioning for children with autism.

In a study reported by Collins, et al. (2001) an English teacher and peer tutors
used a system of least prompt procedure to teach four secondary students with moderate
disabilities to write letters within a secondary composition class setting. Students

without disabilities simultaneously worked on composition assignments and taught
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students with disabilities to write letters. The teacher collected data as to the attitudes
of the students toward the students with disabilities. Results indicate that it is possible

to reliably incorporate direct instruction on functional academic skills within an

inclusive setting.

Kowalski and Fresko (2002) examined Peer Tutoring in higher education for
students with visual impairment and students with learning disability. Findings

indicated social benefits for tutees and tutors.

Mckinstery and Topping (2003) conducted a study which evaluated Peer
Tutoring in thinking skills in a high school setting. Results indicated development of

self-esteem and social skills for tutees and tutors.

Duran and Monereo (2005) analysed the process of interaction in pairs of
students, organized into fixed and reciprocal tutoring. Emergence of two patterns-
tutor's active pattern and tutee's reactive pattern, as well as different styles of co-

operative interaction were highlighted

Peer scaffolding was examined by Fair, et al. (2005) in the context of an
ongoing community outreach programme, in which children in the third grade were
partnered with preschool aged children once a month to do crafts and other activities.
Finally showed that children did provide age-appropriate and task-appropriate

scaffolding in the craft activities.

Schleyer, et al. (2005) introduced a Peer Tutoring programme to help second
year under graduate students tackle conceptual design problems. Peer tutors were
trained to facilitate group sessions. Students became more confident and more
responsible for their own learning. Tutors improved their communication and

leadership skills and became more responsible and employable.
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3.1.4. SUMMARY OF RESEARCH FINDINGS

Researches reviewed on Peer Tutoring with Achievement benefits (from the year
1975 to 2006) and no Achievement benefits (from the year 1991 to 2001), Retention
benefits (from the year 1957 to 2002) and no/weak Retention benefits (2000) and

researches showing social and personal benefits (from the year 1976 to 2005) are

summarised as follows for an easy grasping.

RESEARCH SHOWING ACHIEVEMENT BENEFITS

Year Author Result

1975 | Sherman & Most substantial and consistent effect on classroom
Harris performance.

1976 | Allen Positive effects for tutors than for tutees.

1981 | Hill & Tanveer | Considerable improvement and an improved attitude to

’ mathematics.

1981 | Sharpley & Same-age tutors were as effective as cross-age tutors in
Sharpley inducing cognitive advances in tutees.

1983 | Russell & Ford | Had greater effects than supplementary instruction.

1984 | Maher Gains in attainment for both tutors and tutees .

1985 | Wheldall & Experimental group made significantly greater gains in
Mettem reading.

1986 | Cook, et al. Raised the performance of tutors and tutees.

1986 | Osguthorpe & Achieved positive effects for both tutors and tutees.
Scruggs

1986 | Pigott, et al. Under-achieving pupils improved their performance.

1986 | Polirstok Achieved positive effects for both tutors and tutees.

1987 | Top & Improved the achievement of low-achieving older
Osguthorpe students.

1988 | Balais Gain more self-confidence, autonomy and academic

independence and excellence.
1989 | Atherly Significant reading gains for the experimental group.
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1989 | Bland & Harris | Encourage more on-task work among pupils.
1989 | Brierley, et al. Results suggested generalised improvement in spelling and
skills.
1990 | Benard Improved academic achievement was noted.
1990 | Fantuzzo, et al. | Consistent increase in rate of accurate arithmetic
performance.
1990 [ Osguthorpe & Tutors and tutees performed better on outcome measures.
Scruggs
1990 | Negroni Peer Tutoring was suggested as a method for basic skills
education.
1991 | Malette Daily practice of spelling words resulted in 95 percent
correct on weekly tests.
1991 | Mohr Study reported academic achievement.
1991 | Warger Student test scores increased and failure was rare.
1992 | Curtis & West Peer Tutoring was used as a support mechanism.
1992 | Fantuzzo, et al. | Peer Tutoring helped fourth and fifth grade students in
maths
1992 | Hoover At-risk sixth graders met or exceeded project goals for
academic achievement.
1993 | Cline & Moderate to substantial improvement in two Peer Tutoring
McLaughlin conditions.
1993 | DuPaul & Helped students with attention deficit hyperactivity
Henningson disorder.
1993 | Gartner & Effectiveness was consistent across the programme.
Riessman
1993 | Greenwood Significant levels of growth in at-risk student's academic
achievement.
1993 | Houghton & Readers made significant gain in reading accuracy and
Bain comprehension.
1993 | Sherwood Achievement was reported.
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1994 | Ezell, et al. Children's academic responding was greater during Peer
Tutoring.
1994 | Fasko Improvement on work sheets during intervention.
1994 | Fuchs Student dyads provided more interactional explanations
and sounder instructional principles.
1994 | Hunt, et al. Subjects independently promoted targeted basic skills.
1994 | Martino At-risk young people improved grade point averages and
reading comprehension.
1994 | Pagett Empowered children with additional control over their
own learning and made reading interesting and enjoyable.
1994 | Riggio, et al. All subjects exhibited significantly higher cognitive gains.
1994 | Simmons, et al. | Significantly greater achievement in comprehension.
1995 | Allen Improvement was noted.
1995 | Collopy & Individual accomplishment was noted.
Green
1995 | Durrer & Produced social and academic benefits.
McLaughlin
1995 | Enright & Increase the academic success most effectively.
Arelrod
1995 | Fantuzzo, et al. | Higher level of accurate mathematics computations.
1995 | Greenwood & Prevented early school failure and long term positive
Delquadri effects on academic outcomes.
1995 | Kurian Improved achievement in mathematics.
1995 | Lumpe & Staver | Enhanced concept development.
1995 | Samway, et al. Positive influence on tutor’s reading development.
1995 | Simmons Scored higher on reading fluency and comprehension.
1995 | Wright, et al. High cumulative daily levels of Spanish words learned by
all of the tutees
1996 | Berliner & Improved student achievement and participation.
Casanova
1996 | Fager Increased academic mastery themselves.
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1996 | Fuchs Tutees of high-achieving tutors offered better
explanations.

1996 | Moore Increased scores on standardized oral proficiency and
basic skill tests.

1996 | Robinson Under prepared students were prepared for success in
college.

1996 | Wyann & Cadet | Improved student writing. _

1997 | Brady All subject's academic responses increased.

1997 | Ediger Peer Tutoring was recommended as one of the ways of

' student grouping.

1997 | Feng Suggested as a method while developing curriculum and
instruction for Asian-American students.

1997 | Fuchs Demonstrated greater reading progress.

1997 | Ginsburg & Displayed significantly higher rates of mathematics

Fantuzzo achievement.

1997 | Griffin & Griffin | Reciprocal Peer Tutoring help students to achieve learning
objectives.

1997 | Kraft & Billig Suggested that schools had varying success.

1997 | Lane Weekly spelling test scores were substantially higher.

1997 | Madrid, et al. Programme accelerated and improved student mathematics

achievement.

1997 | Morrow Children scored significantly better on tests of
comprehension
1997 | Rominski & Significant improvement in class. Improvement in writing
Vazquez process.
1997 | Sideridis, et al. | CWPT resulted in gains in spelling accuracy of all

students.

1997 | Sills & Soden Students felt extremely comfortable on both computer
systems after training .
1997 | Thorkildsen & Children rated Peer Tutoring as fairest.
Schmahl
1997 | Utley Study explored implications for students with disabilities.
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1997 | Zukowski Cross-age tutoring was judged to be good for all students.

1998 | Beachler & Helped students to become experts on selected course
Glyer material.

1998 | Cardona & Student's math performance was significantly higher.
Artiles

1998 | Dupaul, et al. Improvement in performance in math and spelling.

1998 | Dupaul & Eckert | Enhanced both academic performance and attentional
behaviour.
1998 | Geimer, et al. Increase in student's reading comprehension.
1998 | King Peer Tutoring model promotes student's construction of
new knowledge.
1998 | King, et al. Students constructed knowledge during tutorial interaction
1998 | Longwill & Promoted general education, class participation and
Kleinert community inclusion.
1998 | Parsons & Student's self-esteem and educational progress were |
Weldon increased.
1998 | Rafoth Study-skills component positively impacted student's
achievement and attitude.
1998 | Shastri Consistent gains in factual knowledge have been found.
1998 | Weinsheimer Positive and statistically significant impact on student's
grades.
1999 | Bindhu ‘Improved achievement in language.
1999 | Chemidlin Significant gain of fifth graders.
1999 | Elbaum, et al. Positive effects on student's reading.

1999 | Farrington, et al. | Provided academic support.

1999 | Kamps, et al. Higher gains on weekly pre-tests for first graders than
control students.

1999 | Lake Enhanced student performance.

1999 | Olmscheid Increased academic engagement.

1999 | Platt

Progress on goals for the 1998-99 academic year
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1999 | Rathvon Help children with learning and behaviour problems to
achieve success.
1999 | Santiago Students outperformed mainstream classes in science
achievement.
1999 | Stauf Peer support lead to personal academic accomplishment.
1999 | Telecsan, et al. | Peer tutors reliably implemented the time delay procedure.
2000 | Dixon & Gudan | Significantly higher course success.
2000 | Fotoples Helped in overcoming anxiety and influenced learning
styles on mathematics achievement.
2000 | Genesmer Proved beneficial to both tutors and tutees.
2000 | Luis & Kathryn | Indicated preference for use of discussion and Peer
Tutoring.
2000 | Schniedewind & | Helped students grow academically.
Davidson :
2000 | Wynn, et al. Engaged diverse students more fully in writing process.
2001 | Bindhu & Effective in making class room learning a joyful event.
Kumar
2001 | Bromfield, et al. | Cross-age tutoring will yield more positive effects.
2001 | Collins & Indicated increase in academic performance.
Onwuegbuzie
2001 | Evans & Flower | Peer Tutoring experiment was successful
2001 | Greenwood, er | Students made considerable progress in mastering the
al. curriculum. »
2001 | Nugent Indicated progress in reading and positive attitude towards
school.
2001 | Solomon & Use of peer tutor is an attractive and affordable alternative
Crowe
2001 | Sutherland & Peer tutoring was used as an instrument for success.
MacMillan
2002 | Berry Improvement in student achievement on Math and

English.
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2002 | Brock Peer Tutoring is important in working with students with
attention problems for success.
2002 | Cardona Significant increase in number sense and arithmetic skills.
2002 | Coenen Showed positive outcomes throughout the programme.
2002 | Kowalski and Academic benefits for tutees and tutors
Fresko
2002 | Kumar & Effective for language attainment
Bindhu
2002 | Perkins, et al. Students taught by peers were more successful.
2002 | Shinn, et al. Suggested as a method to increase achievement in
mathematics.
2002 | Wilson Class-size education is associated with improvement in
pupil achievement.
2003 | Hoysniemi, et al. | Results and experiences of using Peer Tutoring were
promising.
2003 | Mastropieri, e | Students significantly outperformed other students on
al. content area tests.
2003 | Mckinstery Substantial gain in reading comprehension and
&Topping development of thinking skills for tutees.
2003 | Nestel & Kidd Learning objectives were completely met
2004 | Graetz Peer Tutoring enhances the performance of Autism
Spectrum Disorder students.
2004 | Medcalf, et al. Gains in terms of writing rate, accuracy and enjoyment of
writing.
2004 | Topping & Better performance in thinking skills
Bryce
2004 | Topping, et al. Effective pedagogical strategy for both tutors and tutees
2005 | Crespo, et al. The technique was proved to be both effective and well
received by students
2005 | Kassab, et al. Tutors were perceived better in providing feedback.
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2005

Mastropieri, et
al.

Students in the tutoring condition outperformed students in
traditional condition

2005 | Nestel & Kidd | Formalizing peer assisted learning is a valuable resource
2005 | Page, etal Tutoring system serves the student who is at risk of failing
2005 | Schleyer, et al. | Students developed problem solving skills

2006

Heron, et al.

Most systematized and well researched of the peer
mediated approaches relates to Peer Tutoring

2006

McMaster, et al.

Class-wide Peer Tutoring is effective in improving the
reading performance

2006

Maheady, et al.

Class-wide Peer Tutoring is an effective tool to prevent
reading failure.

RESEARCH SHOWING NO ACHIEVEMENT BENEFITS

1991 | Buskist, et al. Use of peer tutors is not vital for student success.

1993 | Torres Objective of academic achievement was not met.

1994 | Schmidt, et al. Students guided by staff tutors achieved better.

1997 | Ziegler Decrease in class-size is not an efficient way of improving
achievement.

1998 | Griffin & Griffin | RPT have inconsistent effects on achievement, test anxiety
and academic self-efficacy.

2001 | Solomon& Students struggled with basic facilitation skills and had

Crowe difficulty.
RESEARCH SHOWING RETENTION BENEFITS

1957 | Smith, et al. Cooperative group discussion facilitated individual
memory of what was discussed.

1991 | Malette Ninety percent correct on spelling tests of long-term
retention.

1992 | Platt Retention rates were noted for reading remediation.

1993 | Harper, et al. Short and long term retention was 72 percentage and 69

percentage correct respectively.
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Faéko

1994 Data indicated that retention was promoted for several
weeks time.
1994 | Smith Interaction among students effects retention of materials
learned
1996 | Kamps, et al. Students acquire literary skills faster and retain more of
what they learn. '
1997 | Rominski & Improvement was shown in recall skills.
Vazquez
1998 | Weinsheimer Noted positive and statistically significant impact on
student's retention .
1999 | Bindhu Positive relation was found between peer teaching and
retention in Malayalam language skills.
1999 | Greenwood, Significant academic gain in content area, memorization
etal. and drill.
1999 | Stauf Noted student retention is up by five percent during the
programme.
2001 | Bindhu & Effective for better retention .
Kumar
2001 | Platt Total retention rates for students was 75 percent compared
with 73 percent in the previous year. |
2002 | Chugh If provided learning through joyous activities, retention
rate would greatly improve.
2002 | Kumar & Improved retention due to Peer teaching .
Bindhu
RESEARCH SHOWING NO/WEAK RETENTION BENEFITS
2000 | Dill & Boykin = | Communal learning group students recalled most than Peer

Tutoring students.

RESEARCH SHOWING SOCIAL AND PERSONAL BENEFITS

1976 | Devin, et al. Low achievers benefit from tutoring younger students both
academically and socially.
1982 | Yogev & Ronen | Cross-age tutoring significantly increases the tutor's

empathy, altruism and self esteem.
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1983 | Custer & Social interaction between tutors and tutees improved.
Osguthorpe
1986 | Winter Tutors showed remarkable patience and commitment after

their teaching role in the programme.

1991 | Bourgault Personal growth of peer leaders were observed.

1991 | James, et al. Improvement in social interaction were observed.

1993 | Harper, et al. Students perceived positive social and self esteem

' outcomes.

1994 | Fuchs Student dyads provided more interactional explanations
and incorporated sounder instructional principles.

1994 | Sharp, et al. Counsellors contributed positively to school community
and learned the sense of achievement which can be gained
through helping others.

1995 | Fantuzzo, et al. Students perceived themselves as more socially confident.

1997 | Sideridis, et al. CWPT resulted in increased positive social interactions.

1997 | Utay & Utay Treatment groups enjoyed working with partners and
asked each other for help.

1999 | Gumpel & Frank | Frequency of positive social interactions increased.

1999 | Harper, et al. Promoted the academic and social interaction of minority
children.
1999 | Kreuger & Noted positive social skills.
Braun
1999 | Kamps, et al. Results demonstrated increased duration of social
interaction.
2000 | Presley Students showed less intense anger.
&Hughes
2000 | Dennison Increased youth’s interest in volunteerism.

2000 | Rogers Successful strategy in improving social functioning




Literature Scanning111

2001 | Collins, et al. Possible to reliably incorporate direct instruction on
functional academic skills within an inclusive setting.
2002 | Kowalski & Social benefits for tutees and tutors
Fresko
2003 | Mckinstery & Development of self-esteem and social skills for tutees and
Topping tutors
2005 | Duran & Different styles of co-operative interactions were
Monereo highlighted
2005 | Fair, et al. Children provided age appropriate and task appropriate
scaffolding
2005 | Schleyer, et al.

Tutors improved their communication and leadership
skills.

3.2. META ANALYSIS

Meta analysis is the statistical summary of the results of all the studies on a

topic (Glass, et al., 1981). The term is used to describe any quantitative integration of

empirical research studies. It involves both the aggregation of effect size estimates

across studies and the analysis of their covariation with features of the studies.

According to McGaw (1988) Meta analysis is advantageous because with the separate

study findings quantified and the study characteristics classified, the meta analyst does

not have to hold the complex pattern of study variations in memory for integration as

the narrative reviewer does.

The pattern is captured and preserved in an explicit

fashion, open to both checks and challenges.

Among the advantages of using Meta analysis, Fitz (1985) cites the following:

e Because educational research will need to proceed with considerable reliance on the

use of small experiments, humble, small scale reports which have simply been

gathering dust may now become useful.
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o Small-scale research conducted by individual students and lecturers will be valuable
since meta-analysis provided a way of coordinating results drawn from many

studies without having to coordinate the studies themselves.

e For historians, a whole new genre of studies is created — the study of how effect size

vary over time, relating this to historical changes.

In this part of the chapter, the investigator attempts to present the meta analysis
of the researches reviewed in respect of Peer Tutoring with Achievement, Retention
and Social and Personal Benefits. This is done with a view to examine statistically the
underlying trends of the variable, Peer Tutoring in relation to student Achievement,
Retention, Social and Personal benefits. For this purpose, researches relating to Peer
Tutoring and Achievement, Peer Tutoring and Retention, Peer Tutoring and Social and
Personal benefits were analysed based on the positive and negative nature of the results.
Result of meta-analysis ie., percentage of studies on Peer Tutoring and Achievement,
Peer Tutoring and Retention, Peer Tutoring and Social and Personal benefits both in

positive and negative nature were computed. They are presented in Table 3.1.

TABLE 3.1
Result of Meta Analysis

No. of No. of No. of Total
Variables Positive Percentage Negative Percentage S t(:l dies a
Studies Studies
Peer Tutoring and Achievement 137 95.8 6 4.1 143
(1975-2006) (1991-2001)
Peer Tutoring and Retention 16 94 1 6 17
(1957-2002) (2000)
Peer Tutoring and Social and 25 100 - -- 25
Personal benefits (1976-2005)

The Meta analysis indicates that Peer Tutoring have strong positive influence on

Achievement. 95.8 percentage of researches on Peer Tutoring and Achievement, ie.,
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137 researches out of 143 reviewed yield Achievement benefits to the sample. But 4.1
percentage of researches yield no Achievement benefits. 94 percentage of researches
on Peer Tutoring and Retention, ie., 16 researches out of 17 researches show positive
relationship between Peer Tutoring and Retention. But six percentage of the researches
yield weak Retention benefits with Peer Tutoring. 100 percentage of researches on
Peer Tutoring and Social and Personal benefits, ie., 25 researches out of 25 show

positive relationship between Peer Tutoring and Social and Personal benefits.

The percentage analysis indicates the growing trend in research on Peer Tutoring
and Achievement, Peer Tutoring and Retention, Peer Tutoring and Social and Personal

benefits in the positive direction.
3.2.1 INFERENCE DRAWN FROM LITERATURE SCANNING

From the literature scanning done, it was found that a number of studies were
conducted in Western countries on Peer Tutoring in relation with Achievement,
Retention, Social and Personal benefits. And nearly all of the studies (96 percentage)
have proved that Peer Tutoring have consistent and most substantial effect on academic
as well as non academic gains. Most of the studies conducted were in Reading,
Writing, Vocabulary, Spelling and Arithmetics. It was revealed by the studies that Peer
Tutoring is a promising Instructional Procedure and can be used from primary classes

to post-graduation levels. Peer Tutoring was found equally effective in medical as well

as computer fields.

A reasonable number of studies were conducted for low-achieving, learning
disabled, attention deficit and behaviour disorder students. Studies have evidenced that
- Peer Tutoring can enhance educational outcomes and a sense of belonging for
students with moderate and severe disabilities_. Positive benefits were noted for all the
participants involved in Peer Tutoring procedure - tutees and tutors. Considerable

studies have highlighted greater gains on the part of tutors.
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Studies on Peer Tutoring with Retention shows that Peer Tutoring has positive
and significant impact on student's Retention. But as compared with Achievement,

studies on Retention were few.

Effect of Peer Tutoring on Social and Personal benefits were also reviewed.
Studies indicated that Peer Tutoring is the most effective tool to promote social
interaction among children. Tutors exhibited remarkable patience and commitment.
Personal growth of tutors was also noted. They became socially confident, more
responsible and employable. In the studies, Peer Tutoring is viewed as an innovative

approach for preventing school drop-out and bringing minority children with

disabilities into general educational settings.

Though a thorough review was conducted in the field of studies on Peer
Tutoring, the investigator sensed some gaps in the areas of research. Altogether 185
studies were collected from the area, out of which only five were from Indian context.
Importance was given to English language reading and writing. Studies on Science
subjects were very few, only two studies were conducted in Biology. So these gaps in

the field of research on Peer Tutoring inspired the investigator to conduct the present

study.
3.3 FORMULATION OF HYPOTHESES

On the light of the scanning of literature conducted and the inference drawn,
the investigator formulated the following null hypotheses. Hypotheses were
formulated on the basis of the objectives framed in chapter One. Formulation of

hypotheses clarify the nature of the problem and the logic underlying the investigation

and gives direction to the data-gathering process.
3.3.1. HYPOTHESES

The hypotheses formulated and tested for the study are the following:
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3.3.1.1.

3.3.1.2.

There will be no significant difference in the mean Pre-test scores of the

Experimental Group I and Control Group II, Boys and Girls

There will be no significant difference in the mean Post-test .scores

- (Objective-wise and Total) of the Experimental and Control Groups, Boys

3.3.1.3.

3.3.14.

3.3.1.5.

3.3.1.6.

3.3.157:

3.3.1.8.

and Girls.

There will be no significant difference in the mean Gain scores of the

Experimental Group I and Control Group II, Boys and Girls.

There will be no significant difference in the mean Retention scores

(Objective-wise and Total) of the Experimental and Control Groups, Boys
and Girls.

In Pre-test received Experimental and Control groups, pupils taught through
Peer Tutoring will not significantly differ in Achievement in Biology, than

pupils taught through Existing Method of Teaching.

In Pre-test non received Experimental and Control groups, pupils taught
through Peer Tutoring will not significantly differ in Achievement in

Biology, than pupils taught through Existing Method of Teaching.

In Pre-test received Experimental and Control groups, pupils taught through
Peer Tutoring will not significantly differ in Retention in Biology, than

pupils taught through Existing Method of Teaching.

In Pre-test non received Experimental and Control groups, pupils taught
through Peer Tutoring will not significantly differ in Retention in Biology,
than pupils taught through Existing Method of Teaching.
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AModis Operand

he present study was intended to find out the Effectiveness of Peer
TTutoring and Existing Method of Teaching on Achievement and
Retention in Biology of Standard VIII pupils. The study was conducted

as a controlled Experiment. In this chapter the methodology of the study is presented

under two major sections as the Experiment and Execution of Experiment. The major

and sub-sections are given as follows.

4.1 THE EXPERIMENT
4.1.1 DESIGN OF THE STUDY
4.1.2. SAMPLE
4.1.3 SELECTION OF THE TOPIC
4.14 TECHNIQUES ADOPTED FOR PEER TUTORING
4.1.5 TOOLS USED FOR THE STUDY
4.1.6 SUMMARY OF THE PLAN OF EXPERIMENT
4.2. EXECUTION OF THE EXPERIMENT

42.1 CONTROL MEASURES AGAINST THREATS TO INTERNAL
VALIDITY
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422 CONTROL MEASURES AGAINST THREATS TO EXTERNAL
VALIDITY

4.2.3 ADMINISTRATION OF THE PRE-TEST

4.2.4 TUTOR TRAINING

4.2.5 EXPERIMENTAL TREATMENT

4.2.6. CONTROL TREATMENT

4277 ADMINISTRATION OF THE POST-TEST

4.2.8 DATA ON OTHER VARIABLES

4.2.9 ADMINISTRATION OF THE RETENTION TEST

4.2.10 SCORING AND CONSOLIDATION OF DATA

4.2.11 STATISTICAL TECHNIQUES USED

4.2.12 SUMMARY OF THE EXECUTION OF EXPERIMENT
4.1. THE EXPERIMENT

In this section, the investigator explains how the experiment was conducted.
Planning the experiment

The major objective of the study was to find out the effectiveness of two
Instructional Procedures (Peer Tutoring and Existing Method of Teaching) on
Achievement and Retention in Biology. The study was planned to do as an experiment
because, to know the effectiveness of an instructional procedure, Peer Tutoring, in
relation with the Existing Method of Teaching, the effect should be compared. Since
Peer Tutoring was not used as a teaching method in the present day classrooms, the

investigator had to introduce the procedure in the classrooms and do experimentation.
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Since the effect of two levels of Instructional Procedures namely Peer Tutoring
and Existing Method of Teaching were to be known, Instructional Procedure was
considered as the Independent Variable. Effectiveness can be assured only by

measuring the outcome, therefore Achievement and Retention in Biology were

considered as Dependent Variables.

Since Achievement and Retention of pupils were to be measured, it was decided
to treat Pre-test score, Verbal Intelligence, Non-verbal Intelligence, Learning Strategies
and Socio-Economic Status as Control variables. It was noted that these variables had

profound influence on final accomplishment.

For the Experiment, the investigator planned to select Experimental groups for
applying Peer Tutoring and Control Group for applying Existing Method of Teaching.

Based on the design of the experiment, two intact Experimental groups and two

Control groups were selected.
4.1.1. DESIGN OF THE STUDY

The true Experimental Design has been selected as the design for the present

study which is explained as follows.
4.1.1.1 Design selected

The Solomon Four-Group Design has been selected as the particular
experimental design for the study. In this design, there will be two Experimental
groups and two Control groups. Out of the four groups, only one Experimental group

and one Control group will receive Pre-test. But all the four groups will receive Post-

test.

With Solomon Four-Group Design, an Experimenter can test decisively whether
the post-test differences were caused by the treatment, the pre-test, or the combination
of treatment-plus-pre-test. This is an expensive design because it requires four groups

of subjects to test the effects of only two levels of a treatment. The four groups are
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needed because in addition to the treatment and no-treatment groups, there is pre-tested

and non-pre-tested groups.

Solomon Four Group Design is really a combination of the Post-test only and
the Pre-test Post-test Equivalent Groups Design. This design offers the separate
advantages of Post-test only, Equivalent -Group Design (no interference from Pre-
testing effects) and Pre-test Post-test Equivalent - Groups Design (greater precision
from the Pre-test score as baselines against which to measure the effects of the
treatment). In addition, it enables the experimenter to see whether the combination of

pre-testing plus treatment produces an interaction effect. (Kidder, 1981).

Solomon Four - Group Design provides for two simultaneous experiments and
therefore the advantages of a replication are incorporated. A major difficulty is finding
enough subjects to assign randomly to four equivalent groups. But when ANCOVA is
used, the experimenter can statistically control for differences on the pre-test or other

variables so that post-test differences would not be due to initial differences prior to
training (Best & Kahn, 2006).

The design is illustrated as follows

R 0, X O;

R 0; C 0,

R X O;

R C Os
Where,
R : Random assignment of subject to groups
X : Exposure of a group to Experimental Treatment
C : Exposure of a group to the Control Condition
0, : One Experimental group, receiving Pre-test

o, One Control group, receiving Pre-test
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0; )
0y , All four groups, receiving Post-test
Os
06 J
o; . 0,
Gain score
o, - 0,
4.1.2 SAMPLE

Standard VIII pupils of secondary schools of Kerala State were considered as the
population for the present study. As it is an experimental study, it was difficult to
collect data from a large sample. Therefore, four schools, of reasonable physical
distance were selected for treatment. Two of these schools were treated as the
Experimental groups and the other two as the control groups by tossing the coin.
Certain aspects of these four schools were considered in the selection to ensure the

equivalence of the groups. These aspects are described as follows.

4.1.2.1 Rural-Urban Locality

The four schools selected were situated in semi-urban areas of Kozhikode and

Malappuram districts.
4.1.2.2. Sex

All the four schools selected for Experimental and Control groups were co-

educational institutions.

The convenience of the schools to conduct the experiment and the physical
distance between the four schools (so that the students of these four groups cannot
mingle mutually) were also considered in the selection of the sample. The study was

conducted using a True Experimental Design, and therefore the equivalence of the
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Experimental and Control groups was to be established by randomly assigning the
subjects to Experimental and Control treatments. But in the present study random
assignment of subjects was not possible as four intact classroom groups from four
different schools were assigned as Experimental and Control groups. Anyway random

assignment was done while classifying classroom groups to Experimental and Control

treatments by tossing the coins.

Investigator, though not necessary, used ANCOVA for group comparisons,
because ANCOVA can be used, if, even with random assignment the groups are not
exactly equal. ANCOVA permits to statistically control for differences on the pre-test
and other variables so that post-test differences would not be due to initial differences
prior to treatment. So the four class groups were equated in their Previous knowledge
of the subject matter (Pre-test score), Verbal Intelligence, Non- verbal Intelligence,
Learning Strategies and Socio-Economic Status. Appropriate tools were used for this

purpose.
4.1.2.3 Allocation of Experimental and Control Groups

Four intact class groups of standard VIII students from four schools in
Kozhikode and Malappuram districts were selected for the experiment. These schools

were allocated as Experimental and Control groups by the toss of a coin.

Details of the schools are given as follows

SIL No. Name of School Nature of Group
1. RHS, Vaidyarangadi Control

2 NNMHSS, Chelembra Control

3. GMHSS, University Campus Experimental

4 GHSS, Narikkuni Experimental

Actual number of subjects in the Experimental and Control groups at the entry

stage of the experiment are shown in the break-up.
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Sample Experimental Group | Control Group Total
Boys 48 53 101
Girls 56 49 105
Total 104 102 206

The Experimental groups were taught through Peer Tutoring and the Control
groups were taught through Existing Method of Teaching.

4.1.3. SELECTION OF THE TOPIC

The topic for treatment in the present study have been selected from the
syllabus prescribed for standard VIII pupils of Kerala State for the academic year
2004-2005. The investigator thoroughly reviewed the Biology text book of standard
VIII for selecting the topics. Three units were selected which were found suitable for
teaching through Peer Tutoring and Existing = Method of Teaching. They are
Interdependence in the Living World, The Cell and Excretion.

4.14 TECHNIQUES ADOPTED FOR PEER TUTORING

While conducting Peer Tutoring and Tutor Training, investigator followed

certain techniques which are described in the following section .

4.1.4.1. Tutor Training

Tutor training is the training given to the student tutors by the investigator.
Training was given to the tutor because they are also students unaware of the methods,
skills and techniques involved in teaching. Research (Legrain, et al., 2003) has also
indicated that trained tutors have higher scores on coaching skills than the untrained
tutors. Training was given to prepare the tutors for the new role. Training for the
mastery of the subject being taught, to direct practice of the techniques to be utilized

and to put the tutee at ease.

Training was given to the tutors by the investigator and guided the tutors
throughout the programme. Training was mainly in the form of verbal instructions

and wherever necessary the investigator incorporated techniques like role playing and
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demonstration of desired behaviour. The content or the subject matter was conveyed

to the tutors in the form of concepts.

Topping (1988) suggests that specific training meetings must always lead on
immediately to direct practice of the techniques to be utilised. The investigator
conducted tutor training reasonably earlier to the Peer Tutoring session, so that the
tutors can practice and refine the techniques and subject matter. The investigator

specified in advance the date, time, place, length and frequency of training sessions.

4.1.4.2. Peer Tutoring Sessions

In the present study, Peer Tutoring was conducted for a whole class as small
group instruction. That is, the whole class was divided into several groups of five to
six members. A tutor was allotted for each group. Tutors are the members of the same
class. Tutors were selected with the help of their subject teacher on the basis of the
efficiency of student in the particular subject. Students who are smart and helpful and

having a certain degree of sfatus among their peers were selected. The investigator

monitored the tutoring sessions.

All tutoring sessions were pre-scheduled between the investigator , the tutor and
the tutee. Peer tutoring was conducted at least three hours per week. Each session was

of approximately 45 minutes duration, ie., Peer Tutoring was conducted mainly in

student's class hours.
4.1.5. TOOLS USED FOR THE STUDY

Descriptions of the tools used for the study are presented in this section.
4.1.5.1. Training Module for Tutor Training (TMTT)

Literature regarding different types of tutoring and tutor training procedures
were reviewed by the investigator (Barron & Foot, 1991; Canobi, 1971; Ehly &
Larsen, 1980; James, et al., 1991; Johnson & Johnson, 1975; Lippitt & Lippitt, 1973;
Perlstein, 1971; Rings & Sheets, 1991; Topping, 1988; Widerholt, et al., 1983 ; Wright,

1971) From the reviewed literature it was clear that, simply putting two students
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together, one who has information and skill and the other who does not, probably will
not result in significant improvement of the one needing help. Any effective Peer

Tutoring programme must have tutor training components.

Based on the reviewed literature the investigator prepared Training Module for
Tutor Training. The topics selected for treatment were thoroughly analysed by the
investigator and the major concepts and minor concepts identified. The three units,
were again divided into lessons. Training Module was prepared for each lesson based
on the major and minor concepts. Altogether 25 Training Modules were prepared and

each Module was of one and a half hours duration.

The Training Modulé was in the form of a script with three phases. The phases
are sequential and progressive in nature. In the first phase, introductory phase, the
teacher introduce the concept of Peer Tutoring to the students. Second phase is the
teaching phase in which the teacher introduces the topic and develops the concepts

among the tutors. In the third phase, training phase, teacher trains the tutors to convey

the concepts to the tutees.

Model Training Module both in Malayalam and English are presented in
Appendix 1A and I B.

4.1.5.2. Peer Tutoring Module (PTM)

Peer Tutoring is a specialised strategy of learning in which pupils teach their
peers themselves. Peer Tutoring sessions were carried out on the basis of a Tutoring
Module prepared in the subject Biology. The Peer Tutoring Module have been
prepared by the investigator as per the suggestions of Topping (1988).

The three units in the Biology text book of standard VIII have been selected as
the topics for treatment. These units were further divided into sub-units or lessons.
Peer Tutoring Module have been prepared for each lesson. Twentyfive Peer Tutoring

Modules were prepared and each Module was of 45 minutes duration.
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As a first step in the preparation of Module, the objéctives behind teaching each
lesson have been specified. The Peer Tutoring Module is in the from of a script
containing three phases. The phases are in a sequential order. In the first phase, the
teacher introduces the concept of Peer Tutoring to the students. Then the whole class
is divided into five or six groups containing five to six members depending upon the
class size. Seating order of the class is rearranged to a horse shoe shaped model so as
to facilitate Peer Tutoring. By such an arrangement teacher can watch all the groups at
the same time. Each group has its own working space without disturbing each other.

The diagramatic representation of seating arrangement is shown in Figure 4-1.

WINDOW I WINDOW | | WINDOW
t )
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[ 1l
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X X
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FIGURE 4 - 1 Classroom Seating Arrangement



Modus Operandi 126

In the second phase following the first phase, the trained tutors, tutor the tutees
on the prescribed content area. Children learn considerably better if they have the
opportunity to learn from their peers. During the tutoring phases, both the tutors and
tutees enjoy the working atmosphere in the classroom and valid experience are gained
by both of them. In the third phase, the tutor- tutee groups are dispersed and the

teacher gives a conclusion as an end of Peer Tutoring sessions.

The Try out

After preparation, the draft training and Peer Tutoring Modules have been
presented to a panel of experts for scrutiny. The training and tutbring modules after
scrutiny have been tried out by the investigator. The Tutor Training Modules were

tried out on six to eight tutors selected from a school to examine whether the training

modules are efficient to impart training to the tutors.

The Peer Tutoring Modules were also subjected to try out on a class of standard
VIII students adopting the trained tutors as instructors. This is done with a view to
work out, its application in the experimental situation. After try out necessary changes
were made and the modules have been finalised.

The Peer Tutoring Modules in Malayalam and English are presented in
Appendix I1A and II B.

4.1.5.3. Lesson format for Existing Method of Teaching

The investigator has prepared Lesson Format for Existing Method of Teaching,
for the -control groups, on the basis of new curriculum introduced to secondary school
classes in the year 2002-2003, in Kearla State. The different steps included in the

Lesson Format are described as follows.

L Curriculum Objectives : It includes the objectives to be attained among the

pupils by teaching the particular lesson.

II.  Learning Materials : 1t consists of all the teaching/learning support materials

which could be used by the teacher while teaching the content.
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III.  Development : 1t includes the presentation of content, presentation of the
behavioural specifications, presentation of appropriate activities and evaluation

techniques.

IV Follow up Activities : It consists of the future activities to be carried out by the

pupils for ascertaining the knowledge gained.

Lesson Formats have been prepared by giving importance to the competencies
that should be developed among the students rather than for the coverage of portions.

Twentyfive Lesson Formats of 45 minutes duration were prepared.

Model Lesson Formats in Malayalam and English are presented in Appendix III
A and III B.

4.1.5.4. Achievement Test in Biology (ATB)

Measure on criterion tests are necessary for determining the effectiveness of
Instructional Procedures (Peer tutoring and Existing Method of Teaching). So an
Achievement Test in Biology has been prepared by the investigator on the topics
selected for treatment. The present test is based on the Taxonomy of Educational
Objectives suggested by Bloom (1979). This test was used as the Pre-fest, the Post-
test and Retention test in this study. The procédure adopted for the construction of

Achievement Test in Biology is described in the following section.

a. Planning of the Test

The curriculum, syllabus and text book of Biology for standard VIII pupils for
the academic year 2004-2005 have been thoroughly studied by the investigator. Also,
the investigator consulted with experienced teachers in Biology for guidance.

Moreover, following books have been referred for framing items for the test.

1. Testing and Evaluation in the Biological Science (Commission of Undergraduate

Education in the Biological Sciences, 1967)
2. Constructing Achievement Tests (Gronlund, 1968)

3. Measurement and Evaluation in Teaching (Gronlund, 1976).
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4. Taxonomy of Educational Objectives (Bloom, 1979).
5. Essentials of Educational Measurement (Ebel & Frisbie, 1991).

It was decided that the test will consist of 50 multiple choice items. The duration of

the test has been fixed for 50 minutes. The maximum marks fixed for the test is 50.

b. Preparation of the Test

Items for the Achievement Test in Biology have been prepared on the basis of

the major Objectives in the cognitive domain namely Knowledge, Comprehension,

Application, Analysis, Synthesis and Evaluation.

In the preparation of the test, due weightage have been given to the Objectives,
Content and Difficulty level.

1. Weightage to Objectives

The weightage given to different objectives for the Achievement Test is given
in Table 4.1.

TABLE 4.1
Weightage to Objectives

Sl. No. Objectives Qll:leos.tioofns Marks Percentage

1 Knowledge 15 15 30

2 Comprehension 18 18 36

3 Application 7 7 14

4 Analysis 6 6 12

5 Synthesis | 1 2

6 Evaluation 3 3 6
Total 50 50 100
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2. Weightage to Content

After a thorough analysis, of the three units, adequate weightage have been

given for each units. The weightage given is presented in Table 4.2.

TABLE 4.2

Weightage to Content

Sk No. Content No. ?f Marks Percentage
Questions .
1 Interdependence in 18 18 36
the Living World
2 Cell 17 17 34
3 Excretion 15 15 30
Total 50 50 100

3. Weightage to Difficulty Level

The weightage given to the three levels of difficulty for the Achievement Test is

given in Table 4.3
TABLE 4.3
Weightage to Difficulty Level
Difficulty No. of
Sl No. Level Questions | Marks Percentage
1 Easy 14 14 28
2 Average 29 29 58
3 Difficult 7 7 14
Total 50 50 100
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4. Blue Print

A blue print specifying the content covered by the test in  relation to the
weightage assigned for different objectives has been prepared by the investigator. The
items for the draft test have been prepared on the basis of this blue print. The blue

print for the final test is presented in Table 4.4.

TABLE 4.4

Blue Print for Achievement Test in Biology

Objectives g -
ks 2 g 2 2 g ° 8 2
S @ = 2 5] = e o «®
- S 2 = £ P Z z E
2 s | & | % £ § | 83| T
7] <]
Content M 5 < - = &
1. Inter
dependence 5 6 4 2 1
in the living ®) (6) ) (2) . M) 18 18
world
2. Cell Gy 7y )} ) (! ' 17 17
3. Excretion 5) 5)° 2)? 2) - (1! 15 15
Total No. of '
Onestions 15 18 7 6 1 3 50 ><
Total Marks 15 | 18 7 6 1 3 50

Note : Figure in brackets indicate marks and those outside the bracket.indicate number of questions.

Based on the blue print, triple times (150) of the number of items have been
prepared by the investigator. All items were prepared, giving due weightages to six
instructional objectives. The answers for the objective type items should be in one
word or one sentence, which can be selected from the given four alternatives, separate
response sheets were given to the students. Standardisation of the Achievement Test
in Biology was done by the investigator, before final data collection. Examples of

items are given as follows.
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Example for Knowledge item

1. Name of the blood vessel which bring blood to the kidney?
A) | Renal vein B) Aorta
C)  Posterior Venacava D) Renal artery.

Example for Comprehension item

2. If the number of large fishes in a river increases beyond limits, what will happen

to the number of small fishes?
A)  Will increase B)  Will decrease
(8)] Same as before D) Increase or continue as same

Example for Application item

3) What will be the most holistic comment which could be given to a child who

is about to prepare a balanced aquarium using water, aquatic plants and

tadpole.

A)  To construct a balanced aquarium bacteria is necessary

B)  Agquarium should be kept in sunlight

C)  Plants should always be more in number than animals

D)  Man could never create a completely balanced aquarium
Example for Analysis item

4, A Crocodile eat a lamb. Soon after that, a plover bird enters the mouth of
crocodile and picks up the food particles. According to the concept of food

chain, which of the trophic level does the Plover bird belongs to ?

A)  Producer B)  Primary consumer
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C)  Secondary Consumer D)  Tertiary consumer

Example for Synthesis item

5. A Biologist classified chemical substances according to their contribution

towards the existence of a cell. To which among the following will be

chlorophyll most suitable.
A)  Nutrition B) Movement

C)  Reproduction D)  Energy exchange

Example for Evaluation Item

6. In Vertebrates, more amount of energy is required for the activities of heart than

those required for brain. Which among the following is the reason for this?

A) A muscle cell is longer than a nerve cell.
B)  Muscle contraction is a rigorous action than nerve impulses.
C)  Muscular activities need more movements than nervous activities.

D)  Muscles have more lipid deposit than in nerves.

S. The Try out

The draft test with 150 multiple choice items was tried out by the investigator on
a representative sample of 150 students in four class divisions of standard VIII in a
school other than the Experimental and Control Subjects were selected. Before the
administration of the test, the purpose of the test was made clear to the subjects. The
draft test material and response sheets in sufficient numbers were provided to the
students. The test material included all the necessary guidelines about the test and
additional informations needed were given by the investigator. All the 150 response

sheets were scored with the help of a window screen prepared as per the scoring key.
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Incomplete response sheets were deleted and 142 response sheets were selected for item

analysis.
6. Item Analysis

The procedure suggested by Ebel and Frisbie (1991) was employed for item
analysis. The selected response sheets were arranged in the descending order of the
magnitude of scores. The scores obtained by the upper 38 subjects (27%) and lower 38
subjects (27%) were taken as the upper group and lower group respectively. For the

selection of the items in the final test, the difficulty index and discriminating power of

each item was found out.

7. Difficulty Index

The difficulty index of an item is considered as the percentage of the group to
which the subjects have given the correct response, that is, the larger the index, the
easier the item. The following formula suggested by Ebel and Frisbie (1991) was

employed to calculate the difficulty index of each item.

U + L

Difficulty Index = :
2N

Where

U — The number of correct responses in the upper group
L — The number of correct responses in the lower group
N - The number of subjects in each group

8. Discriminating Power

The higher the average discrimination index for items in a test, the more

variables the scores are likely to be and the more reliable the scores are expected to be
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(Ebel & Frisbie, 1991). Formula used for calculating the discriminating power of each

item is as follows.

U-L

Discriminating Power =

Where

U — The number of correct responses in the upper group
L — The number of correct responses in the lower group
N — The number of subjects in each group

The difficulty index and discriminating power of each item are given in

Table 4.5.
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TABLE 4.5

Difficulty Index and Discriminating Power of

150 items of Achievement Test in Biology for Standard VIII Pupils

item

ol u | L | o op seec| "My | L |opfoe selc
ted ' ted

1| 50 | 41 | 086 047 31| 50 | 36 081026

2 |40 |24 (06| 03 | ¥ 32 | 3 | 16 053038 v

3 | 41 | 3 |03 ] 03 33 | 2 | 14 038023

4 |92 [ % [oe o | 7 34 | 2 | 23 046006

5 | 20 | 14 | 041 | 028 3% | 41 | 22 | 06036 ¥

6 | 52 | 38 | 085 | 0.5 3% | 25 | 9 |032]030

7 | 48 | 31 o074 0 37 | 2 | 20 |045] 015

8 | 42 | 24 |02 | 034 | 7 38 | 25 | 12 |033] 021

9 | 47 | 34 |076 | 025 39 | 27 | 9 034034 v

10 | 13 | 15 |026 | 004 9 [ 35 | 1 |043[045| v

11 | 43 | 21 |06 | o042 | M | 21 | 9 |028]028

12| 3 | 26 |056 | 0.15 2 | 19 | 9 |026] 049

13 | 13 | 8 |02 | o4 43 | 30 | 12 |04 [034] ~

14 | 42 | 18 |057 | 045 | 4 | 23 | 12 | 03302t

15 | 25 | 6 |029 | 036 % | 16 | 9 [024] 043

16 | 47 | %0 o072 |03 | 7 4% | 24 | 19 [040] 009

17 | 29 | 14 |04t | 028 o7 |3 | 17 |oas|o032|

18 | 32 | 7 o0& [oar | 7 8 | 42 | 27 [065|028 | ¥

19 | 39 | 24 [059 | 028 49 | 20 | 13 |031] 043

20 | 25 | 19 042 | oAl 50 | 35 | 13 |045] 042 | ¥

20 | 42 | 2 |062 | 034 | ¥ 51 | 39 | 17 |052] 042 ¥

2 | 33 | 13 043 ] 038 | ¥ 52 | 2 | 13 | 037025

23 | 25 | 9 032 | 030 53 | 28 | 15 | 041025

2 | 20 | 11 _|038 | 034 | ¥ 54 | 24 | 13 |035] 021

25 | 20 | 12 [030 | 0.5 55 | 37 | 11 045|049 | ¥

2 | 27 | 11 036 | 030 56 | 17 | 7 [023]049

27 | 22 | 3 |02 | 036 57 | 22 | 21 | 04002

28 | 14 | 11 |02 | 006 58 | 18 | 17 |07 002

2 | 23 | 9 |03 | 026 59 | 7 | 11 |047]-008

30 | 21 | 6 |025 | 028 60 | 18 | 7 |026] 020

Contd. ..
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61 23 15 1036 | 015 98 18 7 (024|021

62 18 10 026 | 0.15 99 1 10 | 0.2 | 0.02

63 17 7 1023 | 019 100 7 14 | 02 |-0.13

64 # 14 1052 | 05 v 101 24 15 1037|017

65 16 10 1025 | 0.11 102 8 11 ] 0.10 | -0.06

66 10 8 (092 | 004 103 | 38 12 | 047 | 49 v
67 26 | 23 [046 | 0.06 104 5 8 |0121-0.06

68 20 13 1031 | 013 106 | 31 13 | 0421034 | v
69 13 9 (021 | 008 106 30 14 10421030 | v
70 23 14 1035 | 017 107 18 16 | 0.02 | 0.04

71 9 15 1023 | -0.11 108 | 21 9 |028)023| Vv
72 42 | 20 [ 058 | 0.41 v 109 14 7 | 04013

73 K} 19 |047 | 023 110 17 9 025 015

74 35 12 | 044 | 043 v 1M1 1 9 |019{ 0.03

75 34 21 1052 | 025 112 | 3 15 1043030 | vV
76 23 9 |03 0.26 v 13 16 10 | 025 0.11

77 16 11 1025 | 0.09 14 | 29 15 (042|026 | Y
78 27 9 034 | 034 v 115 24 | 17 1039 0.13

79 3 12 {040 | 0.36 v 116 | 30 19 1046 | 0.21

80 22 8 (028 | 026 v "r | 27 17 1042 0.19

81 34 | 20 | 051 | 026 v 118 33 14 1044|036 | ¥
82 24 12 1034 | 023 119 26 16 [ 039 019

83 26 15 (039 | 0.21 120 20 8 [026] 023

84 31 13 1042 | 0.34 4 121 10 10 [019] O

85 6 9 |014 | -0.06 122 20 12 103|015 | ¥
86 42 | 21 [059 | 04 v 123 26 10 (034 03 v
87 24 8 1030 | 030 v 124 | 20 15 10.33 | 0.09

88 25 | 22 | 044 | 0.04 125 18 11 10271013

89 25 12 1035 | 025 126 10 8§ |017| 0.03

90 23 7 1026 | 030 v 127 26 13 1037025 v
91 14 13 {025 | 0.01 128 16 10 |0.25 0.11

92 10 0.16 | 0.06 129 18 8 (025|019 | V
93 7 012 | 0.02 130 | 22 14 1034 | 015

94 23 14 035 | 017 131 3 16 (044|028 |
95 23 10 (031 | 025 132 1 1 1021} 0

96 16 17 1031 | -0.02 133 12 1 1022 | 0.02

97 33 18 1048 | 06 v 134 9 9 [017] O

Contd. ..
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135 12 18 | 0.28 | -0.11 143 29 9 1036|038 v
136 | 32 9 {039 043 v 144 21 15 | 0.34 | 0.11
137 15 13 | 026 | 0.04 145 27 11 1036 | 0.30
138 7 12 | 018 | -0.09 146 13 10 }0.22 | 0.06
139 23 10 [ 031 | 025 147 23 11 032023
140 | 29 11 | 038 | 0.34 v 148 27 8 033036 v
141 24 11 1033 | 025 149 9 10 [ 0.18 | -0.02
142 | 32 6 | 036 | 05 v 150 3 17 0.19 | -0.26
U - Number of correct responses in upper group
L - Number of correct responses in lower group
DI - Difficulty Index of the item
DP - Discriminating power of the item.

The investigator decided to select from the total items of draft test, items having
discriminating power more than 0.4 and difficulty index between 0.4 and 0.6 initially.
When adequate number of items were not available, the investigator decided to make
some adjustments in this limit. Some items having discriminating power 0.27 and
above with difficulty index in between 0.29 and 0.72 were selected. There were 50
items in the final test. The time duration fixed for the test was 60 minutes, and the

maximum score was 50.
c. Validity of the Test

There are various methods of estimating the validity of a measuring instrument.

The following types of validity were established for the Achievement Test.
1. Content Validity

Content validity was estimated by evaluating the relevance of the test item
individually and as a whole (Freeman, 1976). Content validity is most appropriately

applied only to tests of proficiency and educational achievement. This type of test is
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designed to measure how well the individual has mastered a specific skill or course of
the study. The investigator subjected the test items for expert’s evaluation. As per the
expert's evaluation, the test content covers the significant concepts and is

comprehensive enough in terms of the instructional objectives. Thus the content

validity of the Achievement Test in Biology was established.

2. Face Validity

To establish face validity, items of the Achievement Test was subjected to
expert’s evaluation. The experts confirmed that the items were able to measure

Achievement in Biology of standard VIII pupils.

3. Criterion Related Validity

To estimate the criterion related validity of the test, criterion related technique
was used. The final test was administered on a representative sample of 48 students in
one class division of standard VIII in a school other than the Experimental and Cdntrol
subjects were selected. The response sheets were collected and scored. The second
term examination marks in the same subject (Biology) of the same sample were
collected. Then the Pearson’s Product Moment Correlation Coefficient of the two sets
of scores was calculated to find out the validity of the Achievement Test. The
coefficient of correlation was found to be 0.65. It indicates that the test is a

substantially valid tool to measure the Achievement in Biology.

d. Reliability of the Test

Split-half method was applied to calculate the reliability of the Achievement
Test. The scores of the odd and even numbered items were correlated using Pearson’s
formula of Product Moment Correlation (Garrett, 2004). There were 25 items in each
half. For this purpose the Achievement Test was administered on a representative
sample of 50 students and the scores thus obtained were utilized for studying the
reliability of the test.




Modus Operandi 139

The formula to find the Product Moment Correlation is

o NEIXY-EX(EY)
INIX*~(ZXP’NZY -(ZY)

where,

2X = Total score for first half items. .
2Y = Total score for second half items.
N = Number of students.

This gave the reliability of the half test. The reliability of the half test thus was

0.69. This was corrected for full length of the test by using Spearman Brown Prophecy
formula (Best & Kahn, 2006)

The reliability thus obtained was 0.82. The final Achievement Test in Biology,

and its response sheets both in Malayalam and in English and scoring key are presented

in Appendix IVA,IVB,IVC,IVD, and IV E.

4.1.5.5 Retention Test

Retention is remembering over an extended period of time what has been
previously taught. (Wood, 1984). A Retention test was conducted one month after the
treatment to measure the memorization and the retrieval of information. The
Achievement Test in Biology was used as the Retention Test because the information
to be retrieved from the memory of pupils is the content in Biology taught during

treatment. The procedure undertaken in the preparation of Achievement Test in

Biology is described in section 4.1.5.4.
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A baseline should be needed from which to measure Retention (Deese & Hulse,
1967). The actual quantity of the learned material existed immediately after the
learning is over, can be considered as the baseline. In the present study, an
Achievement Test (Post test) was conducted, immediately after the completion of the
treatment, for this purpose. After the Retention interval (one month), the same test
(Retention test) was conducted again, in which the subject has to reproduce the
learned material by recall , recognition and reconstruction. Then the amount of
learned material forgotten after one month is measured. Amount forgotten = Amount
learned - Amount retained (Deese & Hulse, 1967). The amount of Retention is

calculated by subtracting the amount forgotten from the amount learned.

4.1.5.6. Pre - Test

The Achievement Test in Biology (ATB) for standard VIII pupils, prepared by
the investigator was used as the Pre-test. The procedure undertaken in the preparation
of Achievement Test in Biology is described in section 4.1.5.4. Before the treatment,
the subjects in one Experimental group and one Control group .was given the same Pre-
test in order to measure the initial status of the students in terms of the Achievement
in Biology. A Post - test was conducted in order to measure the final status of the
students in terms of Achievement in Biology. The Achievement Test in Biology was

used as the Post-test. Post - test was conducted for all four groups. (Two Experimental

and two Control groups).
4.1.5.7. Verbal Group Test of Intelligence (VGTI)

Verbal Group Test of Intelligence was used in this study, for measuring the
Control variable Intelligence (Verbal). The test was developed and standardized by
Kumar, et al. (1997). The test battery consists of five sub tests, namely, Verbal
Analogy, Verbal Classification, Numerical Reasoning, Verbal Reasoning and
Comprehension. Each sub test consists of 20 items. The duration of the test is one

hour. Detail of the subtests are given in the following section.




Modus Operandi 141

Test I - Verbal Analogy

In this test, two sets of words are given in each item. One set consists of two
related words and in the next set one word is missing. The subject has to find out the
relationship between the two words in the first set and then apply this relationship to

find out the missing word in the next, from the four alternatives given.

Example :

1. Thirst : Water : : Hunger :

-------------------

A. meat B. Leisure C. Food D. Weariness

A B cv D

Test II - Verbal Classification

In this test, four words are given under each item. Among these, three words

can be grouped together and the fourth one is an odd one. The subject has to choose

the odd one from the four words.

Example :

1. A. Teacher B.Principal C. Student D. Professor

A B Ccv D

Test I1I - Numerical Reasoning

The items under this test includes series type, odd man out and analogy type.
Certain numbers are given under each item. ‘Some sort of relationship exists between
these numbers. The subjects should perceive the relationship between the given

numbers to choose the correct answer from the four alternatives given.
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Example for Series type

1. 0,2,4,--,10
A7 B. 5 C. 8

cv D

Example for Odd man out type

L. A 3 B. 4 C.7

Example for Analogy type
1. 10:20 ::18: -- -

A. 26 B. 36 C. 46

D. 32

A BvY

Test 1V - Verbal Reasoning

Each item in this test is a problem, representing some sort of relationship. The

subject should identify the correct answer from the four alternatives given.

Example :

1. Ajay works more than Vijay. Asok and Ajith has the same capacity to work.
Vijay works better than Asok. Who is the hard worker?

A. Asok B. Ajith

C. Vijay D. Ajay

A - B

C Dv
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Test V - Comprehension

In this test, four types of items are included. Each item is in the form of a puzzle
involving several relationships. The subject has to understand and analyse the

relationship given in each problem and then choose the correct answer for the five

questions from the given four alternatives.
Example :

1. W, X, Y, & Z are the members of a home. Among them W, X and Y are
educated and W, Y and Z are honest. Y and Z are employed and W, X and Z

have humility.

1) Who have education and honesty, but is not employed.

AW B. X C. R D.Z

AV B C D

Validity of the VGTI

Validity of the Verbal Group Test of Intelligence was reestablished using

criterion related techniques. The validity coefficients obtained (Sub test - wise and

Total test) are given in Table 4.6.

TABLE 4.6

Validity Coefficients Obtained for
Verbal Group Test of Intelligence (Sub test - wise and Total test)

Sl. No. Components of VGTI Obtained 'r'
1 Verbal Analogy 0.5498
2 Verbal Classification 0.5436
3 Numerical Reasoning 0.5249
4 Verbal Reasoning 0.4041
5 Comprehension 0.4606
6 Total Test 0.6557

P<0.01
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Since the content was adapted from reputed tests of Verbal Intelligence, the

VGTI possesses high level of content validity as reported by the test constructors.

Reliability of the VGTI

Reliability of the VGTI has been reestablished by the investigator using the
split-half method and the reliability coefficient has been corrected using Spearman

Brown Prophecy Formula. The reliability coefficients of the five sub tests and the total

test are given in Table 4.7.

TABLE 4.7

Reliability Coefficients Obtained for
Verbal Group Test of Intelligence (Subtest- wise and Total test)

Sl No. Tests Obtained 'r'
1 Verbal Analogy 0.6636
2 Verbal Classification 0.5649
3 Numerical Reasoning 0.7214
Verbal Reasoning 0.6328
5 Comprehension 0.4700
6 Total Test 0.8283
P<0.01.

The validity and reliability coefficients indicated that the test is a valid as well
as reliable measure of Intelligence (Verbal). The internal structure of the VGTI has
been reexamined by the investigator correlating the Component- wise score with Total

score on the VGTI. The inter correlation matrix is presented in Table 4.8.
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TABLE 4.8

Inter Correlation of the Components of
Verbal Group Test of Intelligence with Total Score

Verbal . .
S1. No. Components Verbal Cla::iffc a- Numerl.cal Verbz?l Com[.)re- Intelligence

Analogy tion Reasoning | Reasoning | hension (Total)

1 Verbal @) 0.6209 0.4177 0.433 0.3457 0.7623
Analogy

2 Verbal ) 0.4203 0.4123 0.3954 0.7692

Classification

3 Numerical ‘ (.) 0.4653 0.4652 0.7673
Reasoning

4 Verbal , (.. 0.4079 0.7171
Reasoning

5 Comprehension (.) 0.6896

P<0.01

One copy each of the Verbal Group Test of Intelligence in Malayalam, its

English version, its Response sheets and the scoring key are presented in Appendix
VA,VB,VC,VDand VE.

4.1.5.8. Standard Progressive Matrices Test (SPM)

Standard Progressive Matrices Test developed by Raven (1958) was used to
measure the Control variable Intelligence (Non-verbal) in the present study. This test
was used to estimate the subject's ability to perceive a logical relationship among the
presented non-verbal materials. The test consists of five sub-test of 12 items each. In
each item a part of the geometrical design is missing. Six or eight alternatives are given
for each design. All of those fit the missing part, but only one logically belongs to it.

The subject should choose the correct answer from the alternatives given.

Validity of the test has been estimated in a variety of usual ways. When
Stanford — Binet Test was used as the criterion, correlation varied from 0.50 to 0.86.

The reliability coefficients of the test vary from 0.80 to 0.90 as reported by Raven. In
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a Kerala study (Nair, 1972) the reliability coefficients were found vary from 0.70 to
0.86 by split - half method and from 0.84 to 0.91 by test - retest method.

4.1.5.9 Learning Strategy Scale (LSS)

In the present study, the Control variable, Learning Strategies was measured
using the Learning Strategy Scale which has been prepared and standardised by the

investigator. The procedure adopted for the construction of the tool is described in the

following section.

a. Planning of the Scale

It was planned to prepare a rating scale to measure the Learning Strategies
adopted by the pupils. Rating scale involves qualitative description of a limited
number of aspects of a thing or of traits of a person. (Best & Kahn, 2006). It was
decided to adopt the Likert - type format with five responses, for preparing the scale.

For the selection of areas to be included in the scale, the investigator reviewed
many books on Psychology of Learning and  consulted research reports. The scale
was based on a model prepared by Oxford (1990). This model included three major
strategy areas, namely, Metacognitive, Cognitive and Socio-affective. Each strategy
areas have five, seven and three strategy components respectively. It was decided to
include two items each from each strategy components in the Learning Strategy Scale.

The details of areas and components selected for preparing the Learning Strategy Scale

are given in Table 4.9.
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TABLE 4.9

Areas and Components of Learning Strategy Scale

Strategy Area Strategy Components

1 | Metacognitive 1 | Metacognitive Planning

2 | Advance Organization

W

Selective Attention

PN

Self Monitoring

5 | Self Evaluation

II { Cognitive Resourcing

~N N

Grouping

8 | Inferencing
9 | Reasoning
10 | Elaboration
11 | Note-taking
12 Visualiiing

IIT | Socio-affective 13 | Lowering anxiety

14 | Asking questions

15 | Co-operation

b. Preparation of the Scale

The investigator prepared a pool of 95 items in Malayalam, representing 32
items from Metacognitive area,41 items from Cognitive area and 20 items from Socio-
affective area. Each item is in the form of brief and specific statements which
described the pupils learning behaviours. The pupil should decide to what extend each

statement is correct according to them. Their decision can be marked on five point
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scale such as (1) Always correct, (2) Correct (3) Undecided, (4) Incorrect and (5)
Always Incorrect. The 95 items include both positive and negative statements. Fifty
three items are positive and 42 items negative. The Likert scaling technique assigns a

scale value to each of the five responses. Scoring of the responses is done accordingly

to the scale value.

The positive items were scored as shown in the following :

Response Scale Value
Always correct 5
Correct 4
Undecided 3
Incorrect 2
Always Incorrect 1

The negative items were scored in the opposite order:

Response Scale Value
Always correct 1
Correct 2
Undecided 3
Incorrect 4
Always Incorrect 5

Ilustrative items are given as follows:

Strategy area : Metacognitive

1. I usually do not think about the objectives behind studying a particular thing.

Always . Always
cotrect Correct | Undecided | Incorrect Incorrect

X
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Strategy area : Cognitive

2. I do not watch educational programmes in television because of their low
standard.
Always Correct | Undecided | Incorrect Always
correct Incorrect
X
Strategy area : Socio-affective
3. Watching television after continuous hours of study is my habit.
Always Correct | Undecided | Incorrect Always
correct Incorrect

X

C. The Tryout

The draft scale with 95 items was tried out by the investigator on a
representative sample of 106 students in two class divisions of standard VIII in a school
other than the Experimental and Control subjects were selected. The draft scale
material and response sheets in sufficient numbers were provided. Necessary
guidelines aboﬁt the scale and additional informations needed were given by the
investigator. All the 106 response sheets were scored by giving a sequence of five,
four, three, two, one scores for positive items and one, two, three, four, five scores for

negative items. Incomplete response sheets were discarded and 98 response sheets

were selected for item analysis.
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Try out was to analyse each item statistically by determining the discriminating

power of the item to be included in the final scale. Since it is a Likert type scale, only

discriminating power was calculated.

Item Analysis

For item analysis, the procedure suggested by Edward (1957) was utilized. The
response sheets of 98 subjects were arranged in the descending order of the magnitude
of scores obtained by them. The scores obtained by the top 26 subjects (27%) and
bottom 26 subjects (27%) were taken as the high group and low group respectively.

Then the ‘t’ values for each item was calculated using the formula,
Xu —Xu

Y(X, - Xn)? +Z(X, ~XL)’
n(n-1)

t=

where,

Xu = Arithmatic mean of the given item for high group

XL = Arithmatic mean of the given item for low group
Xu = Score of high group

Xy = Score of low group

n = Number of subject in the group.

‘t’ value of 95 items were calculated and is given in Table 4.10.
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TABLE 4.10

t-values for 95 items of Learning Strategy Scale

Item

+ve/

Item Item t- | +ve/| Item Item t- +ve/ | Item
No. | value | -ve | selected No. | value | -ve | selected No. | value | -ve | selected
1 3.66 | -ve v 33 3.2 65 | 7.25 | +ve v
2 0.75 34 | 2.93 66 | 2.05
3 4.8 | +ve v 35 | 498 | -ve v 67 | 5.21 | -ve v
4 5.14 36 | 4.75 | +ve v 68 8.96
5 3.25 37 | 3.85 69 | 6.83 | +ve v
6 4.8 38 | 6.14 70 5.87
7 4.25 39 | 7.13 | +ve 4 71 5.85
8 2.1 40 | 6.76 | -ve 4 72 5.75
9 6.31 | +ve v 41 5.27 73 6.15
10 | 4.73 | -ve v 42 | 3.11 74 | 6.45 | -ve v
11 2.81 43 5.46 75 1.40
12 5.2 44 | 791 76 | 2.76
13 6.06 | tve v 45 | 4.64 ‘ 77 4 +ve v
14 | 4.95 46 | 7.75 | -ve v 78 3.18
15 7.26 | -ve v 47 | 7.83 79 | 329 | -ve v
16 9 48 | 5.01 | +ve v 80 | 0.68
17 | 3.92 49 | 5.82 81 3.09
18 | 047 50 | 2.67 82 3.5
19 | 4.41 51 6.27 83 8.82
20 | 4.56 52 | 7.34 84 7.5 | +ve v
21 5.49 | -ve v 53 | 4.88 | +ve v 85 0.38
22 | 5.70 | +ve v 54 | 697 | -ve v 86 | 7.05 | -ve v
23 4.44 55 | 2.21 87 | 4.17
24 | 4.86 56 | 6.13 88 5.9
25 7 57 | 7.61 89 | 4.82
26 7.6 | +ve v 58 | 741 90 4.6
27 6.2 59 | 7.82 91 2
28 8.42 60 | 5.56 | +ve v 92 | 6.02 | tve 4
29 | 6.66 | -ve v 61 826 | -ve 4 93 523 | -ve 4
30 | 4.75 62 | 8.38 94 | 7.53
31 5.68 63 | 2.45 95 | 4.55
32 | 6.13 64 | 5.17

From the total items, the investigator selected items having t-value 2.58 and

above with an inference that such items discriminate the high group of students from

low group. Thus the final scale consists of 30 items, out of which 15 items are positive
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and 15 items, negative. The number of selected items for the final scale which falls in

the 3 strategy areas are given in the following.

Strategy Area No. of Items
Metacognitive Strategy 10
Cognitive Strategy 14
Socio-affective Strategy 6

Validity of the Learning Strategy Scale

The validity of the Learning Strategy Scale was estimated by criterion related
technique. The external criterionv selected was the scores of Learning Style Inventory
(Kumar et al., 1996) because, Learning Style as well as Learning Strategies contributes
to the Achievement in Biology of secondary school pupils. The final Learning Strategy
Scale was administered on a representative Wple of 50 students. The response sheets
were collected and scored. Learning Style Inventory was also administered on the same
sample and the response sheets were collected and scored. The Pearson’s Product
Moment Correlation Coefficient of the two sets of scores were calculated. The
correlation coefficient was found to be 0.74. It indicates that the Learning Strategy

Scale is a substantially valid tool to measure the Learning Strategies of secondary

school pupils.

Face Validity

To establish face validity, items of the Learning Strategy Scale were subjected
to expert's evaluation. The experts confirmed that the items were able to identify the

Learning Strategies of secondary school pupils.
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Reliability of the Learning Strategy Scale

The reliability of Learning Strategy Scale was calculated using the split-half
method. The scores of the odd and even numbered items were correlated using
Pearson’s formula of Product Moment Correlation (Garrett, 2004). There were 15
items in each half. For this purpose, the final scale was administered on a
representative sample of 50 students and the scores thus obtained were utilized for

studying the reliability of the scale.

The formula to find out the Product Moment Correlation is

e NIXY-ZX)ZY)
JNIX? - (ZXPNIY:-(ZY)?

where,
-ZX = Total score for first half items
2Y = Total score for second half items
N = Number of students.

This gave the reliability of the half test as 0.61. This was corrected for full
length of the test by using Spearman Brown Prophecy formula (Best & Kahn, 2006).

The reliability thus obtained was 0.76. The final Learning Strategy Scale and its
response sheets both in Malayalam and English are presented in Appendix VI A, VI B,
VIC and VID.
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4.1.5.10. Socio-Economic Status Scale (SESS)

A Socio Economic Status Scale was used to assess the Socio-Economic Status
(SES) of the subjects of the Experimental and Control groups. The informations
regarding the Education, Occupation and Income of parents were collected through the

nine columns included separately for father and mother.

The subdivision and weightages of each category are as follows:

Income Level of Parents Weightage
Rs. 1000 5
Between 1001 - 2000 10
Between 2001 - 3000 15
Between 3001 - 4000 ' 20
Between 4001 - 5000 25
Above 5000 30
Parental Education Weightage
Not receive formal schooling 5
Standard I - IV 10
Standard V- VII 15
Standard VIII - X 20
PDC, TTC 25
B.A/B.Sc/B.Com 30
MBBS/M.Ed /B.Sc/ (Engg.)

MA/M.Sc/MBA/.Ph.D./CA etc. } 33
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Parental Occupation Weightage
Unemployed 5
Unskilled 10
Semiskilled 15
Skilled 20
Semi professional 25
Professional 30
Highly Professional 35

Copy of Socio Economic Status Scale in Malayalam and English is presented in
Appendix VII A and VII B.

4.1.6 SUMMARY OF THE EXPERIMENT

The whole procedure adopted in the planning of the experiment is summarised

and presented in the following flow chart.
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FLOW CHART SHOWING THE SUMMARY OF THE
EXPERIMENT
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4.2. EXECUTION OF THE EXPERIMENT

To make a significant contribution to the development of knowledge, an
experiment must be valid. So, before executing the experiment, the investigator tried to

assure the internal and external experimental validity.
4.2.1 CONTROL MEASURES AGAINST THREATS TO INTERNAL VALIDITY

As the study conducted was an educational experiment, a number of extraneous
variables present in the situation influence the results of the experiment. Though these
extraneous variables cannot be completely eliminated, the investigator took

precautions to minimise their influence through sound experimental design and

execution.

4.2.1.1. Maturation, History, Pre-testing and Experimenter Characteristics

The threats of Maturation, History, Pre-testing and Experimenter Characteristics
were controlled by the use of the particular design of experiment, the Solomon Four -
Group Design. In this design there are two experimental groups and two control
groups, therefore the experimental groups as well as the control groups will be

affected by maturation, history , pre-tésting and experimenter characteristics equally.

4.2.1.2. Instrument Decay

Tools used for data collection were standardized tools and were of objective type
tests.or scales. They were used to elicit a particular answer or specified behaviour from
the pupil. All of these tools were scored using appropriate scoring keys or scoring

procedures. So, the error due to instrument decay was eliminated.
4.2.1.3. Unstable Instrumentation
Valid and reliable techniques were used by the investigator for the treatment of

pupils. The investigator herself collected the data from all the four groups and has

taken adequate measures for minimising affects due to unstable instrumentation.
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4.2.1.4. Statistical Regression

Subjects of the study were not selected on the basis of high or low Pre-test

scores and therefore statistical regression was not a threat factor.
4.2.1.5. Interaction of Selection and Maturation

Subjects were not allowed to select their treatment group and hence there was no

interaction of selection and maturation.

4.2.1.6. Selection Bias

Selection bias may be introduced when intact classes are used as experimental
and control groups. But ANCOVA was used for Post-test comparisons because
ANCOVA will statistically control for differences due to non equivalence of

experimental and control groups.
4.2.1.7. Diffusion of Treatment

As the four schools selected for experimental and control treatments were

reasonably far apart, there was no diffusion of treatment.

4.2.1.8. Subject Effects

For reducing subject effects, a detailed description of the study was not given to

the students. Only the objective of the study was revealed.

4.2.1.9. Experimental Mortality

Experimental mortality was not a major threat because the experimentation

lasted only for a short term of three and a half months.
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4.2.1.10. Experimenter Bias

The class room groups selected for experimental and control treatment were
from four different schools of two districts. The researcher had little knowledge about
the subjects involved in the experiment. Groups were assigned as experimental and
control by the toss of a coin. Again, the investigator has taken all efforts to consider the

four treatment groups in equal manner. So the threat of experimenter bias  was

minimised as possible.

4.2.1.11. Implementation

The whole experiment was implemented by the investigator herself. The
treatment was administered as intended and described. So the threat of implementation

due to the use of other persons for data collection was reduced.
4.2.2. CONTROL MEASURES AGAINST THREATS TO EXTERNAL VALIDITY

External validity is the extend to which the variable relationships can be
generalized to other settings, persons, variables and measurement instruments. For

ensuring external validity, the researcher tried to control the factors which are a threat
to the validity.

4.2.2.1 Population and Ecological External Validity

The investigator was careful to generalize the results of the study only to the
referred population and did not conclude the results of the group to subgroups also.

Doing so will minimise the threats of population external validity and ecological

external validity.
4.2.2.2. Artificiality of the Experimental Setting

The investigator has conducted the whole experiment in real classroom

situations. So the Artificiality of the experimental setting was avoided.
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As a first step of the experimentation, the investigator contacted with the Heads
of the schools which were selected for the Experimental and Control treatment and

fixed a schedule. The experiment was executed according to the following patterh.

4.2.3. ADMINISTRATION OF THE PRE-TEST

Before starting the treatment, one group each from two Experimental groups and
two Control groups were given the same Achievement Test in Biology as Pre-test and
response sheets were collected. This was done with a view to measure the Pre-
experimental status of the pupils with regard to the Achievement in Biology. Only one
group each from two Experimental groups and two Control groups were given Pre-test
with a view to know the difference between the two Experimental groups (one
receiving Pre-test and the other not receiving Pre-test) and between the two Control

groups (one receiving Pre-test and the other not receiving Pre-test).

4.2.4. TUTOR TRAINING

A training was given to the tutors before starting the Experimental treatment.
For this, the investigator with the help of the Biology teachers of the Experimental
classes of the two schools, selected six students each from two groups on the basis of
aptitude, potential ability and desire. Stand-by tutors were also appointed. Training
was mainly in the form of verbal instructions and techniques like demonstration of
desired behaviour, effective listening and questioning were incorporated wherever
necessary. The subject matter was conveyed to the tutors in the form of concepts.

Extract from the videography of Tutor training is as follows .
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Each Tutor Training session was succeeded by the Peer Tutoring Session. Each
Training Session's time duration was one to two hours and was conducted during the
break times of the school. Altogether 25 tutor training sessions were conducted for

each Experimental group.
4.2.5 EXPERIMENTAL TREATMENT

Experimental classes were conducted after each tutor training sessions. Before
treatment, the seating arrangement of the classrooms of the Experimental groups were
changed to the horse-shoe format. This arrangement ensured better tutoring
environment. The whole class was divided into six groups and a peer tutor was
assigned for each group. The three units were taught in 25 peer tutoring sessions. The
duration of each peer tutoring session was 45 minutes. Thus a total time duration of 18
hours and 45 minutes were utilized for Experimental treatment. The investigator was
present throughout all the peer tutoring sessions and ensured that tutoring activities

were going on in all the groups. The following extracts from the videography shows

the experimental treatment.
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4.2.6. CONTROL TREATMENT

For treatment in the control groups, the investigator used Existing Method of
Teaching and the topics selected were. the same for the Experimental and Control
groups. The three units were taught in 25 periods using different classroom activities
which the Existing Method of Teaching insisted. The activities included grouping,
discussions, demonstrations etc. The time duration of a period was 45 minutes. Thus

the total time duration for the Control treatment was kept equal to that of Experimental

treatment (18 hours and 45 minutes)
4.2.7. ADMINISTRATION OF THE POST TEST

The Post test data were collected from the subjects in both the Experimental and
Control groups the next day after the completion of the treatments. This was done to
measure the post-treatment status of the subjects in terms of Achievement in Biology.
The Achievement Test in Biology prepared by the investigator, which was already used
as the Pre test, was utilized for this purpose. All necessary guidelines were given to the
subjects, before administering the test. And the purpose of the test was made clear to

them. The time duration of the post test was 60 minutes.

4.2.8. DATA ON OTHER VARIABLES

During the treatment period, the data on the Control variables, viz., Verbal
Intelligence, Non verbal Intelligence, Learning Strategies and Socio-Economic Status
were collected from both the Experimental and Control groups. Learning Strategy
Scale was administered during the first week of the treatment. In the second week, the
Verbal Group Test of Intelligence was administered. Non-verbal Intelligence Test was
given towards the end of the treatment. The socio-economic status scale was also given

to the subjects with a view to quantify the socio-economic status.
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4.2.9. ADMINISTRATION OF THE RETENTION TEST

The same Achievement test (which was already used as the Pretest and the Post
test) was administered again as the Retention test in the Experimental and Control
groups after one month of the completion of the treatment. This was done to measure

the quantity of Retention in Biology existing one month after the completion of the

treatment.
4.2.10. SCORING AND CONSOLIDATION OF DATA

Before scoring, incomplete response sheets were rejected. Response sheets
complete in all respects only were considered. Specific directions given in the
respective test manuals were followed for scoring the response sheets. Answer sheets
of Achievement Test in Biology were scored on the basis of the scoring key. Response
sheets for the Learning Strategy Scale were scored by giving a sequence of five, four,
three, two, one scores for positive itemg and one, two, three, four, five scores for
negative items. Punched scoring keys were used for the verbal and Non-verbal
Intelligence tests. Socio Economic Status was quantified by giving appropriate
weightages assigned to each aspect in the Socio-Economic Status Scale. After scoring
the response sheets, the scores were tabulated separately for Experimental and Control

groups. Actual number of the subjects included in the final sample is given as follows.

savpLg | EXPERIMENTAL] CONTROL | o,
Boys 46 51 97
Girls ' 55 43 98
Total 101 94 195

4.2.11. STATISTICAL TECHNIQUES USED

The present study demanded the use of following statistical techniques to

realize the objectives set for the investigation.
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4.2.11.1 Test of Significance of Difference between Means for large

and small Independent Samples

Test of Significance of Difference between Means was used to compare the
relevant variables between the Experimental and Control groups. For large sample the

following formula suggested by Garrett (2004) was used.

M,-M,
t=
c1? o2’
_____ + ———
VU N N,

Here M, , M, are the means, o;, o, are the standard deviations, and N;, N, are
sample size of the groups.

For small sample, the following formula suggested by Garrett (2004) was used

M;-M,)-0
t=
SEp
N; +N,
SED = SD ---------------
N/ N,

JZ(XI-MI)”Z(XZ-MZ)Z
SD =

N;-1) +(N;-1)

In these formulae, M; M, are the means, N;, N, are the sample size of the

groups, X;, X, are the scores of the groups, SEyp is the standard error and SD is the
standard deviation .
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4.2.11.2. Analysis of Covariance (ANCOVA)

In the present study, single factor ANCOVA employing five covariates
(Separately and in combination) was used to confirm the effectiveness of Peer Tutoring
and Existing Method of Teaching. Through Analysis of Covariance the investigator
can control or adjust the effects of one or more uncontrollied variables and thereby
permit a valued evaluation of the outcome of experiment. It is applied when there
are one or more correlated variables existed with the Dependent variable. It is able to

control the effects of any of the covariates on the Dependent variables using
ANCOVA.

An application of a simple Analysis of Covariance requires paired observations
on K groups of the experimental subjects. The number of pairs of observations in the
K groups is denoted by Ny, Ny ..........nee Ng. The paired observations are assumed

to be paired samples drawn from K populations. The data may be represented as

follows in Table 4.11 (Ferguson & Takane, 1989).

TABLE 4.11
Representation of Data for ANCOVA
Group 1 Group 2 Group K
Y Xn Y12 X12 Yk Xik
Y21 Xo Y22 X2 Yor Xok
Y31 Xs Y32 X3z Yk Xak
Y Xnr Yno® Xno? Yo Xk
Mean Y: X | Y2 Xz Y Xi
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In this notation X is the variable under study, the Dependent variable, Where

Y is the uncontrolled variable, or Covariate.

In the Analysis of Covariance, sums of products for the observations in the it
group is denoted by
Nj
X (Xij-X;) (Yij -Y}))
i=1

The sum of products for all observations in the K groups, that is, the total sum of

products is,

k Nj
T X Xij-X)(Yij-Y)
j=1 i=1 |

The computation formula for the total sum of products is,

Nj Ty Ty
L Xij-X)(Yij-Y) = Ty~ -
i=1l =l ' N

The within-groups sums of products may be obtained by,

k Nj _ . k TxsTys
£ % (Xij- X)) (Yij- Tj) = Txy = 5 —emmeeee
j=1 =1 =1 Nj

The between-groups sums of products is,
k TxsTys TxTy

Nj (Xj-X)(Yj-Y)=2% -
1 =1 Nj N

n™M»

j
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These formulae are applicable to groups of unequal or equal size.

The calculation of the required sums of squares may be simplified by the use of

computation formula. The formula for the total sum of squares is ,

The within-groups sum of squares is,

k Nj k Nj k
P Xi-X)'= T Xi- Z(T/Nj)

The between-groups sum of squares is,
k k
T Nj (Xj-X)* = Z(T%/Nj) - T¥N

These formulae are generally applicable to groups of unequal or equal size.

To assist in the interpretation of the results, the adjusted group means will be

calculated. This computation requires the pooled within class regression coefficients.

bw = Exy/ Exx

The adjusted group means will be calculated using the following formulae. -

The adjusted group mean for the Experimental group is,

Yigg) = Y1-bw (X1- X)
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The adjusted group mean for the Control group is,
Yauay = Y2—by (X2-X)
4.2.12. SUMMARY OF THE EXECUTION OF EXPERIMENT

The entire procedure adopted in the execution of the experiment is summarised

and presented in the following flow chart.
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FLOW CHART SHOWING THE SUMMARY OF THE
EXECUTION OF EXPERIMENT
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To examine the effectiveness of Peer Tutoring and Existing Method of

Teaching on Achievement and Retention in Biology of standard VIII pupils, the
investigator analysed the collected data. For the analysis of the present Experimental
data, relevant statistical techniques such as Test of Significance of Difference between
Means, Single Factor ANCOVA employing five Covariates - separately and in
combination of five at a time (for Pre-test received groups) and Single Factor
ANCOVA employing four Covariates - separately and in combination of four at a time
(for Pre-test non received groups). On the basis of the results of statistical processing,

the investigator tested the hypotheses formulated.

The statistical analysis was done based on the objectives set for the study. The

whole analysis done for the present study is described in the following order.
5.1. PRELIMINARY ANALYSIS

5.1.1. IMPORTANT STATISTICAL PROPERTIES

5.1.2. EQUIVALENCE OF THE GROUPS
5.2. MAJOR ANALYSIS

5.2.1. MEAN DIFFERENCE ANALYSIS
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5.2.2. ANALYSIS OF COVARIANCE FOR ACHIEVEMENT AND
RETENTION

5.1. PRELIMINARY ANALYSIS

A preliminary analysis was done as a first step to find out the important
statistical properties of the variables and to examine the equivalence of the
Experimental and Control groups in terms of the mean scores of the relevant variables
(Pre-test score, Verbal Intelligence, Non-verbal Intelligence, Learning Strategies and

Socio-Economic Status). The preliminary analysis done is presented in the following

sub-sections.
5.1.1. IMPORTANT STATISTICAL PROPERTIES

The important statistical properties such as mean, median, mode, standard
deviation, skewness and kurtosis were computed for the scores on the Pre-test,
Achievement, Gain, Retention, Verbal Intelligence, Non-verbal Intelligence, Learning
Strategies and Socio-Economic Status of the pupils. The Experimental design used for
the study was Solomon Four-Group design, in which there are two Experimental
groups and two Control groups. So the statistical properties were computed separately
for each Experimental group and each Control Group (Group total, Boys and Girls).

These are presented in Table 5.1, 5.2, 5.3 and 5.4.
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Table 5.1

Important Statistical Properties of the Variables for the Experimental Group I

SOCIO-

PRE-TEST | ACHIEVEMENT GAIN | RETENTION VERBAL NON-VERBAL | LEARNING | o~oc v
SCORE SCORE SCORE SCORE INTELLIGENCE | INTELLIGENCE | STRATEGIES | (opirie
MEAN 16.042 26.188 10.125 19.375 43.500 30.958 102.333 68.333
MEDIAN 16.500 25.000 10.000 18.000 43.000 35.000 100.000 | 62.500
EXPERIMENTAL MODE 18.000 20.000 10.000 14.000 48.000 41.000 92.000 60.000
GROUPT N=48 IS)EAVI;%% 4.247 8.700 7.174 7.362 12.971 11.669 10.018 24.196
SKEWNESS 0.067 0.408 -0.002 0.980 0.410 -0.708 0.480 1.842
KURTOSIS -0.248 -0.369 -0.654 0.579 -0.107 -0.639 -0.565 4.575
MEAN 15.667 25.429 9.714 18.048 44.476 32.714 103.190 | 69.286
MEDIAN 16.000 25.000 10.000 16.000 43.000 37.000 104.000 | 65.000
. MODE 12.000 25.000 14.000 14.000 34.000 41.000 93.000 55.000
’ gztﬂ’%%% 3.877 6.867 6.776 6.727 11.316 12.207 9.862 25.509
SKEWNESS 0.109 0.217 0.554 0.628 0.544 -0.849 -0.071 2.246
KURTOSIS -1.130 -1.276 -0.173 -0.589 0.471 -0.433 -1.174 8.103
MEAN 16.333 26.778 10.444 20.407 42.741 29.593 101.667 | 67.593
MEDIAN 17.000 27.000 11.000 19.000 43.000 33.000 99.000 60.000
CRLSNe 77 MODE 17.000 11.000 0.000 21.000 25.000 33.000 92.000 60.000
f,i%’ff%%?q 4.566 9.986 7.582 7.787 14.293 11.274 10.273 23.590
SKEWNESS -0.010 0.350 -0.330 1.134 0.436 -0.723 0.898 1.568
KURTOSIS 0.130 -0.587 -0.699 0.787 -0.288 -0.615 0.196 2.292
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Table 5.2

Important Statistical Properties of the Variables for the Experimental Group II

PRE-TEST | ACHIEVEMENT GAIN | RETENTION VERBAL NON-VERBAL | LEARNING | SOCKO-

SCORE SCORE SCORE SCORE INTELLIGENCE INTELLIGENCE | STRATEGIES C STATUS

MEAN Nil 22.057 Nil 19.755 47.792 30.547 98.189 | 62.547

MEDIAN Nil 21.000 Nil 19.000 48.000 31.000 100.000 | 60.000
T Nil 17.000 Nil 17.000 50.000 24.000 94.000 | 55.000
GROUPII N-53 [ STANDARD | N 7.260 Nil 6.858 13.456 9.750 9257 | 15.462
SKEWNESS Nil 0.536 Nil 0.468 -0.138 -0.567 0460 | 1.280

KURTOSIS Nil -0.356 Nil 0.392 -0.337 -0.420 0273 | 1711

MEAN Nil 20.324 Nil 18.029 46.294 28.618 96.088 | 62.059

MEDIAN Nil 19.000 Nil 18.000 46.000 30.000 98.000 | 55.000

MODE Nil 17.000 Nil | 20.000 41.000 24.000 83.000 | 55.000

POSIEE - Fstammarn T i) 6.988 Nil | 6235 14.459 9.779 9520 | 15281
SKEWNESS Nil 0.714 Nil 0.047 0.012 -0.443 0386 | 0836

KURTOSIS Nil 0.022 Nil -0.723 -0.289 -0.474 0478 | -0.037

MEAN Nil 25.158 Nil | 22.842 50.474 34.000 101.947 | 63.421

MEDIAN Nil 23.000 Nil 19.000 51.000 38.000 103.000 | 60.000

MODE Nil 17.000 Nil 19.000 63.000 23.000 98.000 | 55.000

N 6.850 Nil 6.994 11.311 8.926 7627 | 16.163
SKEWNESS Nil 0.548 Nil 0.963 -0.243 -0.923 0219 | 2.104

KURTOSIS Nil -0.626 Nil 0.350 -0.814 0.303 -0.876 | 5202
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Table 5.3

Important Statistical Properties of the Variables for the Control Group I

PRETEST | ACHIEVEMENT | GAIN | RETENTION VERBAL NON-VERBAL | LEARNING | SOCIO-

SCORE SCORE SCORE SCORE INTELLIGENCE INTELLIGENCE | STRATEGIES C STATUS

MEAN Nil 18.196 Nil 21.696 56.196 34.457 98.435 | 61.413

MEDIAN Nil 18.000 Nil 21.000 57.500 36.500 98.000 | 60.000

—— Nil 15.000 Nil 19.000 57.000 42.000 92.000 | 55.000

N-d6 Siyvinied Nil 4.764 Nil 5.378 9.325 8.596 8988 | 13.361

SKEWNESS Nil 0.087 Nil 0.503 -0.328 -0.978 0.403 1.159

KURTOSIS Nil -0.765 Nil 0.277 -0.169 0.164 -0.440 1.143

MEAN Nil 15.650 Nil 19.500 56.500 38.450 95350 | 67.750

MEDIAN Nil 15.000 Nil 19.000 58.000 39.000 95.000 | 67.000

MODE Nil 17.000 Nil 19.000 57.000 41.000 96.000 | 60.000

POYSNTD ['stanarn [ ) 3.829 Nil | 3.832 7.452 4478 7836 | 13.026

DEVIATION

SKEWNESS Nil 0.017 Nil -0.371 -0.838 -0.158 1.562 0.612

KURTOSIS Nil -0.558 Nil -0.061 -0.045 0.118 4217 0.012

MEAN - Nil 20.154 Nil 23.385 55.962 31.385 100.808 | 56.538

MEDIAN Nil 20.500 Nil 22.500 56.500 33.500 102.000 | 55.000

MODE Nil 15.000 Nil 21.000 51.000 34.000 106.000 | 50.000

GIRISN=26 ['stanparp Nil 4.532 Nil 5.838 10.686 5.062 9.235 11.642
DEVIATION )

SKEWNESS Nil -0.170 Nil 0.289 -0.159 -0.050 -0.242 2.252

KURTOSIS Nil -0.997 Nil -0.371 -0.439 0.317 -0.835 7.003
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Table 5.4

Important Statistical Properties of the Variables for the Control Group II

SOCIO-

‘score | ““SCore | score | "'SCORE | INTELLIGENCE | INTELLIGENCE | STRATEGIES | ECONOMI

MEAN 16.167 18.958 2.792 | 21.500 45.729 36.875 102.854 | 69.958

MEDIAN 16.500 18.500 2.000 | 20.000 43.500 39.500 104.500 | 65.000

conmror crovprt L 17.000 20.000 1.000 | 18.000 39.000 42.000 110.000 | 60.000

N4 STANDARD | 5.365 6.766 5720 | 7.729 13.405 9.387 9.798 | 20.682

SKEWNESS 0.906 0.715 0.459 0.668 0.338 -1.071 -0.835 1.165

KURTOSIS 1.752 10.156 0321 | -0.299 -0.374 1.507 0.522 1.390

MEAN 14.304 15.000 0.696 | 20.087 41.087 36.174 98.826 | 78.826

MEDIAN 13.000 14.000 1.000 | 18.000 39.000 37.000 98.000 | 75.000

MODE 13.000 10.000 1.000 | 15.000 26.000 32.000 94.000 | 65.000

POYSRTES STANDARD 4.626 4.710 5.514 7.141 12.856 9.866 11.696 | 22.601
DEVIATION

SKEWNESS 1.154 0.975 0.894 0.945 0.186 -0.508 -0.221 0.856

KURTOSIS 2.445 0.931 1.261 0.102 -1.387 -0.365 -0.599 0.372

MEAN 17.880 22.600 4720 | 22.800 50.000 37.520 106.560 | 61.800

MEDIAN 17.000 21.000 4.000 | 23.000 46.000 41.000 108.000 | 60.000

MODE 17.000 18.000 2.000 | 30.000 39.000 41.000 110.000 | 60.000

GIRISREE I sranparp 5.510 6.364 5.303 8.160 12.679 9.079 5.723 14.992
DEVIATION

SKEWNESS 0.790 0.584 0.363 0.461 0.672 -1.780 -0.104 1.295

KURTOSIS 2.301 0.034 -0.905 | -0.347 -0.206 4.928 -1.020 3.386




Analysis 176

5.1.2. EQUIVALENCE OF THE GROUPS

The Experiment was conducted using a true Experimental design, the Solomon
Four-Group Design. In a true experiment, the equivalence of the Experimental and
Control groups is provided by random assignment of subjects to Experimental and
Control treatments. But in the present study random assignment of subjects was not
possible as four intact classroom groups from four different schools were assigned as
Experimental and Control groups. Random assignment was done while classifying

classroom groups to Experimental and Control treatments.

In Solomon Four-Group Design, the major difficulty is finding enough subjects
to assign randomly to four equivalent groups. But ANCOVA can be used, if, even with
random assignment, the groups are not exactly equal. ANCOVA permits to statistically
control for differences on the Pre-test so that Post-test differences would not be due to

initial differences prior to treatment (Best & Kahn, 2006).

So the investigator, though not necessary, used ANCOVA for comparing the
Post-test scores, so that the differences on the Pre-test and other Control variables
namely, Verbal Intelligence, Non-verbal Intelligence, Learning Strategies and Socio-
Economic Status can be statistically controlled so that Post-test differences would not

be due to initial difference prior to treatment.

In Solomon Four-Group Design, there are four groups, two Experimental groups
and two Control groups. In the present study, the four groups are classiﬁed as
Experimental group I, Experimental group II, Control group I and Control group II.
Out of these, only one Experimental group (Experimental group I) and one Control

group (Control group II) received Pre-test. But all the four groups received Post-test.

However, the investigator tried to establish the equivalence of the Experimental
and Control groups which received Pre-test and Post-test, using the test of Significance

of Difference between Means with regard to the factors like Pre-test score, Verbal



Analysis 177

Analogy, Verbal Classification, Numerical Reasoning, Verbal Reasoning,
Comprehension, Verbal Intelligence Total, Metacognitive Strategy, Cognitive Strategy,
Socio-affective Strategy, Learning Strategy Total and Socio-Economic Status (except

Non verbal Intelligence). Data and results of the t-test is presented in Table 5.5.



Analysis 178

Table 5.5

Data and Results of the t-test for the Scores on Pre-test, Verbal Intelligence,

Learning Strategies and Socio-Economic Status between the Experimental Group I and Control Group I1

. LEVEL OF
Variables Groups compared M SD N t VALUE SIGNIFICANCE
EXPERIMENTAL 16.0417 4247 48 0.13 NS '

Pre-test score CONTROL IT 16.1667 5.365 48

EXPERIMENTAL I 11.0625 4.148 48 136 NS
Verbal analogy CONTROL II 122292 4.249 48

Verbal classification EXPERIMENTAL I 10.4375 3.548 48 0.34 NS
CONTROL Il 10.1667 4.133 48

_ , EXPERIMENTAL 1 9.5833 3.596 48 0.72 NS
Numerical reasoning CONTROL 1l 10.1042 3.538 48

Verbal reasoning EXPERIMENTAL I 6.1875 2.294 48 1.67 NS
CONTROL TI 6.9583 2221 48

, EXPERIMENTAL I 6.3333 3.429 48 0.09 NS
Comprehension CONTROL 1l 6.2708 3.266 48

Verbal inteligence total EXPERIMENTAL I 435 12.971 48 0.83 NS
CONTROL II 45.7292 13.405 48

B EXPERIMENTAL I 32.9792 4.055 48 132 NS
Metacognitive strategy CONTROL II 34.0833 4.156 48

B EXPERIMENTAL I 47.6458 5.541 48 047 NS
Cognitive strategy CONTROL 11 47.1042 5817 48

Socio-affective strategy EXPERIMENTAL I 215 2917 48 031 NS
CONTROL II 21,6667 2,300 48

Learning strategy tota EXPERIMENTAL I 1023333 10.018 48 0.26 NS
CONTROL II 102.8542 9.798 48

Socio-cconomic status EXPERIMENTAL I 68.3333 24.196 48 0.35 NS
CONTROL I 69.9583 20.682 48
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As per Table 5.5, Experimental group I and Control group II pupils (two groups
which received Pre-test) does not significantly differ in their scores of Pre-test, Verbal
Intelligence Total (and it's component-wise scores namely Verbal Analogy, Verbal
Classification, Numerical Reasoning, Verbal Reasoning and Comprehension), Learning
Strategy Total (and it's component-wise scores namely Metacognitive Strategy,
Cognitive Strategy and Socio-affective Strategy) and Socio-Economic Status. But they
differ in Non-verbal Intelligencé scores. So it can be concluded that, the groups which

received Pre-test, Experimental group I and Control group II are equivalent with regard

to the relevant variables as explained earlier.

5.2. MAJOR ANALYSIS

In the present Experimental study, two statistical techniques were employed
majorly for analysis of data and testing the hypotheses. They are, the Mean Difference
Analysis and Analysis of Covariance. Each of these techniques was used for
complying with the objectives set for the Experiment. Mean Difference Analysis was
employed to know whether the two Experimental groups and two Control groups differ
in Pre-test score, Achievement, Gain score and Retention or not, without controlling
the Control Variables. Analysis of Covariance was used to examine whether the two

Experimental groups and two Control groups differ in Achievement and Retention or

not, after controlling the Control variables or Covariates.

As the Experimental design used was Solomon Four-Group Design, the
difference between Experimental group and Control group as well as the difference
between the groups received Pre-test and the groups which has not received Pre-test can
be investigated. Only two groups, Experimental group I and Control group II has
received Pre-test and therefore Pre-test comparison and Gain score comparison can be

done only for these groups.
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5.2.1. MEAN DIFFERENCE ANALYSIS

Difference in Pre-test score, Achievement, Gain score and Retention, if any,
between the two Experimental and two Control groups was investigated before
controlling the Covariates using the Mean Difference Analysis. This technique was
used to compare the Experimental and Control groups with regard to Pre-test score,
Achievement (Objective-wise and Total score), Gain score and Retention (Objective-
wise and Total score) without controlling the effects of the Covariates. All
comparisons were done in between the Experimental and Control groups as well as in

between the two Experimental groups and two Control groups to facilitate testing the
appropriate hypotheses.

5.2.1.1. COMPARISON OF PRE-TEST SCORES BEFORE CONTROL

Hypothesis :There will be no significant difference in the mean

Pre-test scores of Experimental group 1 and Control group II,
Boys and Girls.

Comparisons of Pre-test scores made in between the two Pre-test received
groups (Experimental group I and control group II) are discussed in this section. Group

comparison as well as sex-wise comparison was made in between the two groups.

S.2.1.1a. Comparison of Mean Pre-test Scores Between the Experimental

Group I and Control Group II

To study whether the Experimental group I and control group II differ

significantly in terms of mean Pre-test score, test of significance of difference between

means was utilised.

The means and standard deviations of the Pre-test scores were subjected to the

Mean Difference Analysis. Data and results of the t-test are presented in Table 5.6.
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TABLE 5.6
Data and Results of the t-test for the Mean

Pre-test Scores between the Experimental Group I and Control Group 11

Group .
Experimental Group I Control Group I1 Level of
t-value <
Varia Significance
aria M, SD, N, M, SD, N,
Pre-test | 16042 | 4247} 48 | 16167 | 5365 | 48 | 0.13 NS
Total

Table 5.6 shows that the obtained t-value for Pretest score is not significant. The

result indicates that Experimental group I and control group II does not differ in their

mean Pre-test score. This indicate that the pre-experimental status of the subjects in the

Experimental group I and Control group II is found to be the same.

S5.2.1.1b. Comparison of Mean Pre-test Scores Between the Experimental

Group I Boys and Control Group II Boys

To study whether the Experimental group I Boys and control group II Boys

differ significantly in terms of mean Pre-test score, test of significance of difference

between means was utilised.

The means and standard deviations of the Pre-test scores were subjected to the

Mean Difference Analysis. Data and result of the t-test are presented in Table 5.7.

TABLE 5.7

Data and Results of the t-test for
the Mean Pre-test Scores between the
Experimental Group I Boys and Control Group II Boys

Group | Experimental Group Control Group Level of
' I Boys II Boys | signific
value
Variable My | SDy | No | M SD; | N ance
Pre-test | 15667 |3.877| 21 | 14304 [ 4626 | 23 | 106 | Ns
Total
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Table 5.7 shows that the obtained t-value is not significant. The result indicates

that Experimental group I Boys and Control group II Boys does not differ in their mean

Pre-test Score. Their performance in the Pre-test is the same.

The individual performance of the Experimentalﬂgroup I Boys and Control group

II Boys on Pre-test was graphically examined and presented in Figure 5-1.
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FIGURE 5-1 Comparison of the Individual Pre-test Scores of the Experimental Group I Boys and Control Group II Boys
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A visual examination of the graphical representation of individual pre-test scores
between the Experimental group I Boys and Control group II Boys points that the
individual performance of the Boys of these two groups is similar to a certain extend.
Statistically significant difference was not observed through the Mean Difference

Analysis. The graphical observation confirms the results of Mean Difference

Analysis.

5.2.1.1c. Comparison of Mean Pre-test Scores Between the Experimental

Group I Girls and Control Group II Girls

To study whether the Experimental group I Girls and Control group II Girls
differ significantly in terms of mean Pre-test score, test of significance of difference

between means was utilised.
The means and standard deviations of the Pre-test scores were subjected to the
Mean Difference Analysis. Data and results of the t-test are presented in Table 5.8.

TABLE 5.8

Data and Results of the t-test
for the Mean Pre-test Scores between the
Experimental Group I Girls and Control Group II Girls

Group Expenm:;ni:‘?: Group 1 Control Group II Girls " Level of

value Signific

Variable My | SDi [Ny | My | SDy | Ny ance

Pre-test 16.33 | 4.566 | 27 | 17.880 | 5.510 25 1.10 NS
Total

Table 5.8 shows that the obtained t-value is not significant. The result indicates
that Experimental group I Girls and Control Group Il Girls does not differ in their mean

Pre-test score.

The individual performance of the Experimental group I Girls and Control group

II Girls on Pre-test was graphically examined and presented in Figure 5-2.
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FIGURE 5-2 Comparison of the Individual Pre-test Scores of the Experimental Group I Girls and Control Group II Girls
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A visual examination of the graphical representation of individual
Pre-test scores between the Experimental group I Girls and Control group II girls points
that the individual performance of the girls of these two groups is similar. Statistically
significant difference was not observed through the Mean Difference Analysis. The

graphical observation confirms the results of Mean Difference Analysis.

Hypothesis Testing : It was found that significant

difference does not exist in the mean Pre-test scores
between the Experimental group land Control group II.
Experimental group I Boys and Girls does not significantly
differ from Control group II Boys and Girls. Therefore the
first hypothesis is accepted. |

5.2.1.2. COMPARISON OF ACHIEVEMENT SCORES BEFORE CONTROL

Hypothesis : There will be no significant difference in the
mean Post-test scores (Objective-wise and Total) of the

Experimental and Control groups, Boys and Girls.

Difference in Achievement (Objective-wise and Total score) was investigated
between the two Experimental groups and Control groups to test this hypothesis.
Comparison was made in between each Experimental and each Control group, between
Experimental group total and Control group total and also in between the Boys and
Girls of Experimental group total and control group total. In all these comparisons, the

Control variables were not considered.
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5.2.1.2a. Comparison of Mean Achievement Scores (Objective-wise and

Total) Between the Experimental Group I and Control Group I

To study whether the Experimental group I and Control group I differ
significantly in terms of mean Achievement scores (Objective-wise and Total), test of

significance of difference between mean was utilised.

The means and standard deviations of the Achievement scores (Objective-wise

and Total) were subjected to the Mean Difference Analysis. Data and results of the t-

test are presented in Table 5.9.

TABLE 5.9

Data and Results of the t-test
for the Mean Achievement (Objective-wise and Total)
Scores between the Experimental Group I and Control Group I

Group Experimental Group [ Control Group | t-value | Level
| variable M SDy | N M, SD; N Si;Li-
ficance
Knowledge 8.686 2.983 48 7.435 2.029 46 2.39 0.05
Comprehension 9.833 3.509 48 6.348 2.806 46 5.33 0.01
Application 3.563 1.737 48 1.609 1.164 46 6.43 0.01
Analysis 2.438 1.253 48 1.957 1.154 46 1.94 NS
Synthesis 0.375 0.489 48 0.196 0.401 46 1.95 NS
Evaluation 1.292 1.010 48 0.565 0.834 46 3.81 0.01
?crailevement 26.188 | 8.700 48 18.196 | 4.764 46 5.55 0.01
o

Table 5.9 shows that the obtained t-values for Achievement Total and Objective-
wise scores in Comprehension, Application, and Evaluation are significant at 0.01 level
and for the objective Knowledge, the t-value is found significant at 0.05 level. For

objective wise achievement in Analysis and Synthesis, t-value is found to be not

significant.
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The results indicate that the mean Achievement scores of the Experimental
group I and Control group I (Objective-wise and Total scores except Analysis and
Synthesis) are significantly different. Higher mean Achievement score associated with

the Experimental group shows its advantage over the control group.

5.2.1.2b. Comparison of Mean Achievement Scores (Objective-wise and

Total) Between the Experimental Group I and Control Group II

To study whether the Experimental group I and Control group II differ
significantly in terms of mean Achievement scores (Objective-wise and Total) after the

experiment, test of significance of difference between means was used.

The means and standard deviations of the Achievement scores (Objective-wise
and Total) were subjected to the Mean Difference Analysis. Data and results of the t-
test are presented in Table 5.10.
TABLE 5.10
Data and Results of the t-test

for the Mean Achievement (Objective-wise and Total)
Scores between the Experimental Group I and Control Group II

Group Experimental Group | Control Group | | Level
t-value .°f
Variable M, SDy N M. SD; N2 Signi-
’ ficance

Knowledge 8.688 2.983 48 6.979 2914 48 2.84 0.01
Comprehension 9.833 3.509 48 6.813 3.057 48 4,50 0.01
Application 3.563 1.737 48 2.354 1.360 48 3.79 0.01
Analysis 2.438 1.253 48 1.667 1.191 48 3.09 0.01
Synthesis 0.375 0.489 48 0.375 0.489 48 0.00 NS
Evaluation 1.292 1.010 48 0.771 0.857 48 2.73 0.01
Achievement 26.188 | 8.700 48 18.958 | 6.766 48 4.54 0.01
Total

Table 5.10 shows that the obtained t-values for Achievement-Total and
Objective-wise scores in Knowledge, Comprehension, Application, Analysis and
Evaluation are significant at 0.01 level and for the objective Synthesis, the t-value is

found to be not significant.
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The results indicate that the mean Achievement Scores of the Experimental
group | and Control group II (Objective-wise and Total scores except Synthesis) are
significantly different. = Higher mean Achievement scores associated with the

Experimental group shows its advantage over the control group.

5.2.1.2c. Comparison of Mean Achievement Scores (Objective-wise and

Total) Between the Experimental Group II and Control Group I

To study whether the Experimental group II and Control group 1 differ
significantly in terms of mean Achievement scores (Objective-wise and Total), test of

significance of difference between means was used.

The means and standard deviations of the Achievement scores (Objective-wise

and Total) were subjected to the mean difference analysis. Data and results of the t-test
are presented in Table 5.11.

TABLE 5.11

Data and Results of the t-test
for the Mean Achievement (Objective-wise and Total)
Scores between the Experimental Group II and Control Group I

Group Experimental Group li Control Group | Le\;eIA
o
Variable M SDx Ny M SD: N2 e SIagn':;I:i ‘
Knowledge 8.698 3.141 53 7.435 2.029 46 2.41 0.05
Comprehension 7.547 311 53 6.348 2.806 46 2.02 0.05
Application 2.226 1.602 53 1.609 1.164 46 2.30 0.05
Analysis 2113 1.281 53 1.957 1.54 46 0.64 NS
Synthesis 0.396 0.494 53 0.196 0.401 46 2.23 0.05
Evaluation 1.019 0.951 53 0.565 0.834 46 2.53 0.05
?c:\ai:evement 22.057 7.260 53 18.196 | 4.764 46 3.17 0.01
o
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Table 5.11 shows that the obtained t-values for Achievement-Total is significant
at 0.01 level and Objective-wise achievement in Knowledge, Comprehension,
Application, Synthesis and Evaluation are significant at 0.05 level. Objective wise

achievement in Analysis is found to be not significant.

The results indicate that the mean Achievement scores of the Experimental
group II and Control group I (Objective-wise and Total scores except Analysis) are
significantly different. =~ Higher mean Achievement scores associated with the
Experimental group show its advantage over the Control group after the experiment

without controlling the relevant extraneous variables.

5.2.1.2d. Comparison of Mean Achievement Scores (Objective-wise and

Total) Between the Experimental Group II and Control Group II

To study whether the Experimental group II and Control group II differ
significantly in terms of mean Achievement scores (Objective-wise and Total), test of

significance of difference between means was used.

The means and standard deviations of the Achievement scores (Objective-wise
and Total) were subjected to the Mean Difference Analysis. Data and results of the t-
test are presented in Table 5.12.
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TABLE 5.12

Data and Results of the t-test
for the Mean Achievement (Objective-wise and Total)
Scores between the Experimental Group II and Control Group II

Group Experimental Group | | Control Group | | Level

t-value of .

Variable M1 SDe | M Mz | SD: N2 oot
Knowledge 8698 | 3141 | 53 | eo7ro | 2014 | 48 285 | 001
Comprehension | 7547 | 3111 | 53 | 6813 | 3057 | 48 120 | Ns
Application 2226 | 1502 | 53 | 2354 | 1360 | 48 045 | Ns
Analysis 2113 | 1281 | 53 | 1667 | 1101 | 48 182 | Ns
Synthesis 039 | 0494 | 53 | 0375 | o489 | 48 022 | Ns
Evaluation 1019 | 0951 | 53 | 0771 | o857 | 48 138 | Ns
Anievement 22057 | 7260 | 53 | 18958 | 6766 | 48 222 | 005

Table 5.12 shows that the obtained t-value for Achievement total is significant at
0.05 level and Objective-wise achievement in Knowledge is significant at 0.01 level.
Other Objective-wise achievement in Comprehension, Application, Analysis, Synthesis

and Evaluation are found to be not significant.

The results indicate that the mean Achievement scores of the Experimental
group II and Control group II (Objective-wise achievement in Knowledge and Total)
are significantly different. Higher mean Achievement scores associated with the

Experimental group show its advantage over the control group.

S.2.1.2e. Comparison of Mean Achievement Scores (Objective-wise and Total)

Between the Experimental Group Boys and Control Group Boys

To study whether the Experimental group Boys and Control group Boys differ
significantly in terms of mean Achievement scores (Objective-wise and Total), test of

significance of difference between means was used.

The means and standard deviations of the Achievement scores (Objective-wise
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and Total) were subjected to the Mean Difference Analysis. Data and results of the t-
test are presented in Table 5.13.

TABLE 5.13

Data and Results of the t-test
for the Mean Achievement (Objective-wise and Total)
Scores between the Experimental Group Boys and Control Group Boys

Group | Experimental Group Boys Control Group Boys Level
of
Variable Mo SB| M Ma | SD: w | Pance
Knowledge 8.2727 | 3.124 55 6.4884 | 2.604 43 3.08 0.01
Comprehension 7.9818 3.274 55 48605 1.794 43 6.01 0.01
Application 26182 | 1.581 55 1.7442 | 0.978 43 3.36 0.01
Analysis 2.0182 1.130 55 1.2326 0.996 43 3.65 0.01
Synthesis 0.3273 | 0474 55 0.3488 | 0.482 43 0.22 NS
Evaluation 1.0727 | 0.959 55 0.5349 | 0.735 43 3.14 0.01
?crailevement 222727 | 7.319 55 15.3023 | 4.285 43 5.89 0.01
o

Table 5.13 shows that the obtained t-values for Achievement Total and
Objective-wise scores in Knowledge, Comprehension, Application, Analysis and
Evaluation are significant at 0.01 level. Objective-wise achievement in Synthesis is

" found to be not significantly different.

Results indicate that the mean Achievement scores of the Experimental group
Boys and Control group Boys (Objective-wise and Total scores except Synthesis) are
significantly different. Higher mean Achievement scores associated with the
Experimental Group Boys show their advantage of experimental treatment over the

Control Group Boys.

The individual performance of the Boys in the Experimental and Control group

on Achievement scores (Total) was graphically examined and presented in Figure 5-3.



Analysis193

# = e ——rr—

- ' s = Ex_p_erimental Boys
—&— Control Boys

X axis 1 cm = 1 score
Y axis 1.5 cms = 1 frequency

0 - : = 7 L L 1 . - ! : " . : 2 : .
9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 28.00 30.00 31.00 32.00 34.00 36.00

Score

RN At & R0 (R R < < EELR

FIGURE 5-3 Comparison of the Individual Achievement Scores (Total) of the Experimental Group Boys and Control Group Boys
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A visual examination of the graphical representation of individual Achievement
scores between the Boys of Experimental and Control group points that the
performance of Boys in the two groups are dissimilar. Statisﬁcally significant
difference was observed through the Mean Difference Analysis also. Performance of
Experimental Boys is better than that of Control Boys due to the effect of treatment.

Thus graphical observation confirms the result of Mean Difference Analysis.

5.2.1.2f. Comparison of Mean Achievement Scores (Objective-wise and Total)

Between the Experimental Group Girls and Control Group Girls

To study whether the Experimental group Girls and Control group Girls differ
significantly in terms of mean Achievement scores (Objective-wise and Total), test of

significance of difference between means was used.

The means and standard deviations of the Achievement scores (Objective-wise

and Total) were subjected to the Mean Difference Analysis. Data and results of the t-
test are presented in Table 5.14.

TABLE 5.14

Data and Results of the t-test
for the Mean Achievement (Objective-wise and Total)
Scores between the Experimental Group Girls and Control Group Girls

Group | Experimental Group Girls Control Group Girls Level
of
m | s | W M, | SD N R onl.
Variable ‘ Icance
Knowledge 9.1957 2.918 46 7.8039 2.298 51 2.59 0.01
Comprehension | 9.4130 | 3.600 46 8.0392 | 2.925 51 2.05 0.05
Application 3.1522 | 1.897 46 2.1961 | -1.523 51 2.72 0.01
Analysis 2.5652 1.377 46 2.2941 1.101 51 1.06 NS
Synthesis 0.4565 0.504 46 0.2353 | 0.428 51 2.32 0.05
Evaluation 1.2391 1.015 46 0.7843 | 0.923 51 2.30 0.05
?c:\ailevement 26.1087 | 8.777 46 21.3529 | 5.589 51 3.14 0.01
o
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Table 5.14 shows that the obtained t-values for Achievement Total and
Objective-wise achievement in Knowledge and Application are significant at 0.01 level
and the t-values for Objective-wise achievement in Comprehension, Synthesis and

Evaluation are significant at 0.05 level. Objective-wise achievement in Analysis is

found to be not significant.

Results indicate that the mean Achievement scores of the Experimental group
Girls and Control group Girls (Objective-wise and Total scores except Analysis) are
significantly different. = Higher mean Achievement scores associated with the

Experimental group Girls show their superiority over the Control group Girls due to

experimental treatment.

The individual performance of the Girls in the Experimental and Control group

on Achievement scores (Total) was graphically examined and presented in Figure 5-4.
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FIGURE 5-4 Comparison of the Individual Achievement Scores (Total) of the Experimental Group Girls and Control Group Girls
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Visual examination of the graphical representation of individual Achievement
scores between the Girls of Experimental and Control Group points that the
performance of Girls in the two groups are dissimilar. Statistically significant
difference was observed through the Mean Difference Analysis also. Performance of

Experimental Girls is better than that of Control Girls. Thus graphical observation

confirms the result of Mean Difference Analysis.

5.2.1.2g. Comparison of Mean Achievement Scores (Objective-wise and Total)

Between the Experimental Group Total and Control Group Total

To study whether the Experimental group Total and Control group Total differ
significantly in terms of mean Achievement scores (Objective-wise and Total), test of

significance of difference between means was used.

The means and standard deviations of the Achievement scores (Objective-wise

and Total) were subjected to the Mean Difference Analysis. Data and results of the t-

test are presented in Table 5.15.

TABLE 5.15

Data and Results of the t-test
for the Mean Achievement (Objective-wise and Total)
Scores between the Experimental Group Total and Control Group Total

Group | Experimental Group Total Control Group Total Level
M, SD; Ny M; SD, N2 = ,-Sigt‘i'
Variabie icance
Knowledge 8.6931 3.052 101 7.2021 2.517 94 3.73 0.01
Comprehension | 8.6337 3.483 101 6.5851 2.931 94 445 0.01
Application 2.8614 1.744 101 1.9894 1.316 94 3.96 0.01
Analysis 2.2673 1.272 101 1.8085 1.176 94 2.62 0.01
Synthesis 0.3861 0.489 101 0.2872 0.455 94 1.46 NS
Evaluation 1.1485 0.984 101 0.6702 0.847 94 3.64 0.01
¢c:|ai:avement 24,0198 | 8.202 101 18.5851 | 5.854 94 5.35 0.01
o
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Table 5.15 shows that the obtained t-values for the comparison of Achievement
Total and Objective wise Achievement in Knowledge, Comprehension, Application,

Analysis and Evaluation are significant at 0.01 level except Synthesis.

Results indicate that the mean Achievement Scores of the Experimental group
Total and Control group Total (Objective-wise and Total scores except Synthesis) are
significantly different. = Higher mean Achievement scores associated with the

Experimental Group show their superiority over the Control Group due to the overall

effect of treatment.

Hypothesis testing: Significant difference was noted in the
mean Achievement scores between the Experimental groups
and Control groups. Advantage was noted for
 Experimental group to which high mean Achievement score
was associated. Experimental group Boys and Girls were
found to be superior over Control group Boys and Girls.

Thus the second hypothesis is rejected.

5.2.1.3. COMPARISON OF GAIN SCORES

Hypothesis : There will be no significant difference in the
mean Gain scores of the Experimental group I and Control

group II, Boys and Girls.

Gain scores of the Pre-test received groups (Experimental Group I and Control
Group II) were compared and discussed in this section. Gain scores were compared in

between the groups as well as in between the Boys and Girls of the two groups.

5.2.1.3a. Comparison of Mean Gain Scores Between the Experimental Group I

and Control Group II

To study whether the Experimental group I and Control group II differ
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significantly in terms of Gain scores, test of significance of difference between means

was used.

The means and standard deviations of the Gain scores were subjected to the

Mean Difference Analysis. Data and results of the t-test are presented in Table 5.16.

TABLE 5.16

Data and Results of the t-test
for the Mean Gain Scores between the
Experimental Group I and Control Group II

Group | Experimental Group I Control Group II Level
. t- of
M SD N M SD N value | Signi-
Variable ' ' ! 2 2 2 ficance

Gain Score | 10.125 | 7.174 48 2.792 | 5.720 48 5.54 0.01

Table 5.16 shows that the obtained t-value for Gain score is found to be

significant at 0.01 level.

The result indicate that the mean Gain score of the Experimental group I and
Control group II is significantly different. Higher mean Gain score associated with
Experimental group show its advantage over the Control group and highlighted the

effect of treatment (Peer Tutoring procedure) before controlling the appropriate factors.

5.2.1.3b. Comparison of Mean Gain Scores Between Experimental Group I Boys
and Control Group II Boys

To study whether there exists significant difference in the mean Gain scores of

Experimental group I Boys and Control group II Boys, test of significance of difference

between means was used.

‘The means and standard deviations of the Gain scores were subjected to the

Mean Difference Analysis. Data and results of the t-test are given in Table 5.17.
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TABLE 5.17

Data and Results of the t-test
for the Mean Gain Scores between the

Experimental Group I Boys and Control Group II Boys

Group | Experimental Group I Control Group II Boys Level
Boys t- of
value | Signi-
Variable M; | SDy Ny M SD; Nz ficance
Gain Score | 9.7143 | 6.776 21 0.6957 | 5.514 23 4.81 0.01

Table 5.17 shows that the obtained t-value for Gain score is found to be

significant at 0.01 level. Result indicates that the mean Gain scores of the Experimental

group I Boys and Control group II Boys are significantly different. Higher mean Gain

score associated with the Experimental Group Boys show their superiority over the

Control group Boys after experiment without controlling the relevant variables.

The individual performance of the Boys in Experimental and Control groups on

Gain score was graphically examined and presented in Figure 5-5.
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A Visual examination of the graphical representation of individual Gain scores
between the Boys of Experimental group I and Control group II indicates that the
performance of these two groups are dissimilar. Mean Difference Analysis also
indicated statistically significant difference. Performance of Experimental Boys is
higher than that of Control Boys. So graphical observation confirms the result of Mean
Difference Analysis.

5.2.1.3c. Comparison of Mean Gain Scores Between Experimental Group I Girls
and Control Group II Girls

To study whether there exists significant difference in mean Gain scores of
Experiment group I Girls and Control group II Girls, test of significance of difference
between means was used.

The means and standard deviations of the Gain scores were subjected to Mean
Difference Analysis. Data and results of the t-test are given in Table 5.18.

TABLE 5.18
Data and Results of the t-test

for the Mean Gain Scores between the
Experimental Group I Girls and Control Group II Girls

Group | Experimental Group Control Group Level
I Girls II Girls t- of
value | Signi-
Variable M SD; | Ny M; SD; N; ficance
Gain 10.4444 | 7.582 | 27 |4.7200] 5.303 25 3.17 0.01
Score

Table 5.18 shows that the obtained t-value for Gain score is found to be
significant at 0.01 level. Result indicates that the mean Gain scores of the Experimental
group I Girls and Control group II Girls are significantly different. Higher mean Gain

score associated with the Experimental group Girls show their superiority over the

Control group Girls.

The individual performance of the Girls in Experimental and Control groups on

Gain score was graphically examined and presented in Figure 5-6.
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A Visual examination of the graphiéal representation of individual Gain scores
between the Girls of Experimental group I and Control group II points that the
performance of these two groups are dissimilar. Mean Difference Analysis also
indicated statistically significant difference. Performance of Experimental Girls is

higher than that of Control Girls. Thus graphical observation confirms the result of

Mean Difference Analysis.

Hypothesis Testing : Experimental group I and Control
group II differ significantly in their mean Gains scores.
Experimental group I which had high mean Gain scores
‘was found to be superior to Control group II. Experimental
group I Boys and Girls show advantage over Control group
II Boys and Girls. So the third hypothesis is rejected.

5.2.1.4. COMPARISON OF RETENTION SCORES BEFORE CONTROL

Hypothesis : There will be no significant difference in the
mean Retention scores (Objective - wise and Total) of the

Experimental and Control groups, Boys and Girls.

To study the difference in Retention between the groups, the Retention scores
(Objective-wise and Total) were compared in between the two Experimental and two
Control groups. Comparison was made in between each Experimental and each
Control group as well as in between the Total Experimental group and Total Control

group. Sex-wise comparison was also made in between the groups.

S.2.1.4a. Comparison of Mean Retention Scores (Objective-wise and Total)

Between the Experimental Group I and Control Group I

To study whether the Experimental group I and Control group I differ
significantly in terms of mean Retention scores (Objective-wise and Total) test of

significance of difference between means was used.
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The means and standard deviations of the Retention scores (Objective-wise and
Total) were subjected to the Mean Difference Analysis. Data and results of the t-test
are presented in Table 5.19.

TABLE 5.19

Data and Results of the t—tes-t
for the Retention (Objective-wise and Total)
Scores between the Experimental Group I and Control Group I

Group Experimental Group | Control Group | Le\;el
o

Variable M, <D, N, M, SD, " t-value ﬁsgag:;
Knowledge 6.521 3.458 48 7.674 2.109 46 1.96 0.05
Comprehension | 7.417 3.086 48 8.609 3.015 46 1.89 NS
Application 2.333 1.576 48 1.891 1.120 46 1.57 NS
Analysis - 1.792 1.202 48 2.196 1.204 46 1.63 NS
Synthesis 0.396 0.494 48 0.413 0.498 46 0.17 NS
Evaluation 0.917 0.895 48 0.913 0.915 46 0.02 NS
Retention Total 19.375 7.362 48 21.696 5.378 46 1.75 NS

Table 5.19 shows that the obtained t-values for the Objective-wise Retention in,
Knowledge is only significant (at 0.05 level). Total as well as Objective-wise Retention

in Comprehension, Application, Analysis, Synthesis and Evaluation are not significant.

Results indicate that the mean Retention scores of the Experimental group I and

Control group I (Objective-wise and Total except Knowledge) does not differ

significantly.

5.2.1.4b. Comparison of Mean Retention Scores (Objective-wise and Total)

Between Experimental Group I and Control Group II

To study whether the Experimental group I and Control group II differ
significantly in terms of Retention in Biology (Objective-wise and Total), test of

significance of difference between means was used.
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The means and standard deviations of the Retention scores (Objective-wise and

Total) were subjected to the Mean Difference Analysis. Data and results of the t-test
are presented in Table 5.20.

TABLE 5.20

Data and Results of the t-test
for the Mean Retention (Objective-wise and Total)
Scores between the Experimental Group I and Control Group II

Group Experimental Group ! Control Group Il Level

Variabl t-value of
M4 SD; N1 M. SD; N2 rls‘:‘;!:é;

Knowledge 6.521 3.458 48 8.167 3.048 48 247 0.05
Comprehension 7.417 3.086 48 7.979 3.884 48 0.79 NS
Application 2.333 1.576 48 2.188 1.454 48 0.47 NS
Analysis 1.792 1.202 48 1.958 0.988 48 0.74 NS
Synthesis 0.396 0.494 48 0.250 0.438 48 1.63 NS
Evaluation 0.917 0.895 48 0.917 0.821 48 0.00 NS
Retention Total 19.375 7.362 48 21.500 | 7.729 48 1.38 NS

Table 5.20 shows that the obtained t-value is significant only for Retention in
Knowledge (at 0.05 level). Retention Total and Objective-wise Retention in

Comprehension, Application, Analysis, Synthesis and Evaluation are not significant.

Results indicate that the mean Retention scores of the Experimental group I and
Control group II (Objective-wise and Total except Knowledge) are not significantly

different.

5.2.1.4c. Comparison of Mean Retention Scores (Objective-wise and Total)

Between Experimental Group II and Control Group I

To study whether the Experimental group II and Control group I differ
significantly in terms of Retention Scores (Objective-wise and Total), test of

significance of difference between means was used.
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The means and standard deviations of the Retention scores (Objective-wise and

Total) were subjected to the Mean Difference Analysis. Data and results of the t-test
are presented in Table 5.21.

TABLE 5.21

Data and Results of the t-test
for the Mean Retention (Objective-wise and Total)
Scores between the Experimental Group II and Control Group I

Group Experimental Group [l Control Group | Lt:;;el

Variable M, SD; N, M, SD, N tvalie | signi.
ficance

Knowledge 7.811 3.403 53 7.674 2.109 46 0.24 NS
Comprehension 7.227 2.853 53 8.609 3.015 46 2.33 0.05
Application 2.019 1.232 53 1.891 1.120 46 0.54 NS
Analysis 1.604 1.044 53 2.196 1.204 46 2.59 0.01
Synthesis 0.339 0.478 53 0.413 0.498 46 0.75 NS
Evaluation 0.755 0.939 53 0.913 0.915 46 0.85 NS
Retention Total | 19.755 | 6.858 53 21696 | 5.378 46 1.58 NS

Table 5.21 shows that the obtained t-values are significant at 0.01 level for the
Objective-wise retention in Analysis and at 0.05 level for Comprehension. Retention

Total and other Objective-wise scores in Knowledge, Application, Synthesis and

Evaluation are found to be not significant.

Results indicate that the mean Retention scores of the Experimental group II and

Control group I (Objective-wise and Total except Comprehension and Analysis) are not

significantly different.

5.2.1.4d. Comparison of Mean Retention Scores (Objective-wise and Total)

Between Experimental Group II and Control Group II

To study whether the Experimental group II and Control group II differ
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significantly in terms of mean Retention scores (Objective-wise and Total), test of

significance of difference between means was used.

The means and standard deviations of the Retention scores (Objective-wise and
Total) were subjected to the Mean Difference Analysis. Data and results of the t-test
are presented in Table 5.22.

TABLE 5.22

Data and Results of the t-test
for the Retention (Objective-wise and Total)
Scores between the Experimental Group II and Control Group II

Group Experimental Group Il Controt Group It Lt:;;el

Variable M soi | N M; SD; N, wele | signi

ficance
Knowledge 7.811 3.403 53 8.167 3.048 48 0.55 NS
Comprehension 7.226 2.583 53 7.979 3.884 48 1.10 NS
Application 2.019 1.232 53 2.188 1.454 48 0.63 NS
Analysis 1.604 1.044 53 1.958 0.988 48 1.75 NS
Synthesis 0.339 0.478 53 0.250 0.438 48 0.98 NS
Evaluation 0.755 0.939 53 0.917 0.821 48 0.92 NS
Retention Total 19.755 | 6.858 53 21500 { 7.729 48 1.20 NS

Table 5.22 shows that the obtained t-values are not significant for the Total as

well as Objective-wise Retention in Knowledge,  Comprehension, Application,

Analysis, Synthesis and Evaluation.

Results indicate that the mean Retention scores of the Experimental group II and

Control group II (Objective-wise and Total) are not significantly different.

5.2.1.4e. Comparison of Mean Retention Scores (Objective-wise and Total)

Between Experimental Group Boys and Control Group Boys

To study whether the Experimental group Boys and Control group Boys differ
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significantly in terms of mean Retention Scores (Objective-wise and Total), test of

significance of difference between means was used.

The means and standard deviations of the Retention scores (Objective-wise and

Total) were subjected to the Mean Difference Analysis. Data and results of the t-test
are presented in Table 5.23.

TABLE 5.23

Data and Results of the t-test for
the Mean Retention (Objective-wise and Total) Scores
between the Experimental Group Boys and Control Group Boys

Group | Experimental Group Boys Control Group Boys . Levfel
- o

Variable M, SD, N, M, SD, N, value r;?:;ig:‘i:-e
Knowledge 6.8727 | 3.491 55 7.5349 | 2.737 43 1.05 NS
Comprehension | 6.8364 | 2.892 55 7.2326 | 3.138 43 0.64 NS
Application 1.8545 | 1.129 55 1.8372 | 1.214 43 0.07 NS
Analysis 1.4182 | 0.875 55 20698 | 1.183 43 3.02 0.01
Synthesis 0.3273 | 0.474 55 0.2093 | 0.412 43 1.32 NS
Evaluation 0.7091 | 0.936 55 0.8837 | 0.762 43 1.02 NS
Retention Total | 18.0364 | 6.365 55 19.8140 | 5.783 43 1.44 NS

Table 5.23 shows that the obtained t-values for the Objective-wise Retention in
Analysis is significant at 0.01 level. The Retention Total as well as Objective wise
Retention in Comprehension, Application, Synthesis and Evaluation have non

significant t-values.

Results indicate that the mean Retention scores of the Experimental group Boys

and Control group Boys (Objective-wise and Total except Analysis) does not differ
significantly.

The individual performance of the Boys in the Experimental and Control groups

on Retention scores was graphically examined and presented in Figure 35-7.
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A visual examination of the graphical representation of individual Retention
scores between the Boys of Experimental and Control groups indicate that the
individual performance of the boys of these two groups are similar. Statistically
significant difference was not observed through the Mean Difference Analysis. So, the

graphical representation confirms the result of Mean Difference Analysis.

5.2.1.4f Comparison of Mean Retention Scores (Objective-wise and Total)

Between the Experimental Group Girls and Control Group Girls

To study whether the Experimental group Girls and Control group Girls differ
significantly in terms of mean Retention Scores (Objective-wise and Total), test of

significance of difference between means was used.

The mean and standard deviations of the Retention scores (Objective-wise and

Total) were subjected to the mean Difference Analysis. Data and results of the t-test

are given in Table 5.24.

TABLE 5.24

Data and Results of the t-test for
the Mean Retention (Objective-wise and Total) Scores
between the Experimental Group Girls and Control Group Girls

Group | Experimental Group Girls Control Group Girls Le\;el
o

Variable M, | spy | N M. | s, N | et
Knowledge 7.5870 | 3.449 46 8.2549 | 2.513 51 1.08 NS
Comprehension | 7.8913 | 2.953 46 9.1765 | 3.537 51 1.95 NS
Application 2.5435 1.615 46 22157 1.361 51 1.07 NS
Analysis 2.0217 1.291 46 2.0784 1.036 51 0.24 NS
Synthesis 0.4130 0.498 46 0.4314 0.500 51 0.18 NS
Evaluation 0.9783 0.882 46 0.9412 0.947 51 0.20 NS
Retention Total | 21.4130 | 7.488 46 23.0980 { 7.006 51 1.14 NS
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Table 5.24 shows that the obtained t-values for Retention Total and Objective-
wise Retention are not significant. Results indicate that the mean Retention scores of

the Experimental group Girls and Control group Girls do not differ significantly.

The individual performance of the Girls in the Experimental and Control groups

on Retention scores was graphically examined and presented in Figure S5-8.
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A visual examination of the graphical representation of individual Retention
scores between the Girls of Experimental and Control groups points that the individual
performance of the Girls of these two groups are similar. Mean Difference Analysis
did not indicate statistically significant difference. So the graphical observation

confirms the result of Mean Difference Analysis.

5.2.1.4g. Comparison of Mean Retention Scores (Objective-wise and Total)
Between the Experimental Group Total and Control Group Total

To study whether the Experimental group Total and Control group Total differ
significantly in terms of mean Retention scores (Objective-wise and Total), test of

significance of difference between means was used.

The mean and standard deviations of the Retention scores (Objective-wise and

Total) were subjected to the mean Difference Analysis. Data and results of the t-test

are presented in Table 5.25.

TABLE 5.25

Data and Results of the t-test for
the Mean Retention (Objective-wise and Total) Scores
between the Experimental Group Total and Control Group Total

Group Experimental Group Total Control Group Total Le\;el

Variable M sD N M sD N tvalue Sig"i'
1 1 1 2 2 2 ficance

Knowledge 7.1980 | 3.473 101 7.9255 | 2.628 94 1.66 NS
Comprehension | 7.3168 2.953 101 8.2872 | 3.482 14 2.09 0.05
Application 2.1683 | 1.408 101 2.0462 1.303 94 0.65 NS
Analysis 1.6931 1.120 101 2.0745 1.100 94 2.40 0.05
Synthesis 0.3663 0.484 101 0.3298 0.473 94 0.53 NS
Evaluation 0.8317 0.917 101 0.9149 0.863 94 0.65 NS
Retention Total 19.5743 | 7.069 101 21.5957 | 6.648 94 2.06 0.05
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As per Table 5.25 the obtained t-values are significant at 0.05 level for Retention
Total and Objective-wise Retention in Comprehension and Analysis. But the t-values

are not found significant for Retention in Knowledge, Application, Synthesis and
Evaluation.

Results indicate that the mean Retention scores of the Experimental group Total

and Control group Total (Objective-wise and Total except Knowledge, Application,
Synthesis, and Evaluation) differ significantly.

Hypothesis Testing : It was found that significant difference
does not exist in the mean Retention scores between the
Experimental groups and Control groups. Experimental
group Boys and Girls does not significantly differ from
Control group Boys and Girls. Hence the fourth hypothesis

is accepted.

5.2.1.5. SUMMARY AND DISCUSSION OF MEAN DIFFERENCE ANALYSIS

Results of the Mean Difference Analysis conducted for the comparison of the
mean Pre-test scores, Achievement scores (Objective-wise and Total), Gain scores and
Retention scores (Objective-wise and Total) between the two Experimental and two

Control groups are summarised in Table 5.26, 5.27, 5.28 and 5.29.

TABLE 5.26

Summary of t-values for Pre-test Scores

Serial Level of
No. Groups Compared t-value Significance

L. Experimental Group I and Control 0.13 NS
Group II
Experimental Group I Boys and

2. Control Group II Boys 1.06 NS
Experimental Group I Girls and

3. Control Group II Girls 110 NS
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From Table 5.26 it is clear that all of the three t-values obtained are found to be
non-significant. So it can be concluded that Pre-test scores does not differentiate the

Experimental and Control groups which received Pre-test. The pre-experimental status

of the subjects in both the groups are same.

TABLE 5.27

Summary of t-values for Achievement (Total) Scores

S;;:fll Group Compared t-value Si;:ivfiez:;ce
1. Experimental Group I and Control Group I 5.55 0.01
2, Experimental Group I and Control Group II 4.54 0.01
3. Experimental Group II and Control Group I 3.17 0.01
4, Experimental Group II and Control Group II 2.22 0.05

Experimental Group Boys and Control
5. Group Boys 5.89 0.01

Experimental Group Girls and Control :
6. Group Girls | 3.14 0.01

7. Experimental Group Total and Control 535 0.01
Group Total

As per Table 5.27 out of the seven t-values for Achievement Total, seven are
significant (six at 0.01 level and one at 0.05 level). So it can be inferred that
Achievement in Biology differentiate the Experimental and Control groups. These
comparisons which show significant t-values reveal the advantage of the Experimental
groups over the Control groups as the high mean scores are seen to associate with the

Experimental groups due to the experimental treatment.

In sex-wise comparison, Experimental group Boys and Girls are superior to the

Control group Boys and Girls.
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TABLE 5.28

Summary of t-values for Gain Scores

Serial _ Level of
No. ‘Groups Compared t-value Significance
1. Experimental Group I and Control Group II 5.54 0.01
5. Experimental Group I Boys and Control 4.81 0.01
Group II Boys
3, Expenmen"cal Group I Girls and Control 3.17 0.01
Group II Girls

Table 5.28 makes it clear that all the three t-values obtained are significant at

0.01 level.

Results indicate that Gain scores differentiate the Experimental and

Control groups (Experimental group I and Control group II, which received Pre-test).

Comparison indicates the superiority of Experimental group as high mean Gain scores

are associated with Experimental group.

In sex -wise comparison, Experimental group I Boys and Girls were seen to

have advantage over Control group II Boys and Girls.

TABLE 5.29
Summary of t-values for Retention (Total) Scores
Serial Level of
No. Groups Compared t-value Significance

1. | Experimental Group I and Control Group I 1.75 NS

2. | Experimental Group I and Control Group II 1.38 NS

3. | Experimental Group II and Control Group I 1.58 NS

4 Experimental Group II and Control Group II 1.20 NS

5, Experimental Group Boys and Control 1.44 NS
Group Boys

6. Experimt.antal Group Girls and Control 1.14 NS
Group Girls

” Experimental Group Total and Control 206 0.05
Group Total
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It is clear from Table 5.29 that out of the seven t-values, only one is Signiﬁcant.
Thus it can be concluded that Retention in Biology does not differentiate the

Experimental and Control groups.

Graphical comparisons of the individual scores of the subjects in the two
Experimental and two Control groups on Pre-test scores, Achievement scores (Total),
Gain scores and Retention scores (Total) were done for a visual examination of the

performance. All the graphical representations confirmed the results of Mean

Difference Analysis.

Results of the Mean Difference Analysis on Pre-test scores, Achievement scores
(Objective-wise and Total), Gain scores and Retention scores (Objective-wise and
Total) reveals the fact that the Experimental groups and Control groups differ
significantly with regard to Acﬁievement and Gain, even without controlling the

Covariates in the Experiment. But the Experimental and Control groups does not

differ significantly in their Retention.
5.2.2. ANALYSIS OF COVARIANCE FOR ACHIEVEMENT AND RETENTION

To study whether the Experimental groups and Control groups differ
significantly or not with regard to the Achievement and Retention in Biology of
standard VIII pupils after controlling the effects of five (four in the case of Pre-test non-
received groups), Control variables, Covariance Analysis was utilised. ANCOVA was
used, because the subjects in the study were not assigned randomly to Experimental and
Control groups. ANCOVA permits the experimenter to statistically control for
differences on the Pre-test (and the relevant Control variables) so that Post-test

differences would not be due to initial differences prior to Experiment. -

Single factor ANCOVA with five Covariates (separately and in combination of
five at a time) was employed for Pre-test received groups (Experimental group I and
Control group II). Single factor ANCOVA with four covariates (separately and in

combination of four at a time) was employed for Pre-test non-received groups

(Experimental group II and Control group I).
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The results of Analysis of Covariance were further used to examine the relative
effectiveness of Peer Tutoring and Existing Method of Teaching on Achievement and
Retention in Biology after controlling the single and combined effects of the
covariates. The variables controlled were Pre-test score, Verbal Intelligence, Non-
verbal Intelligence, Learning Strategies and Socio-Economic Status. Then the

effectiveness of Peer Tutoring and Existing Method of Teaching on Achievement and

Retention in Biology was studied.

Separate Analysis of Covariance were utilised for Pre-test received groups and
Pre-test non received groups. For Achievement and Retention separate ANCOVA were
employed for both these groups. Thus Pre-test received group has 12 ANCOVA (six
ANCOVA when Achievement treated as Dependent Variable and six ANCOVA when
Retention treated as Dependent Variable), and Pre-test non received group has 10
ANCOVA (Five ANCOVA when Achievement treated as Dependent variable and five
ANCOVA when Retention treated as Dependent Variable).

Before proceeding to ANCOVA the investigator scrutinised the data used for
analysis, with a view to know whether the data are sufficient to satisfy the major
assumptions suggested by Winer (1971), Wildt and Ahtola (1978) and Ferguson (1976)
to carry out the ANCOVA procedure. The data were seen to satisfy the following

assumptions.

(1) The scores on the dependent variable are a linear combination of four
independent components: an overall mean, a treatment effect, a linear covariate

effect, and an error term.

(2) The error is normally and independently distributed with mean zero and

variance 0‘1;2.

(3)  The (weighted) sum overall groups of the treatment/group effect is zero.
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(4)  The coefficient of the covariate (slope of the regression line) is the same for each

treatment/group.

(5)  The covariate is a fixed mathematical variable measured without error, not a

stochastic variable.

All computations were done using the software, Statistical Package for Social
Sciences (SPSS - Hull & Nie, 2005).

Tests for Basic Assumptions

The basic assumptions of the ANCOVA, described earlier, were examined by

analysing the data collected. The results of the analysis are presented as follows:
a. Linear Relationship between the Dependent Variable and the Covariates

The nature of the relationship between the Dependent variables (Achievement
and Retention in Biology) and the Covariates (Pre-test, Verbal Intelligence, Non-Verbal
Intelligence, Learning Strategies and Socio-Economic Status) was studied using Scatter
Plots. A visual examination of the Scatter Plots revealed that the relationship between
the Dependent variables and the Covariates did not depart greatly from the line of

goodness of fit. Thus the assumptions of linear relationship between the Dependent

variables and the Covariates were satisfied.

Scatter Plots of the five covariates (four covariates for Pre-test non received

groups) against the Dependent variable (Achievement and Retention) are presented in

Figure 5-9 and Figure 5-10.
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b. Homogeneity of Variance

To satisfy the assumption of homogeneity of variance, separate analysis of
variance was used. The ANOVA used for this purpose helped the investigator to test

whether the slopes of the regression lines are the same (Homogeneity of within class

regression) for the Independent variable.

Separate tests of Homogeneity of Variance were employed for each Analysis of
Covariance for Achievement and Retention with the five Covariates (four in the case of
Pre-test non received groups) separately and in combination. Out of the 22 F-ratios
obtained, 15 were non significant, i.e., there is no considerable interaction effect of the
treatment and the covariates. Seven F-ratios were significant indicating the interaction
effect. = This means, in most cases the within class regression coefficients were
homogeneous or the same for the two levels of Independent variable. The outcome of
these tests do not rule against pooling the within class regression (Winer, 1971). Thus

it was found that the data were appropriate to fit the ANCOVA model.

c Analysis of Variance for Achievement and Retention: Disregarding the

covariates

The investigator used separate One-way Analysis of Variance with each
ANCOVA for Pre-test received groups and Pre-test non received groups to study
whether the two Experimental and two Control groups differ significantly or not in
Achievement and Retention, disregarding the Covariates. For this purpose, the sum of
squares, mean squares of variance along with the corresponding degrees of freedom and

the F-values were calculated. A summary of the F-values obtained is presented in Table
5.30.
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TABLE 5.30

Summary of the F-values of ANOVA
for Achievement and Retention Total Scores for
Pre-test Received Groups and Pre-test Non Received Groups

Achievement Retention
Groups .
Control Variables Level of Level of
Compared F-Value | signi- | F-Value signi-
ficance ficance
Pre-Test Score 20.65 0.01 1.90 NS
Verbal Intelligence 20.65 0.01 1.90 NS
Experimental
Group | & Non-verbal Intelligence 20.65 0.01 1.90 NS
Control Group I 1} earning Strategies 20.65 0.01 1.90 NS
(Pre-test A
received group) | Socio-Economic Status 20.65 0.01 1.90 NS
Total Effect of 5 |
Covariates 20.65 0.01 1.90 NS
Verbal Intelligence 9.47 0.01 240 NS
Experimental Non-verbal intelligence 9.47 0.01 240 N
Groupll& I\ o rning Strateg 9.47 0.01 2
Control Group | earning Strategies . . 40 NS
(Pre-test non Socio-Economic Status 9.47 0.01 2.40 NS
received group) Total Effect of 4
otal Effect o
Covariates 9.47 0.01 2.40 NS

All the 11 ANOVA (six ANOVA for Pre-test received group and five ANOVA
for Pre-test non received group) employed, yielded significant F-values for
Instructional Procedures on Achievement. This indicates that, statistically significant
difference exists between the Experimental and Control groups with regard to
Achievement even before controlling of Covariates is done. So it can be concluded
that, the two types of Instructional Procedures, Peer Tutoring and Existing Method of
Teaching do differentiate the treatment groups with regard to Achievement. But out of
11 ANOVA employed for Retention, none was found to yield significant F-values. It
points that, statistically significant difference does not exist between the Experimental

and Control groups with regard to Retention. So the inference is that the treatment
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groups do not differ due to the different Instructional Procedures, Peer Tutoring and

Existing Method of Teaching in the case of Retention.
5.2.2.1. ANALYSIS OF COVARIANCE FOR ACHIEVEMENT

Single factor ANCOVA was employed to study the difference between
Experimental and Control groups in terms of Achievement in Biology. Single factor
ANCOVA with five ‘Covariates (Pre-test score, Verbal Intelligence, Non-Verbal
Intelligence, Learning Strategies and Socio-Economic Status — singly and in
combination of five at a time) was utilised for Pre-test received group and with four
Covariates (Verbal Intelligence, Non-verbal Intelligence, Learning Strategies and
Socio-Economic Status — singly and in combination of four at a time) was used for Pre-
test non received group. ANCOVA was employed to examine whether significant

difference exists even after controlling the effects of the covariates.

By employing single factor ANCOVA, the investigator could further study the
relative effectiveness of Peer Tutoring and Existing Method of Teaching on
Achievement in Biology, after controlling the single and combined effects of the
covariates. Two levels of Instructional Procedures — Peer Tutoring and Existing
Method of Teaching — were incorporated in the ANCOVA as the two levels of
Independent variable. The Covariates were Pre-test score (only for Pre-test received
group), Verbal Intelligence, Non-verbal Intelligence, Learning strategies and Socio-

Economic Status singly and in combination. Achievement in Biology was considered

as the Dependent Variable.

With every ANCOVA which shows significant F-values, Scheffé test of Post-
hoc comparison was done to find out the group (Experimental or Control) that caused
the difference in the criterion means. The procedure of the ANCOVA for Achievement
for Pre-test received group and Pre-test non received group is described with a view to

test the relevant hypotheses and are given in the following sub-section.
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5.2.2.1a. Analysis of Covariance for Achievement for Pre-test Received Group

Hypothesis : In pre-test received Experimental and Control
groups, pupils taught through Peer Tutoring will not
significantly differ in Achievement in Biology, than pupils
taught through Existing Method of Teaching.

To test this hypothesis, the investigator studied whether or not significant
difference exists between the Pre-test received Experimental and Control groups with
regard to the mean Achievement scores, all together six ANCOVA was done. Each
ANCOVA, controlling each covariate namely, Pre-test scoré, Verbal Intelligence, Non-
verbal Intelligence, Learning Strategies, Socio-Economic Status and the combined
effect of five covariates. Since the presentation and discussion of six ANCOVA will be
too lengthy, the investigator compressed and compiled the whole discussion under a

single Table and is presented in Table 5.31.
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TABLE 5.31

Summary of Single Factor ANCOVA for
Achievement in Biology (Total Score) for Pre-test Received Groups

COVARIATES
ouee SN | broTestscors | oeral | Nemverbal | Loaing | gopnomic | Tot Sfecto
us
ss Group 1293.41 1622.39 1642.69 1279.00 1273.83 1368.83
Within Cells 3924.18 3786.83 5146.23 5525.34 5642.10 3136.77
df Group 1 1 ‘ 1 1 1 1
Within Cells 93 93 93 93 93 89
MS Group 1293.41 1622.39 1642.69 1279.00 1273.83 1368.83
Within Cells 42.20 40.72 55.34 59.41 60.67 35.24
F 30.65 37.39 29.69 21.53 21.00 38.84
Significance of F 0.01 0.01 0.01 0.01 0.01 0.01
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As per Table 5.31, the six F-values obtained for Instructional Procedure on
Achievement are found beyond the tabled value (6.90, df: 1, 93) for 0.01 level of
significance. This shows that, statistically significant difference exists between the
criterion means of the groups even after the adjustment is made for the linear effects of
each Covariate. Hence results of the ANCOVA suggests that, when a linear adjustment
is made for the effect of variation d_ue to the difference in the Pre-test score, Verbal
Intelligence, Non-verbal Intelligencé, Learning Strategies, Socio-Economic Status and
the combined effect of the five covariates, of the subjects on Achievement in Biology,
there exist statistically significant difference between the two Experimental and control
groups.

Adjusted Means and Post-hoc Comparison

Since all the six values in ANCOVA were found significant, the investigator
utilised Scheffe' test of post-hoc comparison with each ANCOVA, to determine which
one of the two groups (Experimental or Control) caused the variation in the criterion
means. By this technique, the investigator could compare the adjusted criterion means

of relevant groups which show significant F-values.

The Scheffe' Procedure

The F-ratio between the pairs of means was calculated using the within group
variance. Tables of F-values was consulted to obtain the values of F required for
significance at 0.05 level and 0.01 level for d f;= k-1 and d {,= N-K using the formula
F'=(K-1)F, required for significance at 0.05 and 0.01 l¢vel. The F- values for the
required d f was also calculated. The values of F was cc;mpared with the value of F' to

determine the significance of the difference between means.

For the six significant F-values of ANCOVA, six F-ratios were computed
between the adjusted criterion means (Achievement in Biology) for the two groups
based on Instructional Procedure. Since the description of six post-hoc comparisons

will be lengthy, the investigator summarised all the six comparisons under Table 5.32.
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TABLE 5.32
Summary of the Scheffe' Test of Post-hoc comparison between the Adjusted Means of Achievement in Biology
N Adjusted Means Values of F' Signi-
Groups Compared Covariates F Value ficance
ny n; M, M, 0.05 0.01 of F
Pre-Test Score 48 48 26.244 | 18.902 30.66 3.94 6.90 0.01
Verbal Intelligence 48 48 26.570 | 18.576 37.68 3.94 6.90 0.01
Experimental group Non-verbal intelligence 48 48 26.871 18.275 32.04 3.94 6.90 0.01
I & Control group Il 1) o2rning Strategies 48 48 | 26.224 | 18922 | 2153 | 394 | 690 | o0.01
Socio-Economic Status 48 48 26.218 | 18.928 21.02 3.94 6.90 0.01
Total Effect of 5 Covariates 48 48 26.516 | 18.630 | 42.36 3.94 6.90 0.01
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As per Table 5.32, the six F-values obtained, are significant at 0.01 level. Thus
significant difference is noticed for the Experimental Group I and Control Group Il as

the F-values are greater than the values of F' (6.90) at 0.01 level of significance.

So it can be concluded from these résults, that for the Pre-test received group,
the two groups (Experimental group I and Control group II) based on Instructional
Procedure differ significantly on their mean Achievement score. High mean scores
were seen to associate with the Experimental group I, to which Peer Tutoring was
administered. This indicates the effectiveness of Peer Tutoring over Existing Method of

Teaching with regard to Achievement in Biology.

Hypothesis Testing : Significant difference was found
between the mean Achievement scores of the Pre-test
received Experimental group and Control group. In
Scheffe’ test it was found that the Experimental group to
which Peer Tutoring was applied is advantageous due to

high mean achievement scores. Therefore the hypothesis is

rejected.

5.2.2.1.b. Analysis of Covariance for Achievement for Pre-test Non

Received Group

Hypothesis : In Pre-test non received Experimental and
Control groups, pupils taught through Peer Tutoring will
not significantly differ in Achievement in Biology, than
pupils taught through Existing Method of Teaching.

All together five ANCOVA were done to examine the significant difference
between Pre-test non received Experimental and Control group with regard to mean
Achievement scores. One by one, each covariate namely, Verbal Intelligence, Non-
verbal Intelligence, Learning Strategies, Socio-Economic Status and the combined
effect of four covariates were controlled in the five ANCOVA. To avoid the
monotonous presentation, the description of five ANCOVA is reduced and presented in

a single Table, given as Table 5.33.
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TABLE 5.33
Summary of Single Factor ANCOVA for Achievement in Biology (Total Score) for Pre-test Non Received Groups
COVARIATES
Source of Variation Verbal Non-verbal Learning Socio-Economic | Total Effect of 4
Intelligence Intelligence Strategies Status Covariates
Group 811.86 531.42 379.27 358.07 751.17
58 Within Cells 2811.77 3334.50 3217.81 3730.04 2540.96
Group 1 1 1 1 1
df
Within Cells 96 96 96 96 93
' Group | 811.86 531.42 379.27 358.07 751.17
ue Within Cells 29.29 34.73 33.52 38.85 27.32
F 27.72 15.30 11.32 9.22 27.49
Significance of F 0.01 0.01 0.01 0.01 0.01
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The five F-values obtained for Instructional Procedure on Achievement were
found beyond the tabled value (6.90, -df: 1, 93) for 0.01 level of significance. This
indicated statistically significant difference between the criterion mean of the groups
even after the adjustment is made for the linear effect of each covariate. Hence
ANCOVA results suggest that, when a linear adjustment is made for the effect of
variation due to the difference in the Verbal Intelligence, Non-verbal Intelligence,
Learning Strategies, Socio-Economic Status and the combined effect of four covariates,
of the subjects on Achievement in Biology, the wo groups Experimental and Control

(Pre-test non received) differ significantly.
Adjusted Means and Post-hoc Comparison

Since all the five F-values obtained from five ANCOVA for Pre-test non
received group were significant, Scheffe' Test of Post-hoc Comparison was conducted
with each ANCOVA. Details of all the five comparisons are given in one table and is
presented as Table 5.34.
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TABLE 5.34
Summary of the Scheffe' Test of Post-hoc Comparison between the Adjusted Means of Achievement in Biology
N Adjusted Means Values of F' Signi-
Groups Compared Covariates F Value ficance
ny n; M, M, 0.05 0.01 of F
Verbal Intelligence 53 46 23.179 | 17.074 | 31.32 3.94 6.90 0.01
Non-verbal Intelligence 53 46 22501 | 17.751 16.00 3.94 6.90 0.01
Experimental Group . . -
Il & Control Group | Learning Strategies 53 46 22.089 | 18.164 11.32 3.94 6.90 0.01
Socio-Economic Status 53 46 22.034 | 18.218 9.23 3.94 6.90 0.01
Total Effect of 4 Covariates 53 46 23.084 | 17.169 | 31.58 3.94 6.90 0.01
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All the five F-values obtained were significant at 0.01 level, as per Table 5.34.
Thus significant difference is noticed for the Experimental and Control groups as the

values are greater than the values of F' (6.90) at 0.01 level of significance.

So it is clear from the results that, for the Pre-test non received group, the two
groups, Experimental and Control, differ significantly in their mean Achievement
score. Experimental group, which utilised Peer Tutoring, has high mean score. This

indicates the effectiveness of Peer Tutoring over Existing Method of Teaching with

regard to Achievement in Biology.

Hypothesis Testing: Significant difference was found
between the mean Achievement scores of the Pre-test non
received Experimental group and Control group. Advantage
was identified with Experimental group. So the hypothesis is

rejected.

5.2.2.1.c. Summary and Discussion of Analysis of Covariance for

Achievement

Results of 11 ANCOVA employed to study the effectiveness of Instructional
Procedure (Peer Tutoring and Existing Method of Teaching) on Achievement (Total) in

Biology for Pre-test Received Group and Pre-test Non-Received Group are summarised

and discussed in this sub-section.

The F-values obtained for the 11 ANCOVA are consolidated and presented in
Table 5.35.
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TABLE 5.35
Summary of the F-values of ANCOVA for Achievement
Level of
3:; 3‘;‘:;;?0?: Dsgfi:gleent Covariates F-Value Signi-
. ficance
1 Pre-test 30.65 0.01
2 Verbal Intelligence 37.39 0.01
Non-verbal
Received
4 Group Learning Strategies 21.53 0.01
5 | instructional Socio-Economic 21.00 0.01
Status
Procedure
(Peer ; Total Effect of 5
6 Tutoring Af: gei\:?ent Covariates 38.84 0.01
and Existing 9y
7 | Method of Verbal Intelligence 27.72 0.01
8 Teaching) Non-verbal 15.30 0.01
ntell ) )
Pre-test Intelligence
9 Non Learning Strategies 11.32 0.01
Received SocioE ,
Group ocio-Economic
10 Status 9.22 0.01
Total Effect of 4
1 Covariates 27.49 0.01

As Table 5.35 shows, altogether 11 ANCOVA were employed on Achievement
for Pre-test received group and Pre-test non received group, using Pre-test scores (only
for Pre-test received group) Verbal Intelligence, Non-verbal Intelligence, Learning
Strategies and Socio-Economic Status as Covariates singly and in combination. This
was done with a view to examine whether variation in the mean Achievement scores of

the Experimental and Control groups occur or not after treatment.

When the effects of Covariates, Pre-test score, Verbal Intelligence, Non-verbal
Intelligence, Learning Strategies, Socio-Economic Status and combined effect was

controlled, F-values were found significant for the Pre-test received group. This
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confirms that the Pre-test received Experimental and Control groups differ

significantly in Achievement in Biology.

When the effect of Covariates, Verbal Intelligence, Non-verbal Intelligence,
Learning Strategies, Socio-Economic Status and combined effect was controlled, F-
values were found significant for the Pre-test non received group. This confirms that the

Pre-test non received Experimental and Control groups differ significantly in

Achievement in Biology.

Out of 11 ANCOVA employed to study the difference between Experimental
groups and Control groups in Achievement, all the 11 ANCOVA yielded significant
difference. From these results it can be concluded that treatment in the Experimental
group (Peer Tutor‘ing) was more effective than the Control group (Existing Method of
Teaching). The Post-hoc comparison employed on the adjusted criterion means also

revealed the advantage of the Experimental Group.

After Covariance Analysis, it was found that the Pre-test received groups and
Pre-test non received groups significantly differed in their Achievement in Biology. In
both cases, Pre-test received and non received, Experimental groups were seen to be
superior to the Control groups. This revealed the advantage of Peer Tutoring over

Existing Method of Teaching with regard to Achievement in Biology.
5.2.2.2. ANALYSIS OF COVARIANCE FOR RETENTION

To examine the difference between the Experimental and Control groups, if any,
in terms of Retention in Biology, even after controlling the effects of the Covariates,
single factor ANCOVA was utilised. Single factor ANCOVA with five covariates
(Pre-test score, Verbal Intelligence, Non-verbal Intelligence, Learning Strategies nd
Socio-Economic Status — singly and in combination of five at a time) was used for Pre-
test received groups and with four Covariates (Verbal Intelligence, Non-verbal
Intelligence, Learning Strategieé and Socio-Economic Status — singly and in

combination of four at a time) was used for Pre-test non received group.
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By employing Single factor ANCOVA, the investigator could further study the
relative effectiveness of Peer Tutoring and Existing Method of Teaching on Retention
in Biology, after controlling the single and combined effects of the Covariates. The
procedure of the ANCOVA on Retention for Pre-test received group and Pre-test non

received group is described in the following sub-section.

5.2.2.2.a. Analysis of Covariance for Retention for Pre-test Received Group

Hypothesis : In Pre-test received Experimental and Control
Groups, pupils taught through Peer Tutoring will not
significantly differ in Retention in Biology, than pupils
taught through Existing Method of Teaching.

In total, six ANCOVA were conducted to check whether significant difference
exists between the Pre-test received Experimental and Control groups with regard to the
mean Retention scores. Each Covariate namely, Pre-test score, Verbal Intelligence,
Non-verbal Intelligence, Learning Strategies, Socio-Economic Status and combined
effect of five covariates, were controlled in each of the six ANCOVA. Since the

detailed description of six ANCOVA will be too long, those are summarised and
presented in Table 5.36.
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TABLE 5.36

Summary of Single Factor ANCOVA for Retention in Biology (Total Score) for Pre-test Received Groups

COVARIATES
Source of Variation . Socio-
Verbal Non-verbal Learning . Total Effect of
Pre-Test Score Intelligence Intelligence Strategies Ec;c;:;:mlc 5 Covariates
us
Group 96.92 37.26 9.69 96.81 87.97 57.71
SS
Within Cells 3483.99 2838.44 4709.14 4898.76 4565.65 2144.88
Group 1 1 1 1 1 1
df
Within Cells 93 93 93 93 93 89
Group 96.92 37.26 9.69 96.81 87.97 57.71
MS
Within Cells - 37.46 30.52 50.64 52.67 49.09 24.10
F 2.59 1.22 0.19 1.84 1.79 2.39
Significance of F NS NS NS NS NS NS
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As per Table 5.36, the six F-values obtained for Instructional Procedure on
Retention were found below the tabled value (3.94, df 1,98) for 0.05 level of
significance. This shows that statistically significant difference does not exists between
the criterion means of the groups after adjustment is made for the linear effect of each
covariate. Hence it can be concluded that there exists no statistically significant

difference between the Experimental and Control groups with regard to Retention.

Since none of the six F-values obtained from ANCOVA were found significant

for treatment groups on Retention, Post-hoc comparison was not conducted.

Hypothesis Testing: Significant difference was not found
between the mean Retention scores of Pre-test received

Experimental group and Control group. Hence the
hypothesis is accepted.

5.2.2.2b. Analysis of Covariance for Retention for Pre-test Non Received Group

Hypothesis: In Pre-test non received Experimental and
Control groups, pupils taught through Peer Tutoring will
not significantly differ in Retention in Biology, than pupils
taught through Existing Method of Teaching.

To identify the significant difference, if any, between the Pre-test non received
Experimental and Control groups with regard to Retention, all together five ANCOVA
were conducted. In the five ANCOVA, each Covariate namely, Verbal Intelligence,
Non-verbal Intelligence, Learning Strategies, Socio-Economic Status and the combined

effect of four Covariates were controlled. The investigator has reduced the five detailed

discussion of ANCOVA into one, and is presented under Table 5.37.
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TABLE 5.37

Summary of Single Factor ANCOVA for Retention in Biology (Total Score) for Pre-test Non Received Groups

COVARIATES
Source of Varlation Verbal Non-verbal Learning Socio-Economic | Total Effect of 4
Intelligence Intelligence Strategies Status Covariates
ss Group 0.53 43.21 87.83 99.59 3.70
Within Cells 3146.62 3561.44 3382.55 3665.87 2949.22
Group 1 1 1 1 1
df
Within Cells 96 96 96 96 93
Group 0.53 43.21 87.83 99.59 3.70
MS
Within Cells 32.78 37.10 35.23 38.19 31.71
F 0.02 1.16 2.49 2.61 0.12
NS NS NS NS NS

Significance of F
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From the Table 5.37, it is clear that the five F-values obtained for Instructional
Procedure on Retention is below the tabled value (3.94, df 1,98) for 0.05 level of
significance. It means that statistically significant difference does not exists between
the criterion means of the groups after adjustment is made for the linear effects of each
Covariate. So it can be concluded that there does not exists statistically significant

difference between the Experimental and Control groups with respect to Retention.

Since none of the five F-values obtained from ANCOVA were found significant

for treatment groups on Retention, Post-hoc comparison was not conducted.

Hypothesis Testing: Significant difference was not found
between the mean Retention scores of the Pre-test non

received Experimental group and Control group. Therefore
the hypothesis is accepted.

5.2.2.2.c. Summary and Discussion of Analysis of Covariance for Retention

Results of 11 ANCOVA employed to study the effectiveness of Instructional
Procedure (Peer Tutoring and Existing Method of Teaching) on Retention (Total) in

Biology for Pre-test received group and Pre-test non received group are summarised

and discussed in this sub-section.

The F-values obtained for the 11 ANCOVA are consolidated and presented in
Table 5.38.
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TABLE 5.38

Summary of the F-values of ANCOVA for Retention

Level of
Sl Source of Dependent . N
i oo : Covariates F-Value Signi-
No. Variation Variable ficance
1 Pre-test 2.59 NS
2 Verbal Intelligence 1.22 NS
Non-verbal
3 Pre-test | Intelligence 0.19 NS
4 Recelved Learning Strategies 1.84 NS
Group
- - -E -
5 | Instructional Socio-Economic 1.79 NS
Status
Procedure
(Peer S Total Effect of 5
6 | Tutoring Re,;?g,*f" n Covariates 2.39 NS
and Existing gy
7 | Method of Verbal Intelligence 0.02 NS
Teaching) Non-verbal
8 Intelligence 1.16 NS
Pre-test
9 Non Learning Strategies 2.49 NS
Received SocloE -
Group oclo-kEzconomic
10 Status 2.61 NS
Total Effect of 4
T Covariates 0.12 NS

As Table 5.38 shows, altogether 11 ANCOVA were employed for Retention in
Biology for Pre-test received group and Pre-test non received group, using Pre-test
scores (only for Pre-test received group) Verbal Intelligence, Non-verbal Intelligence,
Learning Strategies and Socio-Economic Status as Covariates singly and in
combination. This was done to know whether variation in the mean Retention scores of

the Experimental and Control groups occur or not after treatment.

In the Pre-test received group and Pre-test non received group, the
F-values were found to be non significant when the effects of the Covariates were

removed out singly and in combination. Hence it can be concluded that the Pre-test
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received and Pre-test non received Experimental and Control group does not differ

significantly in Retention in Biology.

Out of the 11 ANCOVA employed to study the difference between the
Experimental and Control groups in Retention, none yielded significant F-values. This
shows that the treatment in the Experimental group (Peer Tutoring) and the Control
group (Existing Method of Teaching) is equally effective, with regard to Retention.

Experimental group does not have any advantage over the Control group.

After Covariance Analysis was conducted it was seen that the Pre-test received
and Pre-test non received Experimental and Control groups does not show difference in
their Retention in Biology. So it can be concluded that, the two types of Instructional
Procedure, Peer Tutoring and Existing Method of Teaching does not differentiate the

Pre-test received as well as Pre-test non received treatment groups with respect to

Retention in Biology.
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6.1. MAJOR FINDINGS

The major findings of the study are presented briefly as follows.

6.1.1. RESULTS OF MEAN DIFFERENCE ANALYSIS

Mean Difference Analysis was done as an initial step to study whether there
exists or not any difference between the two Experimental and two Control groups with
regard to Pre-test, Achievement, Gain and Retention scores in Biology without

controlling the relevant variables. Results of the Mean Difference Analysis are

presented in the following sub-sections.

6.1.1.1. Comparison of Pre-test Scores Between the Pre-test Received Groups —

Experimental Group I and Control Group II

There was no significant difference in the comparison of the mean Pre-test

scores for the Experimental group I and Control group II.

Boys and Girls of the Experimental group I and Control group II also did not
significantly differ in their mean Pre-test scores. So it can be concluded that the

Experimental and Control group subjects are similar in their previous knowledge of
subject matter.

The graphical representation of individual Pre-test scores between the
Experimental group I Boys and Control group II boys and Experimental group I Girls

and Control group II girls also points that the individual performance of the Boys and

Girls of these two groups are similar.

6.1.1.2. Comparison of Achievement Scores Between the Experimental and

Control Groups

Significant difference was noted in the comparison of mean Achievement score

between all the Experimental groups and Control groups. (Experimental group I and
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Control group I, Experimental group I and Control group II, Experimental group II and
Control group I and Experimental group Il and Control group II). In all the
comparisons, high Achievement scores were associated with Experimental groups.
Comparison of Achievement scores between Experimental group total and Control

group total also yielded significant t-value. High Achievement score was associated

with Experimental group.

So it can be inferred that, the Experimental group subjects taught through Peer

Tutoring outperformed the Control group subjects taught through Existing Method of
Teaching.

In sex wise comparison, significant difference was noted in the mean
Achievement scores between the Boys of Experimental and Control groups as well as
between the Girls of Experimental and Control groups. High Achievement scores were

seen to associate with the Experimental group Boys and Girls, in both the comparisons.

The performance of Boys as well as Girls of Experimental and Control groups
were dissimilar as obtained from the graphical representation of their individual

Achievement scores. In both cases performance of Experimental Boys and Girls were
better than that of Control Boys and Girls.

Hence the Experimental group Boys and Girls who learned through Peer
Tutoring performed better than the Control group Boys and Girls who learned through
Existing Method of Teaching. The significant t-values along with the corresponding

mean scores are given in the following break-up for clarity.
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Mean scores Level of
Groups compared : t-value | . "
M, M, significance
Experimental Group I and 26.188 18.196 5.55 0.01
Control Group I
Experimental Group I and
Control Group II 26.188 18.958 4.54 0.01
Experimental Group II and 22,057 18.196 3.17 0.01
Control Group I
Experimental Group II and
Control Group II 22.057 18.958 2.22 0.05
Experimental Group Boys
and Control Group Boys 22.2727 | 15.3023 5.89 0.01
Experimental Group Girls
and Control Group Girls 26.1087 | 21.3529 3.14 0.01
Experimental Group Total
and Control Group Total 24.0198 | 18.5851 5.35 0.01

6.1.1.3. Comparison of Gain Scores Between the Pre-test Received Groups —

Experimental Group I and Control Group II

Significant difference was noted in the comparison of the mean Gain scores for
the Experimental group I and Control group II for which pre-testing was done. High

Gain scores were seen to associate with the Experimental group 1.

The comparison of mean Gain scores between the Boys as well as between the
“Girls of Experimental group I and Control group II yielded significant t-values. High

Gain scores were seen to associate with Experimental group in both the comparison.

The graphical representation of individual Gain scores between the Boys as well
as between the Girls of Experimental group 1 and Control group II also indicated
dissimilarity in the individual performance of Boys and Girls of these groups.

Performance of Experimental group Boys and Girls were higher than that of Control
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group Boys and Girls. It makes clear that, pupils gain more when Peer Tutoring is the

Instructional procedure even before controlling the relevant extraneous variables.

For clarity, the significant t-values and mean scores are given as follows:

Mean scores Level of
Groups compared t-value | . i
M, M, significance

Experimental Group I and |

Control Group II 10.125 2.792 5.54 0.01
Experimental Group I Boys

and Control Group IT Boys 9.7143 0.6957 4.81 0.01
Experimental Group I Girls

and Control Group II Girls 10.4444 | 4.7200 3.17 0.01

6.1.1.4. Comparison of Retention Scores Between the Experimental and Control

Groups

It was found that, the comparison of mean Retention scores between none of the
Experimental groups and Control groups yielded significant t-values. (Experimental
group I and Control group I, Experimental group I and Control group II, Experimental
group II and Control group I, Experimental group II and Control group II). But
significant difference was noted in the comparison of mean Retention score between
Experimental group total and Control group total. High Retention scores was associated

with Control group. This difference may be due to the effect of Covariates which were

not controlled in the mean difference analysis.

Significant difference was not found in the comparison of mean Retention scores
between the Boys of Experimental group and Control group and between the Girls of
Experimental group and Control group.
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The performance of Boys as well as of Girls of Experimental and Control groups

were similar as obtained from the graphical representation of their individual Retention

SCOres.

So it is indicated that, both the Instructional Procedures, Peer Tutoring and
Existing Method of Teaching are equally effective for retaining the knowledge

acquired. Significant t-value with associated mean score is presented.

Mean scores Level of
Group compared t-value | .
M, M, significance
Experimental Group Total
and Control Group Total 19.5743 | 21.5957 2.06 0.05

6.1.2. CONCLUSION OF THE RESULTS OF MEAN DIFFERENCE ANALYSIS

The Pre-test received ‘groups were found to have significant difference in their
mean Achievement and Gain scores. But their mean Pre-test and Retention scores were
found to be non significant. High Achievement and Gain scores were found to
associate with the Experimental group I. This means that, the Experimental group I
which utilised Peer Tutoring show advantage over the Control group II to which

Existing Method of Teaching was applied.

Significant difference was noted in the comparison of mean Achievement scores
for the Pre-test non received groups. But they did not differ significantly in their mean
Retention scores. Experimental group II had high scores in Achievement. So it can be
concluded that in Pre-test non received group also Experimental group II, which
utilised Peer Tutoring as Instructional Procedure, is superior to Control group I, which

utilised Existing Method of Teaching.

A summary of the t-values of mean difference analysis is given in the following

break-up.




Findings 250

o Level of
Ne Variable Groups compared t-Value | signi-
) ficance
1 Pre-test Experimental Group I and Control 0.13 NS
Score Group 11
5 Experimental Group I and Control 555 0.01
Group 1
3 Experimental Group I and Control 4.54 0.01
. Group 11
Achievement E : @l G II and Control
4 | (Total) xperimental Group II and Contro 3.17 0.01
Scores Group 1
5 I(E}xpenmental Group II and Control 299 0.05
roup 11
Experimental Group Total and
6 Control Group Total >3 01
7 | Gain Score Experimental Group I and Control 554 0.01
Group 1 :
R Experimental Group I and Control 1.75 NS
; Group [
Y ]é-:}xpem;;ental Group I and Control 1.38 NS
Retention roup.
10 | (Total Experimental Group II and Control 1.58 NS
S Group |
1 Xperimen roup 1l and Con 1.20 NS
Group II
Experimental Group Total and
12 Control Group Total 206 0%

The comparison made between mean Gain scores and five out of five
comparison made between mean Achievement scores yielded significant t-values. So,
as a whole, the Experimental groups and Control groups significantly differ in their
mean Gain scores and Achievement scores. High Gain and Achievement scores
associated with the Experimental group indicated the effectiveness of Peer Tutoring as

compared to Existing Method of Teaching, before the effects of Covariates were

controlled.

It is clear that, the comparison made between Pre-test scores and four out of five
comparisons made between Retention scores yielded non significant t-values. That is,
in total the Experimental groups and Control groups does not significantly differ in

their mean Pre-test and Retention scores. Both Instructional Procedures, Peer
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Tutoring and Existing Method of Teaching are equally advantageous with respect to
Retention, before controlling the effects of covariates. But Experimental group total
and Control group total was found to differ significantly in their mean Retention score

comparison. Control group total show advantage over Experimental group total.

A summary of the t-values in the comparison of mean Pre-test, Achievement,
Gain and Retention score between Experimental and Control groups on the basis of sex

is presented in the following break-up.

Sl Level of
N(; Variable Groups compared t-Value | signi-
) ficance
Experimental Group I Boys and
1 Pre-test Control Group II Boys 1.06 NS
Score : :
2 Experimental Group I Girls and 1.10 NS
Control Group II Girls
. Experimental Group Boys and
3 ?I?(l)lt:l\;ement Control Group Boys >89 0.01
4 | Scores Experimental Group Girls and Control 314 0.01
Group Girls ’ '
Experimental Group I Boys and
5 4.81 - 0.01
Control Group II B
Gain Scores =—— oij OyIsG —
xperimental Group 1 Girls an
6 Control Group II Girls 3.17 0.01
) Experimental Group Boys and
7 ?re;:nlt)lon Control Group Boys 1.44 NS
a
Scores Experimental Group Girls and Control
8 . 1.14 NS
Group Girls

From the break-up it is clear that, out of the obtained t-values for mean
comparisons, on the basis of sex, all the t-values for the comparison of mean Gain score
and Achievement score were significant. But none of the t-values for the comparison
of mean Pre-test score and Retention score were found significant. Experimental group

Boys and Girls had high mean scores on Gain and Achievement. Hence it can be
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concluded that Boys and Girls of Experimental groups, who were taught through Peer
Tutoring outperformed the Control group Boys and Girls taught through Existing
Method of Teaching, with respect to Achievement and Gain. But they do not differ in

their Pre-test scores as well as Retention.
6.1.3. RESULTS OF THE COVARIANCE ANALYSIS FOR ACHIEVEMENT

Analysis of Covariance was used to know whether the Experimental and Control
groups, which has received Pre-test and which has not received Pre-test, differ
significantly or not, in terms of Achievement in Biology when the relevant variables
were controlled. Scheffe' test of Post-hoc Comparison was employed after ANCOVA
which showed significant F-values in the comparison. By Scheffe' test the investigator
could identify the group (whether Experimental or Control group) which caused the

difference in Achievement. Results of Covariance Analysis are briefly presented in the

following sub-sections.

6.1.3.1. Effectiveness of Instructional Procedures on Achievement for Pre-test

Received Group

Result of the six Covariance Analysis with Pre-test Score, Verbal Intelligence,
Non-Verbal Intelligence, Learning Strategies, Socio-Economic Status and combined
effect of five Covariates revealed that the F-values for Instructional Procedures on

Achievement are significant.
Scheffe' Test of Post-hoc Comparison

The adjusted criterion means of Achievement were compared using Scheffe' test
of post-hoc comparison. Significant F-values were found in the comparison. It

indicated that the Experimental and Control groups differ in terms of Achievement.

In all the six post-hoc comparisons, high mean Achievement scores were seen to

associate with the Experimental group to which Peer Tutoring was administered. This
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indicated the effectiveness of Peer Tutoring over Existing Method of Teaching with

regard to Achievement in Biology.

A summary of the obtained F-values in ANCOVA and Scheffe' Test are
presented in the following break-up.

ANCOVA SCHEFFE' TEST
Covariates Level of Level of
F-Value signi- F-Value signi-

ficance ficance
Pre-test Score 30.65 0.01 30.66 0.01
Verbal Intelligence 37.39 0.01 37.68 0.01
Non-Verbal Intelligence 29.69 0.01 32.04 0.01
Learning Strategies 21.53 0.01 21.53 0.01
Socio-Economic Status 21.00 0.01 21.02 0.01
Combined effect of five 3884 | 001 | 4236 | o001

ovariates

6.1.3.2. Effectiveness of Instructional Procedures on Achievement for Pre-test Non

Received Group

The five F-values obtained as a result of the ANCOVA with Verbal Intelligence,
Non-Verbal Intelligence, Learning Strategies, Socio-Economic Status and combined

effect of four Covariates were found significant.
Scheffe' Test of Post-hoc Comparison

Scheffe' test of Post-hoc comparison was used to compare the adjusted criterion
means of Achievement of Pre-test non received group. All the five F-values obtained
were found significant. That means the Pre-test non received Experimental and Control
groups differ with regard to Achievement. Summary of F-values obtained from

ANCOVA and Scheffe' Test are presented in the break-up follows.
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ANCOVA ‘Scheffe' Test

Covariates Level of Level of
F-Value | signi- | F-Value | signi-
ficance ficance
Verbal Intelligence 27.72 0.01 31.32 0.01
Non-Verbal Intelligence 15.30 0.01 16.00 0.01
Learning Strategies 11.32 0.01 11.32 0.01
Socio-Economic Status 9.22 0.01 9.23 0.01
Combl.ned Effect of Four 27.49 0.01 31.58 001
Covariates

Experimental group had high mean scores on Achievement, in all the five
comparisons. Experimental group was taught through Peer Tutoring. This ensures the

effectiveness of Peer Tutoring in relation with Existing Method of Teaching.
6.1.4. RESULTS OF THE COVARIANCE ANALYSIS FOR RETENTION

To know whether the Pre-test received and Pre-test non received Experimental
and Control groups differ significantly or not in terms of Retention, when relevant
variables were controlled, altogether eleven ANCOVA were done. Results of the

Analysis of Covariance are briefly presented in the following sub-sections.

6.1.4.1. Effectiveness of Instructional Procedures on Retention for Pre-test

Received Group

Results of the six ANCOVA done by controlling five Covariates namely Pre-test
score, Verbal Intelligence, Non-verbal Intelligence, Learning Strategies, Socio-
Economic Status and their combined effect revealed that the F-values for Instructional
Procedures on Retention are non significant. So, the two groups which received Pre-

test (Experimental group I and Control group II) does not differ in terms of Retention.
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6.1.4.2. Effectiveness of Instructional Procedures on Retention for Pre-test Non

Received Group

It was clear from the result of five ANCOVA done by controlling four
Covariates and their combined effect, that the F-values for Instructional Procedures on
Retention for Pre-test non received groups were non-significant. Hence it can be
concluded that, in terms of Retention in Biology, the Pre-test non received
Experimental and Control groups do not differ. That is, both Instructional Procedures

are equally effective in Retention of knowledge acquired.
6.1.5. CONCLUSION OF THE RESULTS OF COVARIANCE ANALYSIS

Single factor ANCOVA employing five Covariates (four covariates for Pre-test
non received group) separately and in combination, was used to control the effects of
the Covariates namely, Pre-test scores, Verbal Intelligence, Non-verbal Intelligence,

Learning Strategies and Socio-Economic Status.

For Achievement in Pre-test received groups, six out of six ANCOVA showed
significant F-values, in Pre-test non received groups, five out of fivee ANCOVA
yielded significant F-values. Whereas for Retention, for Pre-test received groups and

Pre-test non received groups, none of the ANCOVA showed significant F-values.

The result of the ANCOVA for Achievement and the result of Scheffe' test done
thereafter approved the fact that even after removing the effects of Covariates, the
Experimental groups and Control groups showed significant difference in the mean
Achievement scores. This difference was due to Peer Tutoring, because high

Achievement scores were associated with Experimental group to which Peer Tutoring

was administered.
6.1.6. FINDINGS IN A NUTSHELL

Findings of the study are given briefly in the following,
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6.1.6.1. The Pre-test received groups (Experimental group I and Control group II) does

6.1.6.2.

6.1.6.3.

6.1.6.4.

6.1.6.5.

6.1.6.6.

6.1.6.7.

not show any difference in their previous knowledge of the subject matter.
Before the experiment both the groups had equal status with regard to

achievement in Biology as measured by the Pre-test.

The two Experimental groups which were taught through Peer Tutoring,
achieved more on the Post-test as compared with the two Control groups

when the relevant extraneous variables were not considered.

Out of the two Pre-test received groups, Experimental group I and Control

group II, the Experimental group gained more from what is taught through
Peer Tutoring.

There was no difference between the two Experimental and two Control
groups on retention of the materials acquired, Peer Tutoring and Existing

Method of Teaching were equally beneficial for Retention.

Among the pre-test received groups, the Experimental group I which was
taught through Peer Tutoring achieved more than the Control group II which
was taught through Existing Method of Teaching, showing the advantage of

Peer Tutoring procedures when the relevant variables were controlled.

In the Pre-test non received groups, Experimental group II to which Peer
Tutoring was applied show more Achievement in Biology as compared to the
Control group I to which Existing Method of Teaching was applied, showing
the effectiveness of Peer Tutoring when the relevant variables were

controlled.

Peer Tutoring as well as Existing Method of Teaching were found equally
effective in retaining the acquired knowledge, in the case of Pre-test received

groups, when the extraneous variables were controlled statistically.
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6.1.6.8. In the Pre-test non received group, there was no difference among the students
who received the two levels of Instructional Procedures — Peer Tutoring and
Existing Method of Teaching — in retaining the materials studied, when the

relevant variables were controlled.

6.2. SUPPORT / NON SUPPORT OF HYPOTHESES

In this part of the chapter, the investigator consolidated and presented the
arguments to support or non support the hypotheses. This is done with a view to

facilitate a global view about the outcomes of the present experimental investigation.

6.2.1. The first hypothesis states that, There will be no significant difference in the

mean Pre-test scores of the Experimental group I and Control group II, Boys
and Girls.

It was found that, significant difference does not exist in the mean Pre-test scores
between the Experimental group I and Control group II. Experimental group I Boys and

Girls does not significantly differ from Control group II Boys and Girls. Therefore the
first hypothesis is accepted.

6.2.2. The second hypothesis states that, There will be no significant difference in the
" mean Post-test scores (Objective-wise and Total ) of the Experimental and

Control groups, Boys and Girls.

Significant difference was noted in the mean Achievement (Post-test) scores
between the Experimental groups and Control groups. Advantage was noted for
Experimental group to which high mean Achievement score was associated.
Experimental group Boys and Girls were found to be superior over Control group Boys

and Girls. Thus the second hypothesis is rejected.

6.2.3. The third hypothesis states that, There will be no significant difference in the
mean Gain scores of the Experimental group I and Control group II, Boys and
Girls.
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Experimental group I and Control group II differ significantly in their mean Gain
scores. Experimental group I which had high mean Gain scores was found to be
superior to Control group II. Experimental group I Boys and Girls show advantage over

Control group II Boys and Girls. So the third hypothesis is rejected.

6.2.4. The fourth hypothesis states that, There will be no significant difference in the
mean Retention scores (Objective-wise and Total) of the Experimental and

Control groups, Boys and Girls.

It was found that, significant difference does not exist in the mean Retention
scores between the Experimental groups and Control groups. Experimental group Boys

and Girls does not significantly differ from Control group Boys and Girls. Hence the
fourth hypothesis is accepted.

6.2.5. The fifth hypothesis states that, In Pre-test received Experimental and Control
groups, pupils taught through Peer Tutoring will not significantly differ in

Achievement in Biology than pupils taught through Existing Method of
Teaching.

Six ANCOVA followed by Scheffe' Test were done for testing this hypothesis.
Significant difference was found in ANCOVA for Achievement. Six out of six
ANCOVA employed, yielded significant F-values. In all the six comparisons, higher
mean Achievement scores associated with the Experimental Group to which Peer
Tutoring was implemented. Thus Peer Tutoring proved its advantage over the Existing

Method of Teaching with regard to Achievement. Therefore the fifth hypothesis is
rejected.

6.2.6. The sixth hypothesis states that, In Pre-test non received Experimental and
Control groups, pupils taught through Peer Tutoring will not significantly

differ in Achievement in Biology than pupils taught through Existing Method
of Teaching.
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Five ANCOVA followed by Scheffe' Test were done for testing this hypothesis.
Significant difference was found in ANCOVA for Achievement. Five out of five
ANCOVA employed, yielded significant F-values. In all the five comparisons, higher
mean Achievement scores associated with the Experimental Group to which Peer
Tutoring was implemented. Thus Peer Tutoring proved its advantage over the Existing

Method of Teaching with regard to Achievement. Therefore the sixth hypothesis is
rejected.

6.2.7. The seventh hypothesis states that, In Pre-test received Experimental and
Control groups, pupils taught through Peer Tutoring will not significantly

differ in Retention in Biology than pupils taught through Existing Method of
Teaching.

Six ANCOVA were done for testing this hypothesis. Significant difference was
not found in ANCOVA for Retention. Six out of six ANCOVA employed, yielded non
significant F-values. So Peer Tutoring as well as Existing Method of Teaching were

proved to be equally effective with regard to Retention. Hence the seventh hypothesis
is accepted.

6.2.8. The eighth hypothesis states that, In Pre-test non received Experimental and

Control groups, pupils taught through Peer Tutoring will not significantly

differ in Retention in Biology than pupils taught through Existing Method of
Teaching.

Five ANCOVA were done for testing this hypothesis. Significant difference was
not found in ANCOVA for Retention. Five out of five ANCOVA employed, yielded
non significant F-values. So Peer Tutoring as well as Existing Method of Teaching

were proved to be equally effective with regard to Retention. Hence the eighth

hypothesis is accepted.
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6.3. EDUCATIONAL IMPLICATIONS OF THE STUDY

The present study was aimed to identify the effectiveness of Peer Tutoring and
Existing Method of Teaching on Achievement and Retention in Biology of standard
VIII pupils. The major findings and the conclusions drawn from it enabled the

investigator to make some suggestions which will contribute to improve the existing

system of teaching Biology in secondary classes.
Peer Tutoring: Need of the Classroom

The major finding revealed the effectiveness of Peer Tutoring. Pupils taught
through Peer Tutoring were seen to have more advantage than pupils taught through
Existing Method of Teaching, in terms of Achievement in Biology. From studies
conducted earlier, this may be due to the lack of a democratic atmosphere in the present
classrooms. Children are excessively dependent on the external control of the teacher.
But in Peer Tutoring, children learn from their classmates in a joyful atmosphere. Thus
learning becomes more interesting. The student acting as teacher will be more able to

understand the pupils and clear their doubts. This will make learning more effective and

easier.

In Peer Tutoring, students relate with each other and share their works. Peer
Tutoring offers a non-threatening atmosphere. There is no fear for teacher, as teacher
is in the role of a guide. Students can freely express their opinions and ask questions,
which they will hesitate to do in the presence of a teacher. Student teachers have a

sharper feel for the group as they are more aware of the likes and dislikes of students.

Learning therefore becomes more joyful.

Peer Tutoring produce benefits to both students giving and receiving instruction,
including learning gains, development of positive social interaction skills with another
student and heightened self-esteem. It builds up the self-confidence of tutors and they

gain a new appreciation for the role of a teacher.
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Teachers also benefit from Peer Tutoring. It frees teacher's time and reduce

teacher's stress level. Teachers are enabled to focus on new materials.

Make Teachers Aware

Implementing Peer Tutoring in present classrooms is relatively easier because,
the Existing Method of Teaching give importance to activity oriented classrooms.
Teachers can use Peer Tutoring also as a supplement towards their classroom teaching.
The only thing to be strictly followed is the importance of tutor training. Whether
administered as an individual programme or supplementary programme, without proper

tutor training, Peer Tutoring programme will not be successful.

First of all teachers should be made aware of the positive effects— academic,
social and personal — of Peer Tutoring. They should be encouraged in the use of Peer
Tutoring as a teaching modality. Teachers can made aware of the importance of tutor
training by the use of video recordings of previous Peer Tutoring programmes. With
the help of workshops, demonstration classes and video recordings, different types of

tutor training techniques can be introduced.
Topic and Training

Peer Tutoring can fit the existing syllabus. The topics selected by the teacher for
Peer Tutoring may be suitable for the student tutors to deal with. Teachers can prepare
the tutor training modules upon the selected topic, and render training for the selected
tutors. The tutor training classes can be conducted during extra class hours or interval
times. Teacher will have to take extra strain, but will be free from the duty of taking
class. So teacher can give more concentration on tutor training and module preparation

procedures.
A Change in Old Classrooms

Though tutor training sessions are of longer time, Peer Tutoring can be carried

out in 45 minute class periods. The seating arrangement of the class can be changed to
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that of a horse-shoe shape and teacher should previous.ly plan how to group students
and the number of students in each group. Teacher must be present at the time of Peer

Tutoring. This will give a confidence on the part of tutors and also teacher can render
help whenever needed.

Peer Tutoring programmes can be conducted in schools by a single teacher or as
a joint venture of two or more teachers, of same discipline or interdiscipline. Teachers

can co-operate with each other in tutor training, training module preparation, ability
grouping, etc.

Peer Tutoring practices can be even, experimented in other extra-curricular
activities with the proper guidance and plan of teachers. In spirit, Peer Tutoring

sessions will add a feel of pleasure in students when compared with the boring affairs
of a traditional classroom.

Molding Teachers

Implementation of Peer Tutoring in regular classrooms require careful and
systematic measures on the part of teachers. Training should be provided to teachers
in the preparation of tutor training modules and Péer Tutoring modules . Teachers
should be aware of different types of tutoring and training methods and techniques.
Hence training for Peer Tutoring should be definitely included as a part of the course in
teacher training institutions. So that all teachers will be aware and accomplished of the

necessary measures to be adopted while implementing Peer Tutoring in classrooms.
6.4. SCOPE AND LIMITATIONS OF THE STUDY

The present study was aimed to investigate the relative effectiveness of Peer
Tutoring and Existing Method of Teaching on Achievement and Retention in Biology
of standard VIII pupils. Appropriate standardised tools with proven Psychometric

properties were used to collect the data. The sample was four intact class divisions of
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standard VIII pupils. The investigator hopes that the result yielded by the study may

help the teachers and other educationalists to modify the teaching learning processes.

The present study was to examine the relative effectiveness of Peer Tutoring

and Existing Method of Teaching on Achievement and Retention in Biology of
secondary school pupils (Standard VIIT) of Kerala State only and hence the conclusion

may not be extended beyond the population sampled. This is the major delimitation of

the present study.

6.4.1.

6.4.2

6.4.3

6.4.4

6.4.5

6.4.6.

Some other limitations anticipated by the investigator are given as follows :

The study is confined to a small sample of four intact class divisions of standard
VIII students, as this is considered as the representative of secondary school

pupils.

Among several instructional procedures, only two (Peer Tutoring and Existing

Method of Teaching) are experimented in the present study.

Among the large number of variables that influence pupil's achievement, like,
Achievement Motivation, Emotional Instability, Maturity Level, Anxiety,
Classroom climate etc., only Pre-test scores, Intelligence (Verbal and Non-
verbal), Learning Strategies and Socio-Economic status were treated as the

Control variables for the present study.

The study was limited to Malayalam Language only.

Although there are several sophisticated Experimental Designs like the Time
Series Design, the Equivalent Time Samples Design, 2 x 2 Factorial Design, M x
N Factorial Design, Multivariate Design etc., the investigator selected the

Solomon Four — Group Design for the present study.

The effectiveness of Peer Tutoring and Existing Method of Teaching is

measured in terms of Academic Achievement and Retention only. Other aspects
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of learning (Such as Psychological development, Social development etc.) were

not considered.
6.5. DIRECTIONS FOR FUTURE RESEARCH

Conducting such an experimental investigation, enabled the investigator to

suggest some allied areas in the concerned field of the study, where further research

works are needed.
6.5.1 Small supplementary Programmes

From the study conducted it was found that Peer Tutoring can suit the classroom
teaching as an individual independent instructional procedure and in conjunction with
other instructional procedures. So the effectiveness of Peer Tutoring can be evaluated

by conducting small supplementary Peer Tutoring programmes as a part of Existing
Method of Teaching.

6.5.2 Comparative Studies

Different types of Peer Tutoring were proved to be effective in producing
learning outcomes. They include cross-age tutoring, True-age tutoring and Reciprocal
Peer Tutoring. Comparative studies can be made to check the advantage between

these different Peer Tutoring programmes.
6.5.3. Peer Tutoring in Other Disciplines

The review conducted on Peer Tutoring has shown that it is a better instructional
procedure in almost all fields like language, mathematics, reading, writing, science,
computer and medical fields. Studies can be conducted to measure the effect of Peer

Tutoring in many of these fields.
6.5.4. Every student As Tutor

Peer Tutoring offers immense benefits - social, personal and academical - on the
part of tutors. So if every student is given a chance to be the tutor, everyone can be

benefited. Achievement of tutors can be tested through Peer Tutoring Programmes.
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6.5.5. Peer Tutoring for Special Need Students

Peer Tutoring was found to be an effective tool to remediate learning failure
among mentally and physically challenged students, children from poverty and abuse,
and learning disabled students. So small Peer Tutoring programmes measuring the

effectiveness of disabled students as tutors and tutees can be conducted.

6.5.6. Personal and Social Growth of Students

Literature review has revealed that personal and social development of students
involved in Peer Tutoring situations are much more as compared to other instructional
procedures. Students improved their social interactions and tutors became more
confident, employable and responsible. Peer Tutoring can be evaluated by giving
emphasis on the social and personal growth and development of students.

6.5.7. Tutor Training

The importance of tutor training was explicit from the review of literature,
conducted. Careful consideration needs to be given to ways in which student tutors are
supported before, during and after the projects. Research works are needed in order to

specify procedures that improve tutor's ability to perform independently.

6.5.8 . Implementation of Peer Tutoring Programme

Though Peer Tutoring is approved as a promising tool for ensuring classroom
teaching, teachers as well as school authorities hesitate in using this instructional
procedure in regular classroom teaching. There exists many barriers against
implementing a Peer Tutoring programme in regular classrooms. Amnalysis and
validation is required to determine the conditions under which Peer Tutoring

procedure can be effectively applied across the schools days.
6.5.9. In Non Academic and Specialized Areas

Peer Tutoring offers success to the participants involved in all aspects. So this
multifold benefits can also be applied in other non academic and specialized areas also.

Application of peer tutoring in areas like Music, Horticulture, Sports etc., can be

documented.
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AppendixI B

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

TRAINING MODULE FOR TUTOR TRAINING

Dr. P.K. Sudheesh Kumar Reshma P.T.
Subject : Biology
Class : -8
Unit : Interdependence in the Living World
Lesson : Food relationship in the ecosystem
Content Analysis
Major concept Minor concepts
Biosphere Ecosystem
Food chain

PHASE 1-INTRODUCTORY PHASE

(Teacher enters into the class where students selected for tutor training are

seated)

Pupils :  Good morning teacher.

Teacher :  Good morning. Let us introduce ourselves, first. We will
do that in a new way. You write down your name, house
name, place and favourite game in a piece of paper. Fold
and keep it on this table. Each one of you take any of the

slip and read it aloud. The student whose name is read
must stand up.

(Teacher and students follows that pattern of introduction).

Teacher . Likewise, today we will experiment a new method of
teaching in our class in, which you will learn lessons
through cooperation. It is known as 'Peer Tutoring'. Itisa
method in which students are taught by classmates who
are advanced in knowledge. The whole class is divided
into small groups. A tutor is alloted for teaching and
clearing doubts of each group. And you are selected for
becoming such tutors. Those who are ready for this please

put up your hands.
(All the tutors put up their hands).
Teacher :  Very good. All of you can do that. That is why you are
selected.

Pupil :  But teacher, how will we teach?
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Teacher : Il explain everything. Before that are you aware of the

importance of the role of tutor and responsibilities to be

done.

Pupils :  No.

Teacher : Tutoring is a heavy responsibility. Mutual respect and
trust is the basis of tutoring. You must try to gain their
trust in yourself.

Pupil :  How is it possible?

Teacher : You must try to understand their feelings and

communicate patiently. Always be open minded and
natural. Never punish them or criticize them. Don't
hesitate to admit that you do not know a thing if you are
not aware. Be punctual in tutoring processes.

You will have to take care of many things other than this.

A pamphlet containing all those details will be given to
you at the end of this period.

Guidelines to Tutoxjs

=20 0N XN

0.
1.

Inculcate trust among pupils.

Tutors must make things easier.

Never hesitate to admit your ignorance.

Ask questions.

Your students must be able to explain what they have learned.
Be a good listener.

Have fun during tutoring.

Start from what they know.

Though they look like children, mentally they may not be so.
Majority of the pupils will be careless. |

If they tell it is boaring, take an interval.

Do's and Don't's for tutors

Do's

o N

N

o

Inculcate responsibility among students.

Give ear to what your pupils have to say.

Encourage them to express their thoughts and feelings.

Always be friendly.

Give verbal and tangible rewards.

Keep separate record for each pupil (About the tutoring session, the
learning materials used etc.)

Keep a record of your pupil's progress.

Meet your teacher regularly.

Be punctual during tutoring sessions.



Don't's
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1. Do not punish the pupils.
2. Never insult or use harsh words.
3. Never do their homework.

Pupils
Teacher

Teacher

Pupils
Teacher
Pupils
Teacher

Pupils
Teacher

Pupils
Teacher
Pupils
Teacher
Pupils
Teacher

Pupils
Teacher
Pupils

Teacher

Pupils

Teacher
Pupils

Teacher
Pupils

: Will we able to do this?
: Why not? My whole hearted cooperation is always with you.

- PHASE II-TEACHING PHASE

: The fourth unit in your biology text book, Interdependence in

the living world, is selected for teaching. Let us start.

: (With enthusiasm) Yes teacher.

: What is biosphere?

: The place were living things are found.

: It is the space above and below the surface of earth, where

living things are found. Look out of your classroom. What can

you see?

: Tree, bird, soil, man, plant, flower, sky, light.

: (Rephrasing student answers) Yes, tree, plant, bird, man,
sunlight, air, etc. isn't it? Can you classify them into two?

: (After thinking) Living things and non living things.

: Which are living things?

: Tree, plant, man, bird.

: Which are non living things?

: Sunlight, air.

: So, how many types of factors are present in biosphere? what

are they?

: Two types. Living and non living things.

: Is there any relation between them?

: Yes, Oz in the air is used by the living things for respiration.

Sunlight is used by plants for preparation of food.

: Yes, a living thing is depending on its surrounding in many

ways. What are they?

: Plants use sunlight for photosynthesis. O2 is used for

breathing by the living things. CO: is used by plants for

photosynthesis. Water is the medium of living for aquatic

plants and animals, and is also used for photosynthesis.

Nutrients in the soil are used for the growth of living things.

: Okay. What are the characteristics of a biosphere?

: In a biosphere, living and non living things are present. They

are interdependent.
: There is a specific name for this system. Do you know that?
: (After thinking) No.
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Teacher  : Ecosystem. Forest is an ecosystem. Can you differentiate the
different living and non living things in it?
Pupils : Living things-Lion, Tiger, Deer, Bear, Monkey, Rabblt
Peacock Tree, Plant, Flower.
Non living things-Soil, light, air, water.

Teacher  : Okay. Habitat is the natural environment of an organism.
Can you give an example?
Pupils : Tree is the habitat of monkey, earthworm's habitat is soil.
Teacher  : Very good. Such different habitats will be present in one
ecosystem itself. Can you name the different habitats in
forest?
Pupils : Tree, Soil, Grassland.
Teacher  : Yes. What is an ecosystem?
Pupils : A system comprising living and non living things and their
mterdependence
Teacher = : How many factors will be there in an ecosystem?
Pupils : Living and non living things.
Teacher  : Yes. How are they related?

(Pupils explain the relation between living and non living things one by
one).
Teacher  : We have learned about the relation between living and non
living things in ecosystem. Now is there any relation between
living things in the ecosystem?

Pupils : (After thinking for some time) One organism is feeding on
another.

Teacher  : That means they are having a food relation among them. Can
you give examples?

Pupils : Cat eat rat.

Another pupil: Lion eat deer.
Another pupil: Cow eat grass.

Teacher  : Who eat cow?

Pupils : Lion, Tiger.

Teacher  : One eat other and is eaten by another. Can you find out such
a relation between the living things which I say.

Pupils : (With enthusiasm) Yes teacher.

Teacher  : Snake, rat, hawk, paddy.
You must write from the living thing coming first to the last.

I'll give you 2 minutes.

(After a short discussion, pupils find out the relation).

Pupils : Rat eat paddy, snake eat rat, snake is eaten by hawk.

Teacher : Correct.
Look at this food relation, each organism is coming one after the
other as a part of chain. So we can call it 'food chain'. Can you
define it?



(Pupils define food chain. Teacher helps and corrects mistakes).

Teacher  : This food chain is written in a particular form. Put an arrow
mark from the first component to the next. Then from the
second component to the third and so on, till the last

component.

(Teacher shows the pupils how to write food chain)

Teacher : Now you try.

(Pupils write, teacher give advices and corrects mistakes).

Teacher  : Correct. Now I will show you a picture. Looking at this you
should write at least four food chains each. I will give you ten
minutes.

(Teacher show the picture containing different plants and different animals
like caterpillar, grass hopper, rabbit, cow, goat, fox, hen, snake, frog, deer,

tiger, lion, man, vulture and eagle. Students asks questions. Teacher
answers them).

Teacher  : (After some time) Have you finished?
Pupils . Yes

Teacher  : Each one read out what you have written.
Pupils : (One by one)

1. Grass —Grass hopper— frog— Snake
2. Plant — Caterpillar - Hen —Fox
3. Grass — Deer — Lion — Vulture
4. Plant - Goat ->Man.
Teaher : Very good.

Now check what you have written. From whom does all of
them start?

Pupils : Plant.

Teacher  : Why all food chains are starting from plants.

Pupils : In nature only green plants has the ability to prepare food.
Teacher  : Very good. It is correct. In nature only green plants can

prepare their own food through photosynthesis. If so what can
we call them?

(Pupils look each other in doubt).

Teacher  : Producers'. Because they are producing the food.
Understand?

Pupils - Yes

Teacher  : What will happen to an ecosystem if green plants are not
present?

Pupils : The next trophic level will not get food. They will perish.

Teacher ~ : What about the next level?

Pupils : They will also die without food.

Teacher  : That means the ecosystem altogether will be destroyed. Isn't

it?
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Pupils : Yes.
Teacher : What can we infer from this?

Pupils : Green plants are necessary for the existence of an ecosystem.
Teacher  : Very good.

PHASE III-TUTORING PHASE

Teacher  : You have learned this much. Now you have to teach all these
to your classmates.

Pupils : Yes

Teacher : We will see how it is.

You must show this picture to the students in your group.
(Teacher shows the picture of a pond ecosystem).

Then ask them what all can they see. What can you see?

Pupils : Sun, plant, water, fish, frog, flower......

Teacher = : Now ask them to classify these into living and non-living
things. How will they classify?

Pupils : Living things include plants, fish, frog, flower etc, and non-
living things include sun, water, soil, etc.

Teacher  : Ask them how they are related:

What answer must they give?
(Pupils gives some relations between living and non living things).
Teacher  : That is not enough. Make them understand that each non
living thing is related with living things.
Sunlight- Plants use for photosynthesis.
O2- Living things use for respiration.
CO»- Plants use for photosynthesis.
Water- Medium for the living of aquatic plants and animals,
also used by plants for photosynthesis.
Temperature- Arrange favourable temperature for the life of
each organism. |
Nutrients- Used for the growth of plants and animals.
Teacher  : Repeat it till all of them are thorough. After that make each of
them say aloud each relation.
Now what must we teach next?
Pupils : About ecosystem. .
Teacher  : Explain to them that such a system in which living and non
living things are related with each other is called an ecosystem.
Also give examples, what are the examples?

Pupils : Forest, pond, field, grassland.

Teacher  : Correct. What is habitat?

Pupils : The natural environment surrounding an organism.

Teacher  : Explain to them that habitat is the natural surrounding in

which an organism lives and that there are a number of habitats
in a single ecosystem.



Pupils

Teacher
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: Can't we give the examples of monkey living on tree and lion
living in cave in forest?

: Sure. You yourselves can find out many examples. Now you
must teach the food relation among the living things in the
ecosystem. For that give them this chart containing the picture
of different living things.

(Teacher shows them the chart)

Pupils
Teacher

Pupils

Teacher

Pupils
Teacher

Pupils
Teacher
Pupils

Teacher

Pupils
Teacher
Pupils
Teacher

Ask them what relation exists between these.

: They will say there is food relation.

: Explain to them that there is a food relation between living
things and that one organism is eaten by another.

: Can't we ask them to find out such a relation in which an
animal which is eating another animal and is eaten by another
from the chart.

: Sure. Ask each one of them to find out each relation. After
that ask them to find out a food relation from the first to last.
From whom will it start?

: From plants.

: Correct them if they have mistakes. Ask them to read it aloud.
After that explain to them that in a food relation living things
are placed one after another as it is in a chain and so it is called
as a food chain.

Ask them what it is. What is a food chain?

: A relation in which one organism eat other and is eaten by
another organism is called a food chain.

: After that show how to write a food chain. How will you
write it?

: Put an arrow mark from the starting level to the next, and
continue this till the last level.

: Correct. Ask them to write out maximum number of food
chains by looking at the picture. Check whether it is correct.
Then make them read it aloud. Now ask them to check what
they have written. Ask from whom does each food chain starts.
What must they answer?

: From plants.

: Ask the reason for this. What is the reason?

: In nature only green plants has the ability to prepare food.

: Explain to them that in nature green plants only can prepare
their own food and therefore they are called as producers.
Discuss with them the after effects of the absence of green plants
from an ecosystem. After that teach them each point. Now you
can ask questions from the starting of the lesson. If they have
doubts. You must teach again.

Now, what do you feel? Are you sure that you can teach this
much.
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Pupils : (With smile) We will try our level best.

Teacher  : Good. But trying is not enough. Before taking class, you
should study again and again what you have learned now. This
is a plan which will help you to conduct a class. I will give this
plan and the pamphlets and pictures to you (Teacher gives the
lesson formats, pamphlets and pictures to the pupils).

If you have doubts you can contact me. Best wishes to all of
you. Thank you.

Pupils : Thank you teacher.

(Teacher leaves the classroom).
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Appendix II B

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

PEER TUTORING MODULE

Dr. P.K. Sudheesh Kumar Reshma P.T.
Subject : Biology

Class : 8

Unit Interdependence in the Living World

Lesson : Food relationship in Ecosystem |

Time 45 minutes

Objectives

1.

2.

w

o

The pupil gains knowledge about Biosphere, Habitat, Ecosystem,
Foodchain, etc.

The pupil develops understanding about living things, non living
things and their interdependence and the different components of
food chain and the relation between them,

Acquires ability to locate new food chains from what is known.

Predicts what will happen to the ecosysten in the absence of green
plants.

Develops positive attitude towards cooperative learning activities.
Develops cooperative spirit

- Develops ability to ask questions, doubts, etc. and find solution to

them through group discussions.
Increases the confidence in learning activities.

PHASE I: INTRODUCTORY PHASE

(Teacher enters in to the class and wish students. All students stand up and
respond to her)

Teacher :  First of all, we will introduce ourselves to each other.

(Teacher introduces herself and after that each pupil introduce themselves).

Teacher  : Areyou prepared to learn Biology?
Pupils Yes.
Teacher : Today we can learn Biology through a new method known

Pupils

as 'Peer Tutoring'. Do you know what it is?
No. |
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Teacher

Pupils

Teacher

ii
It is a way in which your classmates act as teachers and
teach you the lessons. Are you interested?

(With enthusiasm) Yes.

(Asks the tutors to come forward). These students will teach
you today. Before that the whole class must divide into five
groups. I will call out the name of pupils in each group.

(Teacher calls out the name of pupils belonging to each group as decided
earlier. Assigns a tutor to each group).

Teacher

In this method of teaching, you have to sit as five separate
groups. For this, we will rearrange our classroom.

(Teacher draw the model of seating arrangement on the board).

WINDOW WINDOW WINDOW
1| Ll m Ll Ll 1]
T T q u —T T
X
X XXX XXXXXXX
x X
X X
X
x| |2 s
X X
X
X X
X X
X X X X
X X
X Tr. X
X X
| R |
- BLACK BOARD ——

Teacher

You must sit as it is shown on the board.

(Pupils rearrange the classroom according to the horse shoe shaped model

on the board).
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Teacher : Areeverybody comfortable?

(Some students complaints and teacher listens to them carefully and solves
the problems).

Teacher : Now, each tutor will teach each group. All of you must listen
to it carefully.

PHASE II : TUTORING PHASE

(Tutor wishes the tutees in her group. Tutees wish her back).

Tutor . Let us start learning. Are you ready?
Pupils ¢ Yes, We are ready.
Tutor :  First of all I will show you a picture. Look at it carefully and

tell what you can see in it.
(Tutor shows the picture of a pond eco-system).
Tutor :  Each one of you tell me what you can see in the picture.
Pupils . Sun, water, plant, fish, frog, crane, lotus ....

(Pupils, one by one tell each and every object in the picture).

Tutor :  Can you classify them into living things and non-living
things.

Pupils :  (After a few minutes of discussion) Plant, fish, frog, and
crane are living things. Sun, water, mud, etc. are non-living
things.

Tutor : Is there any relation between living things and non-living
things?

(Silence. Pupils are not able to interpret the question).

Tutor . Are non-living things beneficial to living things in any way?

Pupils . Yes. Plants use sunlight for preparation of foods and they

need water for their growth.

Tutor . Is that the only relation between them. I will tell it one by
one, listen carefully.

(1) Plants use sunlight for photosynthesis. Do you know
what is photosynthesis?

Pupils : It is the process in which plants prepare food in the presence
of sunlight using CO2 and water.

f‘l\.‘
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Tutor . Very good. (2) All living things take in Oz during

respiration.
Pupils :  Ogzis present in air. Then how will aquatic animals respire?
Tutor : Oz is present in air in the form of gas and in water in a

dissolved state.

(Tutor makes the pupils understand that terrestrial animals respire O in the
air and aquatic animals respire the dissolved O in the water).

Tutor :  (3) Plants use CO; in the air for photosynthesis.

(4) water is the medium of living for aquatic animals and it
is also used by plants for photosynthesis.

(5) Various nutrients present in soil and water are necessary
for the growth of plants and animals.

(6) Temperature is suitable for the living of each animal.

(Tutor explains that the high temperature in the land is suitable for
terrestrial animals and the low temperature in water is suitable for aquatic
animals).

Tutor :  Are all the points clear to everybody?
(Pupils again ask doubts. Tutor solves all of them with patience).

Tutor :  Now each one of you tell the relationship between living
things and non living things.

(Each pupils tells each point. Tutor encourages them verbally and through
facial expressions).

Tutor :  Good. All of you are listening very well. Now we will move
on to next content.

Pupils : Okay.

Tutor :  You have learned that, in nature there are living as well as

non-living things and they are related to each other. Such a
system is known as ecosystem. The pond which you have

seen in the picture is an example for ecosystem. Can you
give other examples?

Pupils :  (After thinking for few minutes) River, sea.
Tutor :  Why they are called as ecosystem?
Pupils . There are different living as well as non-living things in river

and sea and all of them are interrelated.
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Tutor :  Good. Forest, field, grassland, etc. are other examples. In all
these areas, living and non living things and their
interrelation exists. One of you explain the different living
and non-living things in forest.

(One pupil explains the living and non-living things in forest and their
relation. Tutor adds the missing points. Likewise tutor make the pupils
explains the examples like field, grassland, river, sea, etc.)

Tutor :  Very good. So you know what is ecosystem. Can you define
it?

(Pupils define ecosystem. Tutor render help).

Tutor :  There are so many living things in the ecosystem. So doesn't
each one of them need a particular surrounding for their
living?

Pupils : Yes.

Tutor :  Such a natural surrounding in which each animal lives is

known as habitat. For example monkey lives on trees, lion

in the den, snake in burrows, etc. Can you find out other

examples?

(Pupils give certain examples).

Tutor :  What is habitat?

Pupils :  Natural surrounding in which a living thing lives.

Tutor :  How many habitats will be there in an ecosystem?

Pupils :  Somany.

Tutor :  Tell the different habitats in the ecosystems, pond, field, sea,
etc.

(One by one each pupil gives the habitat in each ecosystem. Tutor
encourages as well as corrects mistakes).

Tutor :  You have studied the relation between living and non living
things in an ecosystem. Now, look at the chart, and tell me
what is the relation between living things?

(Tutor shows them a chart containing the picture of different living things.
After some time of discussion, the pupils find out that a food relation exists
between the living things).

Tutor : Okay. That means one living thing preys on another living
thing.

Pupils : Yes.

Lt
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Tutor :  If so, can you show me the living thing which becomes the
prey and that which is the predator?

(Each pupil finds out each food relation).

Tutor :  Okay. Can you find out a food relation from the first living
thing to the last one?

(Pupils discusses with each other. Asks doubts. Tutor clarifies them).

Pupils :  Caterpillar feed on leaves. Caterpillar is eaten by hen. Hen
is eaten by fox. Lion feeds on fox.

Tutor :  What will happen when lion dies?

Pupils :  Body will decay and decompose to soil

Tutor :  Who helps in the decomposition of body?

Pupils :  Bacteria.

Tutor :  Very good. Have you learned about bacteria? What is their
function?

Pupils :  Feed on decayed matter and degrade them and bring back

them to nature.

Tutor :  Look at the food relation you have framed. One organism
eat other and is eaten by another organism. Each living
thing come one after another as in chain. So we can call such
relations as 'food chain'. Can you describe food chain?

(Pupils explain food chain. Tutor corrects them).

Tutor :  Food chain is written in a particular way. Draw an arrow
from the first member to the next. Then from that member to
the third. Likewise continue till the last member.

(Tutor show the pupils how to write a food chain. Pupils try writing, tutor
gives necessary advices).

Tutor :  Now try to write down maximum number of food chains by
looking at the chart.

(Pupils engage in discussion. Asks doubts to each other and solves them).
Tutor :  (After some time) Have you finished writing?

Pupils : Yes

(Tutor checks whether the food chains they have written is correct)

Tutor :  Now each one read out what they have written,

(Pupils one by one read out each food chain).



Tutor

Pupils
Tutor
Pupils

Tutor

Pupils
Tutor
Pupils
Tutor
Pupils

Tutor
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Now check the food chain you have framed. From whom
does all start?

From plants.

You know why?
In nature, only plants have the ability to prepare food.

Yes. In nature green plants only have the ability to prepare
food with the help of photosynthesis. So green plants are
called 'producers'. What does they produce?

Food.

Where does this food goes to?

To the animals eating plants.

Where does it go from those animals?

To the next animal.

If so, let us see what will happen to the ecosystem in the
absence of green plants.

(Tutor and pupils discuss about the aftereffects of the absence of green
plants. At the end the tutor makes the pupils understand that the absence of

green plants affects each component of the ecosystem and it will lead to the
destruction of the ecosystem).

Tutor

Have you understood the importance of plants? So we

should not destroy these valuable plants and should take
interest to plant more trees.

(Tutor makes them understand the need for planting more trees. Pupils
listen with interest).

Tutor
Pupils

Tutor

PHASE III - CONCLUDING PHASE

Did you understand what was taught today?
(With enthusiasm) Yes.

Then I will ask some questions.

(Tutor asks questions from the starting of the lesson. All pupils give
answers. Tutor repeats and rephrases the answers).

Tutor

Now write down some questions. You should answer them
by next class.

(Tutor gives questions).

Tutor

Pupils

Todays portion is over. Thank you.
Thank you.
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(Teacher calls back the five groups).

Teacher
Pupils
Teacher
Pupils

Teacher

Pupils

Did you all understand what was taught today?
Yes.

Did you like this method?
Yes

So we will adopt this method in the next biology classes also.
Thank you.

(Happily) Thank you teacher.

(Teacher leaves the classroom)
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8

Biology

Interdependence in the living world
Food relationship in the ecosystem
45 minutes.

Understand the different habitats and ecosystem in nature

Collects more details about different living and non-living things in ecosystem and their relation
Gain knowledge about food chain

Understands that plants are the only producers in nature.

A picture showing different living and non living things of nature
A chart containing picture of different living things
Picture of different animals and plants for preparing six different food chains

Reshma. P.T
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Curricular Statements

Behavioural Specifications

Activities

Evaluation

There are living and non-living
things in nature. They are inter
related. Such a system ecosystem.
The natural surrounding of an
organism - habitat. There are so
many habitats in an ecosystem.
Examples

Non living things are useful to
living things in many ways.
Living things are involved in
food relationship

In an ecosystem one organism eat
other and is eaten by another
organism.

Observing
Classifying
Inferring
Identifying

Formulating hypotheses
Interpreting

Inferring

Reporting

Identifying variables

Observing
Interpreting

Making operational definitions

Teacher divides the whole class
into six group, and name each

group

Teacher show a picture in the
class containing different living
and non-living things in nature.
Ask them about the living
surrounding of each organism.
Present the concept of habitat.
Ask them to identify living and
non living things. Ask about the
relation between them. Present
the concept of ecoystem.

Give a paper slip containing two
questions to each group . Ask
them to find answer within 10
minutes

1. How are non living things
useful to living things.

2. Are living things related with
each other in any way?

Give the picture of different living
things to each group to construct
different food chains. Ask to find

Give examples for different

ecosystems
How many habitats will be there

in an ecosystem?
Why?

Living thing or non living thing.
Which is more important in an
ecosystem? How will the absence
of non living things affect
ecosystem?

What is food chain?
How many food chains will be
present in an ecosystem?




Food chain — definition

There are many food chains in
one ecosystem

All food chains start with green
plants. Green plants are the only
producers of nature .

Absence of green plants will

Predicting

Observing
Classifying

Inferring
Formulating hypotheses
Predicting

out the food relation between
them. Describes food chain. Ask
pupils to define it. Shows them
the way of writing a food chain.
Asks them to write the food
chains they have framed in the
same manner

Show, them the chart containing
pictures of different organisms,
and ask them to write maximum
food chains.

Ask pupils to check the food
chains they have framed and to
find from whom does all food
chains start and why.

ili

Why an organism is involved in
more than one food chain?

In what all way does the absence
of green plants affects ecosystem?

destroy the ecosystem.

Follow up Activities.

W

Note down the points studied, in a science book.
Draw the diagram of a food chain in a chart paper.
Plant trees in your school and house premises.
Write short notes on ecosystem and deforestation.
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Appendix IV C

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

ACHIEVEMENT TEST IN BIOLOGY

(FINAL)

Dr. P.K. Sudheesh Kumar Reshma P.T.

Directions:

1. This is a Biology test. Separate sheet is given for marking answers. Do not
write or draw anything in the question paper.

2. For each question four alternatives (A, B, C, D) are given. Out of them only
one is correct / most suitable answer. In the answer sheet, four squares are
given against each question number. After selecting the correct answer,
write the alphabet denoting the answer against the question number.

3. If the alphabet you have written first is wrong, before changing it draw a
small square (J) around it and then write the correct alphabet.

4, You should attempt all questions.

5.

Start marking the answers only after the invigilator says 'Start'.

What is the relationship called in which an organism absorbs food from the
host organism?

A. Predation B. Mutualism

C. Parasitism 'D. Commensalism
What is the main characteristic of food chain?

A. All food chains start with green plants.

B. Food chains include numerous living beings.

C. All food chains are interrelted.

D. Food chains include different trophic levels.

- Which among the following is an example for ecosystem?

A. Forest | B. Tree trunk
C. Water D. Shrub
What is the main reason for the imbalance of biosphere?

A. Destruction of plants B. Scarcity of pure water
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C. Extinction of various organisms

D. Indiscriminate human intervention

Which among the following is in correct order?

A. Producers, secondary consumers, primary consumers, decomposers
B. Primary consumers, producers, secondary consumers, decomposers
C. Producers, primary consumers, secondary consumers, decomposers
D. Primary consumers, secondary consumers, producers, decomposers

Name the scientist who discovered cell - the basic building blocks of living
organisms.

A. Rudolf Virchow B. Robert Hooke

C. M.]. Schleiden D. Theodore Schwann
Which among the following words mean fluid of life?
‘A. Lysosome B. Centrosome

C. Phloem D. Protoplasm

When was cell discovered?

A. In1565 B. In1655

C. In1665 D. In1555

Which among the following is an example for multicellular organism?
A. Paramecium B. Euglena

C. Amoeba D. Hydra

Where in chloroplast is chlorophyll seen?

A. Stroma B. Lamellae C. Grana

D. Sticking on the internal part of chloroplast.
In which animal is nephridia found?

A. Hydra B. Cockroach

C. Amoeba D. Earth worm

Which among these parts takes urine from kidney to urinary bladder?
A. Urethra B. Renal vein

C. Ureter D. Urinary bladder

Which among the following control the transpiration rate in a teak?
A. Mitochondria B. Nucleus

C. Stomata D. Chlorophyll

Which among the following is an example for an organism excreting
ammonia?

A. Cockroach B. Earth worm
C. Spider D. Amoeba
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In which among the following animals is a specialized structure for
removing waste materials not present?
A. Cockroach B. Amoeba
C. Hydra D. Earth worm
Which among the following is most suitable to the meaning of ecology?
A. Study of environments of different ecosystems.
B. Study of different ecosystems.
C. Study of the relation between living and non-living things in an
ecosystem.
D. Study of the number of living things in a particular ecosystem.

If the number of big fishes in a river increases beyond limits, what will
happen to the number of small fishes?

A. Will increase "B. Will decrease
C. Same as before D. Increase or continue as same.
Ferocious carnivores must be protected. Why?

A. In their absence, the living organisms in the trophic level beneath them
will increase unlimitedly.

B. The equilibrium of an ecosystem is maintained by ferocious carnivores.
C. In their absence, decomposers in the next trophic level will perish.
D. Inan ecosystem the number of ferocious animals should be maximum.

Select from the following, the factor which is not necessary for the
photosynthesis of plants?

A. Carbondioxide ' B. Oxygen
C. Water D. Sunlight

Why the rate of carbondioxide in atmosphere is not increasing though
carbondioxide is given out through respiration?

A. Carbondioxide is changed to carbohydrate through photosynthesis

B. Carbondioxide gets trapped in the body of dead animals.

C. Carbondioxide change to carbonates.

D. Carbondioxide splits apart.

What does cell theory establish?

A. All cells have nucleus B. Cell use ATP for need of energy
C. Cell division occurs through mitosis

D. Cells are the basic building blocks of organisms.

The discovery of electron microscope, made the study of the minute
structure of cells easier. Why?

A. Live cells can be seen through electron microscope.
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B. Electron microscope is made for the study of cells.

C. Through electron microscopes objects can be viewed, six lakh times
bigger

D. Image can be seen on a screen when viewed through electron
microscope.

If cell is compared with a factory, which organelle will function as the
control unit of factory?

A. Mitochondria B. Ribosome
C. Chloroplast D. Nucleus

The sprig of a pea seed started producing chlorophyll. Which among the
following has induced it?

A. Light B. Water
C. Oxygen D. Carbondioxide

Which among the following is an example for an organism in tissue level
structure?

A. Euglene B. Paramecium

C. Amoeba D. Hydra

What is common in the growth of a cell, organism and society?
A. Their growth is in the influence of nature.

B. Energy is needed for their growth.

C. Chemical reactions are involved in their growth.

D. All of the above.

19t century is considered as the most important period in cell biology.
Why?

A. Cell was discovered during these years.

B. Most of the discoveries related with the cell happened during these
years.

C. Most of the scientists who studied about cell was born during these
years.

D. Instruments helped in the discovery of cells were made during these
years.

Lysosomes are seen more in number in white blood corpuscels. From this,
what can be inferred about the function of white blood corpuscles?

A. Transports food to different parts.

B. Receives and transmits impulses.

C. Protects body from pathogens. D. Produces energy
Most of the mitochondria are seen in muscular tissues. Why?

A. Muscular tissues are big compared with other tissues.
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B. Maximum energy is utilized for muscular movements.
C. The movement of involuntary muscles are controlled by mitochondria.
D. Energy is not needed for the functioning of other tissues.

The amount of urine passed by an individual will be more during cold
seasons. Why?

A. More waste materials are forming in the body.

B. Due to the increase in the amount of drinking water.
C. Due to the decrease in the rate of sweating.

D. Due to increased fatigue.

Which among the following has least chance in reabsorption from the
glomerular filtrate?

A. Amino acid ' B. Uric acid
C. Sodium D. Glucose

What is the meaning of the sentence, plants have an important role in
controlling the climate of a region?

A. Climate of a region is controlled only by plants.

B. To minimise climatic changes we should plant more trees.
C. Plant trees suitable for each season.

D. Climate of a region mainly depend on the amount of plants.
Why a person doing heavy work sweats more?

A. Because of more fatigue

B. Due to the increased amount of waste materials

C. Due to the increased blood flow under the skin

D. Because of increased water intake.

In a balanced ecosystem, five trophic levels like grass, primary consumer,
secondary consumer, tertiary consumer and decomposer are present.
These five levels can be represented as in the following diagram, based on
their food relation. -

[~




35.

36.

37.

38.

39.

40.

vi

If herbivores increase in number due to the absence of carnivores, which
trophic level will be affected?

A 4 B.3 C. 2 D. 1
A->B oC

If A, B, and C are three organisms and the arrows denote the food
relation between them, which among the following will be correct?

A. Predation exists between A and C
B. Mutualism exists between A and B
C. Mutualism exists between B and C
D. Predation exists between B and C

In a vegetable crop, which among.the following is not directly influenced
by sunlight?

A. Germination of seed B. Flowering
C. Transpiration D. Fertilization of soil
I-A->1

If A denotes water (H20) and carbondioxide (CO2z), which among the
following is correct?

A. I photosynthesis, II respiration
B. I photosynthesis, Il decomposition
C. Irespiration, II photosynthesis
D. I decomposition, I respiration

If the function of golgi apparatus is producing secretions, where will be
they mostly found?

A. Muscle cells B. Bone cells
C. Gland cells ‘ D. Blood cells

For a male, having six fingers in the right hand and a female who is
normal, a baby was born with six fingers in both hands. Which cellular
component of the parents caused this?

A. RNA B. DNA
C. Ribosome D. Plastids

The amount of urine excreted by a healthy man in a week is given in the
table. The amount of water he had taken was same for all days.

Day Amount of urine (in cc)
Sunday 1520
Monday 1540
Tuesday 1470

Wednesday _ 1510
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Thursday 1240
Friday 1450
Saturday 1770

Atmospheric temperature was least on which day?
A. Saturday B. Sunday C. Monday D.  Tuesday

A crocodile eats a lamb. Soon after that a plover bird enters the mouth of
crocodile and picks up the food particles. On the basis of food chain, to
which among the following does plover bird belongs go?

A. Producer B. Primary consumer
C. Secondary consumer C. Tertiary consumer

The spiders living in the Himalayan territory are the organisms living on

the most highest territory on the earth. They are carnivores. If so, how will
they get food?

A. Daily they come down to valleys for food.

B. They feed on the insects carried away with the wind to the territory.
C. They feed on each other.
D. They become herbivores.

The cell division in the diagram given below denotes plant cell or animal

cell?
2 T
/"5
o

T
N/

A. Animal cell. Because spindles and nucleolus are seen.

Y

B. Animal cell. Centrioles are seen and cytoplasm deepens from both
sides.

C. Plant cell. Centriole and cell wall are seen.
D. Plant cell. Spindle fibres and nucleolus are seen.

Certain viruses have RN A but not DNA. What does this denotes?
A. These virus cannot divide.

B. Inthem RNA acts as carriers of hereditary characteristics.
C. They can synthesise proteins but not nucleic acids.
D. For reproduction, their nucleic acids must join with the DNA of hosts.
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Amount of substances (gm)

viii
Which among the following establishes that the thymus gland in a
mammal is associated with increasing immunisation?
A. Itis very close to heart.
B. Large number of white blood corpuscles.
C. Placed near the bronchi, which is the entrance for all pathogens.
D. Presence of immense blood vessels.

In the graph shown below, the factors in urine of a person for one day and
its measures are given.

25

N
o
"

—
w\
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e
o
X

[3,]

Sodium Potassium Phosphate Urea Creatiniche Calicum Uric acid
Components

Which factor greatly influence the quantity of urine?
A. Uric acid B. Urea
C. Sodium D. Potassium

A Dbiological scientist classifies chemical substances according to their
contributions towards the existence of a cell.

To which among the following does vacuole best suit?
A. Protection B. Storage
C. Control D. Transport

Which difference among the following will be more reasonable for the
extinction of life on earth?

A. 10°C decrease in the average temperature.
B. All ultraviolet rays of sun entering the earth.
C. Disappearance of moon.

D. Change in the revolutionary path of earth to a circle.

viii
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The increase in the number of pests in a pond in equilibrium was noted.
Which among these is the best reason for that?

A. Abundance of plants.

B. Climate favourable to the growth of pest.

C. Decrease in the number of frogs.

D. Increase in the number of other living things in pond.

There are no specialised structure for excretion in plants. Which among
these is the satisfactory explanation for that?

A. In plants metabolic activities does not take place.
B. There are no waste materials in plants.

C. They excrete their waste materials through roots as they are fixed in
soil.

D. Waste materials are minimum as life processes are also minimum.



Appendix IVD

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

ACHIEVEMENT TEST IN BIOLOGY

RESPONSE SHEET
(FINAL)
Name Of PUPIL: .....oiiiiiiinicniincrcntenrcecreeneeee b sre b et saee s Class: ..ccccovvveennnenn.
SCROOL: .ot b e sa s e s sbs s abesae e sabe et e s stensesseaenne
Boy/Girl: ..............
No. A B Cc D No. | A B Cc D

1 26

2 27

3 28

4 29

5 30

6 3

7 32

8 33

9 34

10 35

11 36

12 37

13 38

14 39

15 40

16 41

17 42

18 43

19 44

20 45

21 46

22 47

23 48

24 49

25 50




Appendix IVE

UNIVERSITY OF CALICUT

DEPARTMENT OF EDUCATION

ACHIEVEMENT TEST IN BIOLOGY

SCORING KEY
(FINAL)

Sl. No. Answer Sl. No. Answer
1. Cc 26. D
2, 27. B
3. A 28. C
4. D 29, B
5. Cc 30. C
6. B 31. B
7. D 32. D
8. o 33. C
9. D 34. D
10. B 35. C
11. D 36. Cc
12. C 37. C
13. c 38. c
14. D 39. B
18. Cc 40. A
16. Cc 41, c
17. B 42, B
18. A 43. B
19. B 44, B
20. A 45, B
21. D 46. B
22. c 47. B
23. D 48. B
24, A 49, C
25. D 50. D
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Appendix V C

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

VERBAL GROUP TEST OF INTELLIGENCE

Dr. P.K. Sudheesh Kumar
Hameed, A. & Prasanna, A.

This test is prepared to test the mental abilities of children. This test includes
5 sub tests. Before writing the answer, read the instructions carefully given in the
beginning of each sub test. The mode of answering is explained with example. You
should start answering only after the instruction is given, and try to complete within the

stipulated time. Don’t write or mark anything on this question booklet. Mark your

response only in the Response sheet provided.
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TEST-1 VERBAL ANALOGY
In this section, for each question, three words are given. You have to write the
fourth word. By understanding the relationship between the first word and second word

from the given three words; select the fourth word from the alternatives A, B, C and D

and mark it on the response sheet provided.

Example:

Thirst : Water i Hunger: ................
A. Meat B. Lesiure C. Food D. Weariness

We drink water when we have thrist. Like wise we take food when we are

hungry. Hence the correct answer is “C”.

Al BIoviD

1. Clever : Fox = Foolishness:: ...............
A. Monkey B. Bear C. Deer D. Ass
2. Mercy : Cruelty " Silence: .................
A. Serene B. Noise = C. Calmness D. Meditation
3. Drama : Director : Newspaper ...............
A. Manager B. Editor C. Owner D. Press
4, Ship Captain :: Aeroplane: ....................
A. Sea B. Airport C. Driver D. Pilot
5. Cry Laugh : Sadness: .............euens
A. Happiness B. Energetic C. Harmony D. Peace
6. Shirt Cloth :: Chappals: ........ccevnvenen.
A. Chissel B. Leather C. Cobbler D. Tailor
7. Crow : Black :: Swan: .....ooveeinnnn
A. Bird B. Water C. White D. Grey
8. Magazine Reader i Radio:

.................

A. Advertisers B. Announcers C. Spectators D. Listners



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Firewood

A. Machine B.

Student

A. Stadium B.

House

A. Air B.
Child :
A. Teacher B.
Year :
A. Hour B.
Night :
A. Help B.
Poet

A. Composer

Snow

A. Smoke B.

Cow

A. House B.

Swimming

A.lIce B.

Man

A. People B.

Medicine
A. Knowledge

iii

Axe Cloth: ...ccoveveeenn
Needle C. Scissors D. Thread

Classroom  :: Player: ................
Competition ~ C. Coach D. Game

Roof " Earth: .................
Sky C. Atmosphere D. Poles
Parents 3 Book: ......... e
Publisher C. Press D. Author
Month " Week: ....ooovvvnnen.
Minute C. Two weeks D. Day
Day : Hatred:..................
Mercy C. Love D. Failure
Poem :: J\Y L1 (S

B. Writer C. Producer D. Conductor

White Coaliiveeiiniinnins
Red C. Black D. Yellow
Animal . Hen:......oevevvnninns
Bird C. Egg D. Nest
Water : Skating:..............
Sky C. Mountain D. Space
Autobiography : Nation:.....c.cceeeneen.

Population C. Geography D. History

Disease : BOOK: ..o vviiiiiiannnes
B. Teacher C. Author D. Publisher




TEST - II VERBAL CLASSIFICATION

iv

In this section, for each question, four words are given, of which, three can be

grouped together find out the fourth word, and mark it on the response sheet.

Example

1.

A. Sweetness

Among these words, A, C and D denote different tastes.

B. Chilly

included in this category. So the right answer is ‘B’.

O 00NN U AW

DY et et it e b pmd ek ek et
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A|IBY]I C|D
A. Teacher B. Principal
A. Bus B. Aeroplane
A. Walking B. Thinking
A. Circle B. Square
A. Beauty B. Senility
A. Gram B. Kilogram
A. Peace B. Sound
A. Director B. Actor
A. Day B. Calender
A. Quintal B. Inch
A. Tongue B. Eye
A. Wheat B. Raggy
A. Snake B. Whale
A. Pencil B. Umbrella
A.Mangotree  B. Jack fruit tree
A. Mango B. Apple
A. Ear B. Finger
A. Hen B. Goat
A. Office B. House
A. Announcers B. Spectators

0ONNNOANN0NNNNN0NNN0

Student
Bicycle
Swimming
Triangle
Chap
Metre
Meditation
Singer
Month
Mile

Teeth
Paddy
Chameleon
Paint
Coconut tree
Tomato
Hand

Cow
Bungalow
Lyricist

eivivivivivivAvichcRvCReRC TR U TR SpS g

C. Hotness D. Bitterness

B (chilly) is not

Professor
Lorry
Jumping
Hexagon
Youth
Quintal
Stillness
Orator
Week
Feet
Nose

Pie
Tortoise
Canvas
Teak
Potato
Leg
Crow
Hut
Listeners



TEST- III NUMERICAL REASONING
For the 6 items given below, certain numbers are given in particular orders. For

each item four alternatives are given as A, B, C and D. Find out the right answer and

mark it on the answer sheet.

Example:

1. 2,4, 6, -, 10

A S B. 8 C.7 D. 11
AIBViCID

L. 4 9 16 25 36 —---

A. 39 B. 47 C. 49 D. 59
2. 25, 24, 22, 19, —-—- 10

A. 15 B. 16 C. 17 D. 14
3. 6, 8, -— 20, 36

A. 15 B. 14 C. 16 D. 12
4. 2, 6, 12, 20, 32, ~-

A. 42 B. 46 C. 40 D. 36
5- 3: 39 63 189 -

A. 68 B. 33 C. 72 D. 29
6. 2, 4, 6, -- 10

>
<
&
(9]
(@
o0
)
©

For the questions 7 to 10, four numerals are given. Find out the numeral that is not
related to the other three and mark it on the response sheet provided.

Example:
A:l B:3 C:6 D:7

A, B and D are the odd numbers whereas C is not an odd number. Therefore the
answer is ‘C’.

AR [CVv]ID
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7. Al B. 6 C. 25 D. 75
8. A. 3 B. 4 C. 7 D. 9
9. A 12 B. 24 C. 35 D. 48
10..  A. 150 B.36 C. 12 D. 4

For the questions 11 to 20 three numbers are given. You have to find out the fourth
number from the given three numerals. There is a relationship between the first two.
Select the most appropriate numeral to the third one from the numerals A, B, C and D.

Example:
1. 1: 2 : 2,
A. 6 B. 4 C. 1 D. 5

One is multiple of two. Similarly two is the multiple of four. Therefore the
answer is ‘B’.

AIBY| C D

11. 3:5 11:.........

A. 12 B. 13 C. 14 D. 15
12.  6: 25 = 3.

A 6 B. 12 C. 15 D. 9
13. 1: 6:: Tooaa...

A. 12 B. 13 C. 11 D. 14
14. 10: 20 : 18 wooeao.

A. 26 B. 36 C. 46 D. 32
15. 4: 5 S

A. 6 B. 7 C.5 D. 9
16. 12: 72 SR TIOO

A. 58 B. 36 C. 46 D. 52
17. 124 24:.......

A. 6 B. 10 C. 8 D. 12
18. 28:22 :: 46:..........

A. 40 B. 38 C. 42 D. 29
19. 49: 7 :: 4:..........

A. 16 B. 8 C. 2 D. 12
20. 48:8 :: 18:........

A 8 B. 4 C. 2 D.3



vii
TEST-IV VERBAL REASONING

For each question in this section four alternatives are given as A, B, C, and D.
Read the questions carefully and mark the answers on the response sheet provided.

Example:

1. Bindu is fatter than Sindhu. Manju is not so fatter than Bindu. Manju and
Sandhya are equally fat. Then who among them is the fattest?

A. Manju B. Bindu C. Sindhu D. Sandhya

AIBY| CID

1. Appu sings better than Chippu. Devan can’t sing as good as Kannan. Kannan
can sing better than Appu. Who is the singer among them?

A. Appu  B. Kannan C. Chippu D. Devan

2. Raman is walking behind Rama. Ramani is walking behind Rama but infront of
Raman. Raju is walking in front of Ramani. Then who is walking behind
everybody?

A. Raman B. Ramani C.Rama D. Raju

3. Ajay works more than Vijay. Asok and Ajith has the same capacity to work.
Vijay works better than Asok. Who is the hard worker?

A. Asok B. Ajith C. Viay  D. Ajay

4. Ramya cannot dance as Bhavya. Divya can dance, -better than Bhavya.

Vidhya’s performance in dance is better than Divya. Then who is the top
dancer?

A. Divya  B. Bhavya C. Ramya D. Vidya

5. If son of Mohanan is the father of Deepak. What is the relationship between
Deepak and Mohanan?

A. Son B. Brother C. Nephew D. Grandson



10.

1.

12.

13.

viii
Rafeeq has better sight power than Muneer. Shameer have less sight to that of

Sudheer. Sudheer doesn’t have sight as that of Rafeeq. Who among these have
more power of sight?

A. Sudheer B. Shameer C. Rafeeq D. Muneer

If two persons have completed a job within 10 days, what amount of job one can .
do in one day?

A. 172 B. 1/5 C. 1/10 D. 1/20

If the sound of a gunfire takes 2 minutes to reach from place A to place B, how
much time the sounds of five gunfire will take to reach from place A to B?

A. 10 minutes B. 2 minutes C. 4 minutes D. 5 minutes

Sharmila is younger than Mala. Kunjan and Nanda are of the same age.

Sudheesh is younger than Nanda and elder than Sharmila. Mala is not as old as
Sudheesh. Then who is the eldest one?

A. Sudheesh B. Mala C. Sharmila D. Kunjan

There are 70 students in a queue for remitting the fees. If the place of Mohan is
54™ from the window how many students are there behind Mohanan?

A. 15 B. 16 C. 17 D. 18
If South-West is North, What will be the North-East?
A. West B. South west C. East west D. South

A is the son of B. B and C are sisters. Dvis the mother of C and E is the son of
D. Then, which is right among the following?

E is the uncle of A

C and E are brother and sister
C is the grandmother of A

A and E are brothers.

oQwp>

There are 80 employees in a company in which1/4 of them have a car 1/2 of
them have scooter and 1/10 of them have both car and scooter. Then how many
of them are there without a car or scooter?

A. 12 B. 32 C. 30 D. 28
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15.

16.

17.

18.

19.

20.

ix

In a class having a strength of 51 students, the rank of Akhil is 21*. When count
from the least ranked student, which will be the rank of Akhil?

A 12 B. 30 C. 31 D. 35

A person started his journey from the place, X. After walking 4 miles towards
east he turned left and again walked 5 miles. Then he turned left and walked
two miles. Then, to which direction now he is walking?

A. North B. West C. East D. South

F is the brother of A and C is the daughter of A. K is the sister of F and G is the
brother of C. Among them who is uncle of ‘G’.

A . F B. C C. K D. A

Jinu is two years elder than Vinu and have three times the age of Minu? If, the ;
sum of the age of 3 persons is 27, what is the age of Jinu?

A S B. 3 C.9 D. 10

If the place of X, who is standing in a queue in front of a Maveli store, from the
front is 22 and from the back is 28. How many persons are there in the queue?

A. 49 B.52 =~ C.350 D. 54

A is longer than B and B is shorter than X. X and Y are of the same length. If Z
is longer than A, who is the shortest one?

A.X B. Y C. A D. B

If father of Syam is the son of Sajjay, what is the relationship; between Syam
and Sajjay.

A. Son B. Grandson C. Brother D. Nephew




TEST- V COMPREHENSION
In this section, for every question, some statements are given. Four alternatives
are given for every question as A, B, C and D. Read the statements carefully and find
out the answers and mark it on the answer sheet provided.

Example:

Satheesh have two sons. A and B and two daughters C and D. Shyama have
two children X and Y. Manoj have two children namely E and F and they are

employed in a company. A and D are married. X married C and F married A. Manoj
is the brother of Shyama.

Question:
1. What is the relationship between X and E?

A. Father and Son B. Brother and Sister
C. Cousins D. Father and daughter

Al RBRICVID

1. W, X, Y and Z are the members of a home. Among them W, X and Y are

educated and W,Y and Z are honest. Y and Z are employed and W, X and Z
have humility.

1. Who have education and honesty, but is not employed?
AW B. X CY D. Z
2. Who is honest, educated and employed?
AW B. X C.Y D. Z
3. Who is honest and employed but does not have education?
A W B. X C.Y D. Z '
4. Who have education and humility, yet not with honesty and employment.
AW B. X C.Y D. Z
5. Who doesn’t have education, even if he is humble, honest and employed.

A W B. X C.Y D. Z
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Dinesh have a daughter namely A and two sons namely B and C. Shyam have
two sons namely P and Q and a daughter R.P and C are married and they have
two sons, M and N. Rohit is the father of both S and T. T and B are married and
they have two daughters D and E and a son G.

6. What is the relationship between Q and N.
A.Father  B. Grand father = C. Uncle D. Son

7. What is the relationship between Dinesh and E?
A. Grand father B. Uncle C. Father D. Son

8. What is the relationship between M and R?
A. Mother B. Daughter C. Niece = D. Aunt

9. What is the relationship between B and G?
A. Daughter B. Mother C. Aunt D. Niece

10.  What is the relationship between E and S?
A. Grand son B. Uncle C. Niece D. Father

If 5 PQ8 = 5%+8 = 25+8 =33

11. 4PQ4 =2

A. 16 B. 20 C. 24 D. 12
12.4 PQ1 = ?
A. 17 B. 12 C.8 D. 9

13. 5 PQ5=7?
A. 20 B. 30 C. 24 D. 12

14. 6 PQ 2 = 108
A. T2 B. 30 C. 15 D. 25

15. ? PQ9 = 109
A. 50 B. 25 C. 20 D. 10

U, V, W, X, Y and Z are the members of a home. One among them is a foot ball
player and another one, a chess player. The third person is a cricket player. U
and X are unmarried women and they do not participate in any game. No
women are engaged in playing football or in cricket. Z is the husband of a
married couple. V, the brother of W is not a chess player or a cricket player. Y,
is the friend of ‘V’ and a cricket player.
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17.

18.

19.

20.

Who is the football player?

A. X B. U C.Y
Who is the chess player?

A. U B.V C. W
Who is the wife of ‘Z’?

A W B.V C.U
Who are the ladies?

A. UXV  B. VYX C. Xzy

Who are the gents?
A. XUY B. UXV C. XYZ
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Appendix VD
UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION
VERBAL GROUP OF INTELLIGENCE

RESPONSE SHEET

Age:

Class:

Name:

School:

Boy/Girl
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Appendix V E

UNIVERSITY OF CALICUT

DEPARTMENT OF EDUCATION
VERBAL GROUP TEST OF INTELLIGENCE

SCORING KEY
TEST 1 TEST 2 TEST 3 TEST 4 TEST 5
SI. No. Answers Si. No Answers SI. No. Answers SI. No. Answers S1. No. Answers
1 D 1 C 1 C 1 B 1 A
2 B 2 B 2 A 2 A 2 C
3 B 3 B 3 D 3 D 3 D
4 D 4 A 4 A 4 B 4 B
5 A 5 C 5 C 5 D 5 D
6 B 6 C 6 C 6 C 6 C
7 C 7 B 7 A 7 D 7 A
8 D 8 A 8 B 8 B 8 D
9 C 9 B 9 C 9 D 9 A
10 A 10 A 10 A 10 B 10 B
11 B 11 C 11 B 11 D 11 B
12 D 12 D 12 D 12 B 12 A
13 D 13 B 13 A 13 A 13 B
14 C 14 B 14 B 14 C 14 A
15 A 15 D 15 D 15 B 15 D
16 C 16 D 16 B 16 A 16 D
17 B 17 A 17 C 17 C 17 C
18 A 18 D 18 A 18 A 18 A
19 D 19 A 19 C 19 D 19 D
20 A 20 C 20 D 20 B 20 C
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Appendix VI C

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION
LEARNING STRATEGY SCALE

(FINAL)

Dr. P.K. Sudheesh Kumar Reshma. P.T

DIRECTIONS: Read the statements given below carefully. They are related with your
learning behaviours. Decide to what extend each statement is correct according to you.
Your decision can be of five types (1) Always Correct (2) Correct (3) Undecided
(4) Incorrect (5) Always Incorrect. Mark ‘X’ in the circle below your decision in the
sheet given for marking response. Try to mark response for all statements.

1

2.
3.

© N oo w

I don’t think about the aim behind studying a particular thing.
I prepare a plan of learning activities in advance.

Once I identified what are to be studied, I relate them with similar ideas which I
have studied before.

I don’t have any idea of how my learning experiences are related to things to be
studied.

I decide in advance which part of the study material is to be given more focus.
It is not decided in advance which ideas of the lesson should be given emphasis.
I don’t assess whether I understand every portions explained by the teachers.

I do have a thorough understanding about the reasons for the vagueness of
obscure portions.

After studying the portions, I write them down to check if I have byhearted
them. ‘

10. While reading, I don’t self-evaluate, correlating the main ideas together.

11.1 don’t use dictionary for the completion of my study.

12.1 attend to the educational programmes on radio and T.V.

13. Using my own standardisations, I classify and study the facts which are difficult

to learn and memorise.

14.1 can’t classify similar ideas and principles in accordance to their importance.




ii

15.1 can’t get at a hypothesis on the basis of the similarity and difference of the
facts.

16. While understanding the facts related to portions, I can guess the ideas which is
attained through such facts.

17. When [ study certain facts related to materials which I already know, it is easier
for me.

18. When I study new things I don’t think how to relate it with known things.

19. When 1 study a new thing, I try to realise the meaning by relating them with
some known descriptions.

20.1 am not able to expand the idea by interrelating different study parts.
21.1 note down the important ideas and words in lessons while studying.
22.1 am not in a habit of taking down lecture notes.

23.1t is easier for me when teachers teach using diagrams.

24. While studying I don’t think about the main idea.

25. While continuous hours of study make me mentally weak, I assure progress in
study by recollection.

26.1 don’t read humorous stories while I am unhappy due to learning.

27.1 try to understand the study portions with the help of friends and parents.
28.1 don’t discuss with my friends, the portions which are not clear to me.
29.1t is my habit to work with my friends to solve a learning problem.

30.1 don’t cooperate with my friends to solve learning problems.
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Appendix VII B

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

SOCIO-ECONOMIC STATUS SCALE

Instructions:

Read the questions carefully given below and write down the answers

wherever necessary. Put a tick mark (v) against the correct answers, where
the answers are given.

1. Name:

2. Boy/Girl:

3. School/Institution:
4. Date:

The informations about the family members can be indicated in the
column given below from 1 to 9. Put a tick mark (v') in the necessary
columns.
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e g 8
A 15 - ~ 3 s o
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