THE INTRICATE RELATIONSHIP BETWEEN INTELLIGENCE
AND ACADEMIC ACHIEVEMENT: EXAMINING THE
ROLE OF STUDENT'S SELF-REGULATED
LEARNING STRATEGIES

By
SHAMLAV M

Under the Guidance of

Prof. (Dr.) C. JAYAN

Thesis
Submitted in partial fulfilment
of the requirements for the Degree of

DOCTOR OF PHILOSOPHY
IN
PSYCHOLOGY

DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF CALICUT
KERALA — 673 635, INDIA

2020



Prof. (Dr). C. JAYAN
Professor & Head (Retd.)

DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF CALICUT

Grams : UNICAL

Phone : (Office) 0494-2407:
Fax 1 0494-2402845
E-mail : drcjayan@gmail.co
CALICUT UNIVERSITY P.O
Pin: 673 635, KERALA, INDI

CERTIFICATE

This is to certify that this thesis entitled “THE INTRICATE

RELATIONSHIP BETWEEN

INTELLIGENCE AND ACADEMIC

ACHIEVEMENT: EXAMINING THE ROLE OF STUDENT’S SELF-

REGULATED LEARNING

STRATEGIES.”

is a bonafide record of

research work carried out by Ms SHAMLA. V.M. under my supervision and

guidance, and that no part of this has been presented before for the award of any

degree, diploma, associateship or fellowship of other similar title or recognition.

C U Campus
Date: XP. 03 - s

—

[ 202
~ 5\ 9>
Supervising Teacher
Prof. (Dr.). C. JAYAN

Prof. (Dr). C. JAYAN
Professor
Department of Psychology
University of Calicut
Kerala, PIN: 673 635



Prof. (Dr). C. JAYAN
Professor & Head (Retd.)

DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF CALICUT

Grams : UNICAL
Phone : (Office) 0494-2407358

Fax 1 0494-2402845
E-mail : drcjavan ail.com
CALICUT UNIVERSITY P.O.

Pin: 673 635, KERALA, INDIA

CERTIFICATE

This is to certify that this thesis entitled “THE INTRICATE
RELATIONSHIP BETWEEN INTELLIGENCE AND ACADEMIC
ACHIEVEMENT: EXAMINING THE ROLE OF STUDENT’S SELF-
REGULATED LEARNING STRATEGIES.” is a bonafide record of
research work carried out by Ms SHAMLA. V.M. under my supervision and
guidance, and that no part of this has been presented before for the award of any

degree, diploma, associateship or fellowship of other similar title or recognition.

The thesis is revised as per the modifications and recommendations reported
by the adjudicators and resubmitted. Soft copy attached is the same as that of the

resubmitted revised copy.

Qe
- a4
© U Campus Supervising Teacher
Prof. (Dr.). C. JAYAN

)

1V

— N\



DECLARATION

I, Shamla.V.M, do hereby declare that this theSI$jE INTRICATE
RELATIONSHIP BETWEEN INTELLIGENCE AND ACADEMIC
ACHIEVEMENT: EXAMINING THE ROLE OF STUDENT'S SELF
REGULATED LEARNING STRATEGIES” is a bona fide record of the research
work done by me under the guidance [f. C. JAYAN, Professor and Head
(Retd.), Department of Psychology, University ofliGa. | also declare that this
thesis has not been submitted by me for any awdrd alegree, diploma,

associateship, fellowship or other similar titlere€ognition.

Place: Calicut University

Date: SHAMLA.V.M



ACKNOWLEDGEMENT

“All praise is due to God, Lord of all the worlds”

There are many lovable individuals whose assistamas a milestone in
completion of my PhD thesis. Sincere thanks tofdthem.

First and foremost, my heartfelt gratitude angbees to my supervisor, (yah!
he is my superhero!) Prof. Dr. C. Jayan, for higtemous support, motivation,
enthusiasm, and especially in my case for his pe¢ieHis guidance, constructive
criticisms, professional and systematic feedbaekl e bring out my ideas into a
reality. The concern, warmth and care he showeped me when | was so in need,
was the only resource which lead to fulfilment of dream. Thank you, for being

with me always.

| extend my special thanks to Prof. Dr.K. Manikand Head of the
Department, for providing psychometric insights foy research, for encouraging
and challenging me to learn factor analysis andSSP&lso show my gratefulness
to Prof. Dr. Baby Shari for her scholarly intervens in my research work and
thought-provoking discussions during lunch hoursutanything around the world
which shaped myself as | am today, and especialiyfifose Pickle exchanges we
had each other! Those will be the moments | chefasbver. | also appreciate,

Assoc Prof. Dr. Rajani Ramachandran for her supgaitfruitful deliberations.

Heartfelt Gratitude to Dr. James Gaskin, Assodiate#essor, Department of
Information Systems, Bringham Young University akskociate Editor of journal,
Frontiers in Psychology, for educating me on Preddacro and Bootstrap Method

and also for helping me for interpreting path asisly

| would like to pay my special regards to Dr. Faih Saliha Bushra,
Dr Ashalatha, Dr. Mary Antony, Dr Ramshida for theonstant support. Special
thanks to Nousiya, Firozna, Greeshma, Sharu, Juldiibse and other Research

Scholars of Department of Psychology, University Galicut, for research



discussions and suggestions about my researchspedially heartfelt gratitude to
Deepa Mary Thomas for her critical evaluations gf niesearch ideas and above all
for her true friendship and emotional support. Msnh, Research scholar, your
motivations and moral advices have helped me a lot.

| also thank all those who facilitated my reseairotiuding the Heads of
institutions who allowed me for data collection ahe& high school students who

participated in my research.

The physical and technical help and emotional stpjpom Mr. Gokul Raj
(Librarian), Mr. Purushothaman (Lab assistant), Jgse (Section Officer),
Mrs. Danalakshmi (Typist), and Mr. Aneesh N (Exi€dfAttended) and CDMRP

staffs made my research days at ease. Thank you all

My Family - their continuous and unparallel lowsscrifice and concern
especially from my lovable father Mr. Ahammadul K€abh my confident mother
Mrs. Latheefa, my lovely sisters Mrs Saneera anaiilja and Miss Shafna
transformed my dream into a reality. My kids Aydathaah and Ayrin Fathiha they
are the best gifts ever. They had sacrificed teany need for mum’s love and
presence for my research ambition. Mr. Raheemudhmegrbetter half, my respect
and heart felt (he said he don’t need my gratitadgway) thanks, as it was because
of his timely intervention, my PhD registration wasde possible, and his patience
for listening to my late-night discussion aboutlhjence tests made my research
complete. My in laws - Mr Zainudheen. P.K , Mrs klaona and Kadeeja Zain,
Mr Basheer, Mrs Majida, Dr. Ashique and Rayaan &aithfor their love and

support.

All of them was with me during my ups and dowrfst wasn't, you won't be

reading this either!

Shamla. V.M



CONTENTS

Chapter Title Page No.
1 INTRODUCTION 1-59
2 METHOD 60— 76
3 TEST DEVELOPMENT 77-117
4 RESULT AND DISCUSSION 118 -175
5 SUMMARY AND CONCLUSION 176 — 195
REFERENCES 196 — 225

APPENDICES




LIST OF TABLES

Table . Page
No. Tite No.
1. Summary of Self-Regulated Learning Theoreticabl®ls 23
2. Demographic Characteristics of Present Sample 65
3. Mean, SD and t value, Corrected Item Total Gati@n of Items 95
in Self-Regulated Learning Strategy.
4. Shows Model Fit Summary and Cronbach Alpha facte 110
Dimension of SRLS
5. Correlation Between Five Dimensions of SRLS 112
6. Unstandardized Loadings (Standard Errors) aaddairdized 114
Loadings for Second Order- Confirmatory Factor Awia Model
of Self-Regulated Learning Strategy.
7 Basic Descriptive Statistics of Variables 120
8 Correlation Between Main Variables 124
9 Correlation Between Main Variables and DimensioihSRLS 130
10  Inter Correlation Among Dimensions of SRLS 135
11  Results of Two-Way ANOVA of Self-Regulated Leiam 136
Strategies and Sex on Academic Achievement
12 Mean and Standard Deviation of Groups on ThesBdsSelf- 137
Regulated Learning Strategies on Academic Achieveéme
13 Mean and Standard Deviation of Groups on ThesBdsSex on 138
Academic Achievement.
14  Results of Two-Way ANOVA Of Self-Regulated Leam 140
Strategies and Class on Academic Achievement
15  Analysis of Mediator Effect of Self-Regulatedaieing Strategies 142
on Intelligence and Academic Achievement (TotakEff Direct
Effect, Indirect Effect)
16  Unstandardized Path Coefficient and Standard?zgd 149

Coefficients for Path Model of Self-Regulated LeéagnStrategies
and Academic Achievement



Table

. Page
No. Tite No.
17  Unstandardized Path Coefficient and Standardvzsd 152
Coefficients for Path Model of Self-Regulated LaagnStrategies
and Academic Achievement
18  Standardized Indirect Effects - Two Tailed Shigance for 154
Bootstrap
19  KMO And Bartlett's Test For MISIC 161
20  Factor Loading, Eigen Value and Percentage tBEton Using 162
Principle Component Method Based on IQ on 11 Stbtes
MSIC
21 Exploratory Factor Analysis of Self-Regulatedireng Strategy 172




LIST OF FIGURES

Figure . Page
No. Title No.
1. Zimmerman Triadic Model, Adapted from Zimmern{aa89) 7
2. Zimmerman Cyclical Phase Model, Adapted from iZenman 8
And Moylan (2009)
3. Dual Processing Model, Adapted from Boekaer®d (2 11
4, Winne And Hadwin Model, Adapted from Winne Anddhvin 15
(1998)
5 Pintrich Model, Adapted from Pintrich (2000) 17
6 Confirmatory Model of Motivation Regulation 106
7 Confirmatory Model of Meta Cognitive Regulation 071
8 Confirmatory Model of Cognitive Regulation 108
9 Confirmatory Model of Emotion Regulation 109
10 Confirmatory Model of Behaviour Regulation 110
11 Second Order Confirmatory Factor Analysis of-Re&lgulated 113
Learning Strategy.
12 Path Diagram of Total Effect of IQ (Intelligenc@n AA 141
(Academic Achievement).
13 Path Diagram of Indirect Effect of 1Q (Intelligge) on AA 141
(Academic Achievement) through Mediator SRLS (Self-
Regulated Learning Strategies).
14 Input Model of Motivation Regulation have Dit&ath and 147
Indirect Path to Academic Achievement Through, Meta
Cognitive, Cognitive, Emotion and Behaviour Regolat
15 Final Model of Motivation Regulation have Dirdtath to All 148
Dimensions, and Academic Achievement. Indirect Rath
Academic Achievement Through Behaviour Regulatiemotion
Regulation and Cognitive Regulation
16 Mediation Model of Intelligence Is Partially Matkd by 153

Dimensions of Self-Regulated Learning Strategies



Figure : Page
No. Tite No.
17 Bar Chart of Number of Samples Who Passed @caléritten 163
Arithmetic Test from Item Number 11-16.

18 Bar Chart of Percentage Sample Who Passed Eaxhn 165
Information Subtest

19 Bar Chart of Percentage Sample Who Passed Eeawhri 166

Vocabulary Subtest




FSIQ

VIQ
PIQ
MISIC
SRLS
BEH
COG
EM
META

MOT

ABBREVIATIONS

Academic achievement

Full scale IQ (total score obtained fromI\T)
Intelligence quotient (Intelligence)

Verbal IQ

Performance 1Q

Malin’s Intelligence Scale for Indian Ctirken
Self-Regulated Learning Strategy
Behaviour regulation

Cognitive regulation,

Emotion regulation.

Metacognitive regulation

Motivation regulations



PUBLICATIONS

(Copy of publications are attached as appendix H)

Shamla, V. M., & Jayan, C. (2018). Analysis of Thes of Intelligence: Emerging
Themeslinternational Journal of Creative Research Thougg(R).

Shamla, V. M., & Jayan, C. (2018). Present Statustelligence Testing: A Critical
Analysis of WAIS, WAPIS, And MISICZenith International Journal of
Multidisciplinary Researc/8(8).

Shamla, V. M. (2017). Revitalizing Intellectual &ssment of Kerala. In C. Jayan
(Ed.),Current Trends in the management of Developmeidabdities (1st
ed.). essay, CDMRP, University of Calicut.



Chapter 1
Introduction

e —
Self-Regulated Learning

A\

Intelligence, Academic Achievement and
Self -Regulated Learning Strategies.

Literature Review

Need and Significance of the Study
Statement of the Problem
Definition of the Key Words
Research Questions

Objectives

Hypotheses of the Study
Research processes

vVV V V¥V V Y V V



“How could one, most ingeniously improve a studerdbility to competently

execute academic skills and achieve academic leg2hi

Education is the back bone of every society. Thinopgoper education,
societies achieve social, economic, technical araial development. Educational
institutions mould students to develop their patdrénd also work towards the goal
of student’s use of their potential for developmehsociety as they are the future
citizen. Evolution in education has made learning important and essential
developmental task, from pre-school to professiamlrses. Thus, learning and
knowledge acquisition has become essential in hulifan From time to time
various teaching-learning methodologies flourishiedring the last years- a shift
from teacher centred approach in learning to leaoemtred approach occurred.
Thus, through this approach researches startedifagon responsibility of learner

to become an independent learner.

At present education plays a vital role in onefg,land has become one of
the challenging phases all over the world. Its ingace and concern have increased
manifold. In Indian culture, especially — in a smeiconomic and cultural context of
Kerala, academic achievement is given profound mapce. High scores/ higher
grades are valued highly by parents, teachers ta@rgts. Getting admitted to next
preferred higher study is also been increasinglkeld to scores obtained on the final
mark sheet. So, obviously schools give great emghas achievement from pre-
school to formal education. In school, more empghasi given for systematic
activities for increasing academic achievementafvidual student and for school

as a whole. Opportunities for advanced higher stidre opened up mainly based
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on scholastic attainment. Even though sports, arlural activities, music and
other extracurricular activities and competitiomsdftheir own place in education,
ultimately in the end, focus is on the grade carchark sheet. Parents, teachers and
students focus more mainly on student’s achievenrerdéchool rather than on
student’s ability to learn. Even though it is agidgle among teachers that there is
individual difference in learning potential and estfement, they force students for
traditional ‘memory’ focused learning for scoringgih grade. In this scenario the

guestion stated in the beginning becomes highgveelt and significant.

Learning in an educational setting can be influenog a myriad of factors.
Factors can be personal or socio- contextual faqioee & Shute,2010). Personal
factors can be - intelligence (Noeryanti, et a01&), health (Bhowal et al., 2015)
motivation, self-efficacy (Turner et al., 2009))fsncept (Dulay, 2017), locus of
control (Cagaltay, 2017), personality traits (Malyhk, 2017), atimnal intelligence
(Laidra et al., 2007) learning strategies and sthongagement (Lee & Shute, 2010)
etc. Socio — Contextual factors can be school enuient (Wang & Holcombe,
2010), parental involvement (Jeynes, 2005), pangrdiyle (Turner et al., 2009) and
socio-economic status (Guvan,2019), etc., Limitiaghe scope of present study,
more focus was given to personal factors. Thuslligence was decided as a
separate variable, while most of the other persemaabbles such as motivation,
self-efficacy, planning, emotion regulation, timeamagement, test anxiety, etc.,
were conceptualised as learning strategy variddlare importance was given to
successful regulation of personal variable spetdi¢earning situation, frequently

known as self-regulated learning.
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Self -Regulated Learning

Research works about the factors which predictieméc achievement are
so abundant that a single formula can’'t be developewever, most of the personal
factors such as academic motivation, self-este¢nayshabits, test anxiety, help
seeking habit, cognitive ability, time managemeility, planning and academic
goals, etc., can be conceptualised in a way oflaéign of self for learning. These
factors can be brought together as a multi -dinoeradi model under an umbrella
term known as self-regulated learning. Recentlisregjulated learning has attracted
students, teachers and researchers all over the.v&elf-regulated learning is the
process by which students independently initiate sraintain thoughts, cognitive
functions, emotion and behaviour in order to sysirally orient towards the
fulfilment of attainment of their own learning aeducational goals. i.e., It refers to
learning guided by motivational beliefs, metacoignit strategic actions (planning,

monitoring), behavioural engagement, and emotiapptaisal.

In order to understand clearly how student selfyulates their learning
processes, it is necessary that the researcheldshelknowledgeable on different

theoretical approaches.

During the end of 18 century research on ‘motivational and cognitive
strategies student’s use for learning’ flourishedtil 1990’s there had been little
empirical evidence regarding how student’s becorastens of their own learning, —
which was later termed as Self-regulated learnifigese research areas got its
attention when Self-regulation theories startedld¢gelop after 1980’s (Zeidner, et

al., 2000; Schunk & Zimmerman, 2011, Panadero, &ela, 2015). The processes
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in which students regulate their own learning byngsdifferent strategies has
become one of the fast-growing researches in tha af educational psychology.
Although each theory stem on different perspectihere is a strong consensus
among theorists that successful Self-regulatednilegr involves a range of
cognitive, behavioural and motivational strateg@gperational definitions for self-
regulated learning differ on the basis of each rbgmal perspective. A common

conceptualization is that self-regulated learnegs a

Meta- cognitively, motivationally and behaviouralctive participants in
their own learning. Meta cognitively means selftdaged learners plan, set
goals, organise, self-monitor and self-evaluate tiWdtionally mean self-

regulated learners have high self-efficacy, sdhfaition and autonomy.
Behaviourally means decisions and actions madeebynérs in order to
optimise their learning environment such as seiggtistructuring, and
creating environment that optimize learning. Sefjulated learning
strategies refers to actions and processes suchsedfsevaluation,

organization, goal setting, planning, memorizingeheaarsing, etc.

(Zimmerman,1986;1990)

The successful use of these strategies enhancasnfpavhile students
complete their academic work (Schunk & Zimmerma&dl 2 Panadero, & Jarvela

2015; Panadero, 2017).

There are four common assumptions on how studemtself- regulate, that
form the basic foundation on which each theoryust lupon. It can be summarised

as, firstly, based on the task and prior knowledgeexperience, (a) learners set
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specific goals. Then they (b) engage in constrecgixocesses of learning. During
and after a task completion they (c) monitor angul&te cognitive, behavioural,
motivational and emotional processes using diffeferms of strategies and, it is
also assumed that (d) Self -regulation mediategdalsionship between academic
performances, situational or environmental factasad student’s personal
characteristics. There are also common agreementen@g researchers on
assumption about strategies that are used by eHetdarners to regulate their

learning processes. (Pintrich, 2004; Moos & Ringdall2; Panadero, 2017)

Self-Regulated Learning — Models

From literature, different models have been idesdifind explained in detail

in following paragraphs. Major models are:

Socio-Cognitive Model

* Emotion Regulation Model

* Information Processing Model
* Motivation Centred Model

* Socio Cultural Learning Model

Socio-Cognitive Model.Zimmerman was one of the first theorists who
have worked in the area of self-regulated learn{f@ggnmerman, 1986). His
researches on how individual learners acquire kedgeé and become experts in
their learning processes have made him one ofdhmetent self-regulated learning
researchers (Panadero & Alonso-Tapia, 2014; Paoa@&17). Zimmerman has

developed three models based on socio- cognitikgppetive.
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His first model (figure 1), Triadic analysis of Setgulated learning is based

on Bandura’s triadic model of social cognition.tins model he represents triadic
interaction among three forms of self-regulatednrm strategies. Those strategies

are:

* Environment: feedback from teacher
» Behaviour: engage in a task

* Person:belief about success (Zimmerman, 1989; Panadédd;)2

The second model is the cyclical phase model. Zimraa explained self-

regulated learning as interrelationship betweennitng, meta-cognitive and
motivational processes at an individual level. Tikithe most famous Zimmerman’s

cyclical phase model (Zimmerman, 2000; Panaderb/ 20

According to the Cyclical phase model (figure 8glf-regulated learning has

three phases,

1. Forethought phase
2. Performance phase

3. Self-reflection phase
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Person
(self)

BEHAVIORAL

\ SELF~REGULATION

SELP-REGULATION "\

Behavior

ENVIRONMENTAL
SELP-REGULATION

== STRATEGY USE
smmm== ENACTIVE FEEDBACK

Figure 1. Zimmerman Triadic Model, Adapted from Zimmerman&29p

Self-regulation starts from the First phase, naasfebrethought phase- In

this phase students approach their task and anéihgsdask by assessing their
capacity to do the task successfully. Along witlstitdents also set goals and plan
how to complete it. Whether the students act adegrdo the plan depend on
motivation. Motivation of student depends on thesif-efficacy If self-efficacy is
high, motivation to do the task will increase amdtiis low, vice versa. Efforts
student put in a task also depend aricome expectationdelief about rightful
success of a tasknterestand task valuewill also increase the initial motivation to

do the taskTask valuemeans value or importance students give for thle, taased
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on personal goal. If students believe task is usefiotivation to do the task will
increase, thus activating more learning stratedi@srest is the positive emotion
students associate with a task based on task vahaher important variable which
influence motivation igoal orientation student’s belief about influence of the task

(Zimmerman, 1989; 2002; Panadero, 2017).

Performance Phase

Self-Control
Task strategias
Self-instruction
Imagery
Time management
Environmental structuring
Help-seoking
Interest incentives
Sell-consequences

Self-Observation
Metacognitive monitornng
Sell-recording

Forethought Phase
Self-Rellection Phase

Task Analysis

Goal setting Self-Judgment
Strategic planning Seolf-ovaluation
Causal attribution
Selr-Motivation Beliels
Selt-etficacy Self-Reaction
Outlcome expectaltions Sell-satisfaction/aliect
Task interestvalue Adaptrve/delensve

Goal onentation

Figure 2. Zimmerman Cyclical phase model, Adapted from Zinmmen and

Moylan (2009)

Second phase Rerformance phaseln this phase students actually perform

the task by using appropriate self-control straggin order to maintain motivation,

they have teself-observandself-control

To self-observe properly students can use twostygfestrategies. First is

self-monitoring (metacognitive monitoring) comparing performance against the
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criteria that assess quality of performance. Sedeasment occurs after completion
of a task but self-monitoring occurs during a tpskformance. Second strategy for
self-observing isself-recording coding different actions done during performance
of task. E.g.: noting down how much time spent feading a text (Zimmerman,

1989; 2002; Panadero, 2017).

Self-control In order to maintain concentration and interégtents use six
strategies of metacognitive nature and two strate@f motivational nature. E.g.
Specific Strategyif task is clearly known (for e.g.: underliningctavhile reading to
help remembering most important partSglf-instruction(self-verbalisations in the
form of orders or descriptions about the task-fgr:esteps to be taken while solving
maths exercigemental imagerycreating a visual maps with images — for e.glevhi
describing a landscapetine management, environmental structur{siting down
to perform a task after collecting all the materiakeded for task performance)
helps seekig etc, and motivational strategies liketerest incentives(verbal
incentives like saying aloud, "I will find a way ®plve this problem’) andelf-
consequence(self-praise and self-reward when each small gealattained)

(Zimmerman, 1989, 2002; Panadero, 2017).

Final phase of this model iSelf-reflection phase During this phase

studentsself-judgetheir performance bgelf-evaluatiorandcausal attribution Self-
evaluation of their performance is based on ansassent criterion (developed with
help of a teacher) and based on performance goatkerds set up before the
beginning of a task. Based on success or failueetask, studentelf-formulateand

explain the reason for failure and succé&sdf-reactionalso occurs in self-reflection
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phase. While justifying their success or failureideints experience positive or
negative emotions based on théribution they formed. These emotions will
influence their motivation and regulation in futur&wo processes occur as part of
self-reaction —self-satisfaction(affective and cognitive reactions that students
experience while judgment) anaking adaptive or defensive decisigfifsstudents
take adaptive decision, students will perform tag&in by making slight changes in
strategies they used earlier and in defensive ecsudents stop doing that task

again to avoid failure again) (Zimmerman, 1989,2@®anadero, 2017).

Recently he developed third model known_as maitel model that also

represent instruction and acquisition of self-rajoh processes to self-regulatory
competence. But the cyclical model is most empbkdsi®ne in literature

(Zimmerman, 2000; Panadero, 2017).

Emotion Regulation Model. Boekaerts is one of the earliest theorists to
study self- regulated learning and proposed het firodel in 1991. In her model,
she tried to explain the role of goals in Self-ulated learning and developed a
situation specific measure of self- regulated |lgeyn She also applied self -
regulated learning to clinical psychopathology (Bmerts, 2011; Panadero, 2017).

There are two models:

e Structural model (there are 6 components based on ifterent

strategies),

» Adaptable learning model

First, she developed a structural model in whidhregulation was divided
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into six components, which are: (1) domain-spediiowledge and skills,
(2) cognitive strategies, (3) cognitive self-regoig strategies, (4)
motivational beliefs and theory of mind, (5) motiea strategies, and (6)
motivational self-regulatory strategies. These warganized around, what
she then considered to be, the two basic mechar$i8RL: cognitive and

affective/motivational self-regulation. (Panadefd,?)

Task-in-Context

(Meta)Cognitive Motivational
Strategy Use WM beliefs

i _ A

/
L

Appraisal

T "
Leaming | 1 % Affect
Intention ;_

i .
i "
I

I
I

. e : '
| &7 :

: ]

I

I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I Assessment
I

I

-

/ '.

Growth Pathway Well-Being Pathway

Figure 3.Dual Processing model, Adapted from Boekaerts (011

In later part of her research she focused more daptable learning model

which was later developed into well explained Dpedcessing model (figure 3).
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This model uses different psychological theoriesxplain self - regulated learning,
such as motivation, meta cognition, self- concepd #arning. There are two
parallel processing models: (@arning mode or mastery moded (b)coping mode
or well- being mode Students activate knowledge structures that gulcser
behaviour (goal pathway) based on students’ judgérmoktask. Evaluation of the
task triggerspositive or negative emotions or cognitioffsnegative emotions and
cognitions are activated, students protect thearaagd move tovell- being pathway

If positive emotions are triggered, they movemastery pathwas they perceive
the task is comparable with their goal. While onving on through mastery
pathway, if they experience any threat or cuehdat students immediately move
to well- being pathway. In well- being pathwdpottom- up” strategies are
activated to protect self from damage. In Masteathway“top- down” strategies
are activated for achieving task goals. Goals thieving task are formed based on
need, value and personal goal. When shift from enagjoal to well- being pathway
occur due to external (teacher, parent or peerspre} or internal (self -thoughts)
students redirect their strategies. Therefore, Emstare essential in this model
because positive and negative emotions formed la} gppraisal trigger which
pathway student’'s use. Recently, Boakaert's hawepqgsed different emotion
regulation strategies students may use in theimieg processes (Boekaerts &

Corno,2005; Boekaerts & Cascallae, 2006; Boeka20tk]; Panadero, 2017).

Information Processing Model. In this approach, Winne (Butler
&Winne,1995) present self-regulated learning from iaformation processing

perspective as the theory is grounded in the @asiciples of cognitive psychology
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i.e. Students are active learners. They contrdlraonitor their learning processes
through metacognitive strategies (Butler & Winne 939 Winne, 2011;
Panadero,2017). Their model has undergone contswemision. In the first version,
internal feedback is presented and in the secorglove Winne explored different
profiles a goal can take and also discussed ahtiatethce between goal aim and
current state of work monitoring. In third versiomflections on meta-cognitive
aspects are introduced. In 1997, Winne presenteeC@PES model (figure 4). The
model was well explained in 1998 with support frefadwin, thus Winne’s model
came to be known as Winne and Hadwin model (BuW#léWinnel995; Winne,

1997; Winne & Hadwin, 1998; Panadero, 2017).

Self-regulated learning occurs through loosely seqad and recursive

(Winne, 2011) four phases in a feedback loop. De phases are:

Task definition: students define their task and comprehend tHettas

be done

* Goal setting and planning students define their goal and plan

strategies to reach their goal

* Enacting study tactics and strategiesstrategies planned by students

are performed in action

* Metacognitive adapting: metacognitive adaptation occurs when the
whole main processes are completed and student® raalg term
changes in motivation, belief, and strategies fature achievement

(Panadero, 2017).
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Additionally, Winne and Hadwin (1998) proposedefidifferent aspects of
tasks that can occur in four different phases afehtified it through acronym
COPES. In Self-regulated learning students engagéasks. Each task can be
represented as five-part schema — Conditions, @pesa Products, Standards and

Evaluations- the COPES model (Winne 1997).

Conditions Students perception on what are the resourcesabla for
working on the task and what would be the condisdimat can affect work on the
task. Constraints can be internal conditions orem conditions. Internal
conditions are students’ characteristics such asvigdge about task, study tactics,
learning strategies, motivational orientation, apistemological beliefs. External
conditions are characteristics of context or emuiment that students perceive that
can influence internal conditions of either onetlud next two aspect of the task

known as operation and standards.

Operationcan be explained as the cognitive processescsaetnd strategies
that work on information and represented as acromy®MART (Searching,
Monitoring, Assembling, Rehearsing, and Translgting Operations create
information which can be a new knowledge or it oalate to goal of task known as

Products.
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Products are also formed by metacognition- eg: judging Wwhetthe

information is worth full for creating a mnemoniergus just memorising it

Evaluation feedback about the fit between products and staisd either

internally by student or externally by other sosreg: teacher.

StandardsProducts are evaluated against certain criteria

(Definitions are taken from Winne, 1997; Winne & ddan ,1998;
Panadero,2017; Winne et al 2010). Later on, Winmeused on meta-cognitive
aspects while Hadwin continuously supported by ngjvempirical evidence and
additionally focused on situational, contextual,d amotivational aspects of
collaborative learning and developed socially stharegulated learning (SSRL)

along with Jarvela and Miller ( Panadero,2017).

Motivation Centred Model. Pintrich is one of the researchers whose work
mainly focused on clarifying and emphasising thée rof motivation in Self-
regulated learning. (Pintrich, et al., 2000; Paoard017). The theoretical and
conceptual frame work of self -regulated learnirsy dlarified by conducting
empirical and theoretical research. There is onky wersion for his model (Pintrich

& Groot,1990; Pintrich,2000; Panadero, 2017).

In Pintrich Self-regulated learning model (figurg Self-regulated learning
processes are organised in a general sequencéualethts undergo these processes
while carrying out a task. It is not hierarchicadly linearly structured. Phases can
occur simultaneous and dynamic and form multipkeractions. Further Pintrich

also indicate that it is not necessary that alkpsabccur for all academic tasks. Self-
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regulation need not be always explicit, it can oceaplicitly and automatically

based on earlier experience (Pintrigt, al., 2000; Montalvo & Torres,2004;
Panardo 2017). Self-regulation has four phaseseauth phase of Self-regulated
learning are structured into four areas based oategiies used i.e. cognitive,

motivation, behaviour and context. The four phases

» Forethought, planning and activation
* Monitoring phase
* Control learning

* Reaction and reflection phase

TABLE 1 Phases and Areas for Self-Regulated Learning

Areas for regulation
P Cognit Motivation, aflect Bebavi a
1.Fm§u.:: Target goal setting Goal orientation adoption [Time and effort planning]  [Perceptions of task)
planaing
Prior content Efficacy judgmeants [Planning for self- [Perceptions of context]
knowledge activation observations of behavior]
Mctacognitive _ Ease of leamning judgements (EOLs),
knowledge activation perceptions of task difficulty
Task value activation
Interest activation
2 Monitoring ~ Metacognitive Awareness and monitoring Awareness and Monitoring changing task
awareness and monitoring  of motivation and affect monitoring of effort, and context conditions
of cognition time use, need for belp
(FOKs, JOLs)
Self-observation of
behavior
3, Control Selection and adaptation Selection and adaptation Increase/decrease Change or renegotia
of cognitive strategies of strategies for managing eﬁon/ = =
for learning, thinking motivation and affect
Persist, give up Change or leave context
‘ Help-seeking behavior
4.Reammd Cognitive judgments Affective reactions Choice behavior Evaluation of task
Attributions Attributions Evaluation of context

Figure 5. Pintrich model, Adapted from Pintrich (2000)
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Self-regulated learning starts in the First ph&seethought, planning and

activation In this planning phase Students use three typesgnitive regulation
(a) They set target goal, (b) Activate prior knadge related to context of material,
(c) Activation of metacognition knowledge such aaceepting and understanding
difficulties in each task, identify knowledge andills needed for each task,
knowledge about resource and strategies needezbfopleting task. Students also
use motivation regulationto activate motivation beliefs such as judgingf-sel
efficacy, judging the ease of learning, percepbbuifficulty of task, activating the
value given for task, activating interest of taskd aadopting goal orientation.
Students plan the time and effort to be used ik #dsng with planning for self-
observation of behaviour as part behaviour regulation Context and task
perception regarding the task happen as padoatextual regulationPintrich, et

al., 2000; Montalvo & Torres, 2004; Panardo, 2017).

In second phasemonitoring phase,students use different regulation

strategies to become aware of and monitor metaitbegrobservation, motivation
and emotion, effort, time used, need for help, @s# content conditions (Pintrich,

et al., 2000; Montalvo & Torres, 2004; Panardo, 701

In the third phase, based on responses and rdsuttsfirst two phases,

studentscontrol learningusing four regulation strategies. ¢ognitive regulation
students select and adapt to cognitive strategieleérning and thinking. They also
select and adapt strategies for managingtivation and emotion along with
behaviour strategiesuch as increasing or decreasing effort and elifigrersisting

in task activity or giving up. Based on their beloav strategy they useontext



Introduction 19

strategysuch as change or reorganise task or change & tEmtent (Pintrichet

al., 2000; Montalvo & Torres, 2004; Panardo, 2017).

The final phasereaction and reflection phaseccur when students use

cognitive strategiesuch as cognitive judgments to compare againstiqusly
established criteria of his/her own or the teach&tsibutions are made regarding
the cause of successes or failure. Based on tkteioution made inmotivation
regulation they experience affective reaction. As a consecgiethey show help
seekingbehaviour regulatioror set choice behaviour to be followed in futuhs.

part of context regulationthey make general assessment about task and tontex

(Pintrich,et al.,2000; Montalvo & Torres, 2004; Panardo 2017).

Socio Cultural Learning Model. First researches on Self-regulated learning
mainly focused on individual learning situationafgdero & Jarvela, 2015). The
idea that human is a social being and learningatsam occur in social context and
the fact that Zimmerman’s (1989) model of Self-laged learning is grounded in
the principle of social context and reciprocal rofeenvironment led to researchers
such as (Hadwin et al., 2017) to focus on socipketsof Self-regulated learning

(Panadero & Jarvela, 2015).

Based on (Hadwin et al., 2017) SSRL (socially sthaegulation of learning)
model there are three different types and threeréift levels of regulation that can
happen while working as a collective group on datarative task (Panadero, et al.,

2015; Panadero, 2017).
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First, Self-requlation(SRL): While working in a group, individual need t

activate their own strategies and have their owal g¢hich may or may not be
aligned with group goals. So individual student hasregulate their learning
(cognitively, metacognitively, motivationally, ennmtally, and behaviourally) to
adapt to the interaction with the other group memmbes Achieving success in
collaborative tasks depends upon the skills aradegres students bring to the group

(Panadero et al., 2015; Panadero, 2017).

Secondly,Co-regulation(CoRL): Co regulated learning occur usually when

head of the group promote and influence by planaimg coordinating other group
members regulation. This stimulates appropriatgegic planning action, reflection
and adaptation. Achieving success in collaboratagks depends upon: support
provided to one another to facilitate self- regutptcompetence within the group

(Panadero & Jarvela, 2015; Hadwin et al., 2017 aBearo, 2017).

Finally, socially shared regulation of learning okcwhen group members

jointly strive towards achieving a consensus wébpect to its goals, strategies and
processes. These also stimulate deliberate stragiginning, task enactment,
reflection and adaptation within the group. Achrgysuccess in collaborative tasks
depends upon shared or collective regulation ofnleg such as successful
coordination of goals and strategies (Grau & Whiald, 2012; Jansen, et al., 2017,

Panadero & Jarvela, 2015; Panadero,2017).

Hadwin conceptualized Socially Shared regulatednlag in four loosely

sequenced feedback cyclic loop.
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During the first loop, groupsegotiate and construsthared task perceptions
based on internal and external task conditionsoddin the second loop,
groupsset shared goalfor the task and make plans about how to approach
the task together. In the third loop, grougtsategically coordinate their
collaboration and monitotheir progress. Based on this monitoring activity,
the groups can change their task perceptions, gpkdes, or strategies in
order to optimize their collective activity. Fingllin the fourth loop, groups

evaluate and regulat®r future performance. (Panadero, 2017)

So, for learning to be effective, group memberstncosimit to group work
and do group work along with successfully regulatgroup work together as a
collective to form shared goal, shared plan, shaexdeption on task and develop

shared strategies (Hadwin et al., 2017; Panadelar8ela, 2015; Panadero, 2017).

Summary of Models

So far, various models and their outlines have Ipgeposed — most of them
conceptualise self-regulated learning as encompgsseveral interdependent
processes. All these regulation processes are sggjlieordered, when explained
theoretically. But in reality, when a learner ocespin a learning task multiple
processes can occur simultaneously and learnemcare to and fro between these
processes dynamically (Zimmerman & Martinez-Por861 ®intrich & Groot 1990;

Ning & Downing, 2012).
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Self-regulated learning models have been sumnubrésel compared by
researcher, based on three phases and strategiesathoccur (Table 1). The three

phases are named as:

1. First phase (approaching the task)

In Zimmerman model (a) there occur- analysis oftdsk, goal setting and
planning of strategies to be used. There is coatiaweffort to regulate motivation
(Zimmerman, 2000; 2011). In Emotion regulation matiere occur (b) activation
of knowledge needed for development of course tbador enacting the task and
forming emotions (Boeakaerts, 2011). In Winne aradiwin model it is similar to
Zimmerman model i.e., (c) defining the task and pmhending, goal setting and
planning, (Winne,1997; Winne & Hadwin 1998). In #ich model there occur (d)
Planning using strategies of all kind — cognitiveghavioural, contextual,

motivational (Pintrich & Groot,1990; Pintrich, 2000

2. Second phase (action phase)

In this phase students move from preparing foisk ta actually performing
it. In Zimmermman model (a) self-observation, smlfitrol strategies are used to
maintain motivation (Zimmerman, 2000; 2011). In Baerts model there is
‘decision taking' by (b) judgment of task, resugtin actions that make learner move
from mastery to wellbeing pathway based on emotfonmed (Boeakaerts, 2011).
In Winne and Hadwin model (c) metacognitive adaptabccur during enacting

strategies (Winne, 1997; Winne & Hadwin, 1998).Amtrich model there is (d)
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control learning using cognitive, behavioural, mational and contextual strategies

(Pintrich & Groot, 1990; Pintrich, 2000).

Table 1

Summary of Self-regulated Learning Theoretical Mede

Models First Phase - Second Phase-  Final Phase-
Approaching the Action Phase Self Reflection
Task
Maintaining

Task analysis, Goal o .
motivation using

Self-formulation

. setting, Planning, and taking
Zimmerman Motivation self-control and adaptive or
Model ; self-observation . -
regulation. ) defensive decision.
strategies.
Activation of Judgement of task Emotion analysis

Boeakaerts Model knowledge, Forming and deciding of
emotions. pathways.

Winne & Hadwin Define task, Goal Metacognitive

Model setting, Planning. adaptation
Planning usin Controlling
Pintrich Model 9 9 learning using
strategies. .
strategies

and planning for
future.

Updating and
long-term
adaptation.

Judgement
between goal and
attainment.

3. Einal phase (self-reflection)

In third phase after completing the task studentgge in self-reflection. In

Zimmerman model (a) based on positive or negatimetins formed after self-

formulation students take adaptive or defensiveist@mts (Zimmerman, 2000;

2011). In Emotion regulation model there can be dbange in plan on future

strategies based on emotion formed (Boeakaerts])20d Winne and Hadwin
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model (c) updating and long-term adaptation in w@gaitive strategy use can occur
(Winne, 1997; Winne & Hadwin, 1998). In Pintrich de there is (d) forming
casual attribution after making judgement betweest goal and attained
achievement (Pintrich & Groot,1990; Pintrich,200A). researchers agree on three

phases and disagree only on the kind of stratetliekents engage in.

All of these processes are emphasised as dimengbnsegulations-
cognition, motivation, metacognition, behaviour agmotion. Theoretically these
dimensions are distinct, but in practise these dsims are intertwined, in that the
regulation of one dimension may well lead to chanigethe other dimensions (Ning

& Downing, 2012).

Intelligence, Academic Achievement and Self -Reguled Learning Strategies

All researchers agree the fact that there willnzbvidual difference in *how
a student learns in an academic environment’. Tdmg held assumption has been
supported by empirical researches (Moos & Ring@&12). In earlier years
educationist focused on ‘what student learn and haother psychological,
physiological, and environmental factors influedeat they learn’. Due to recent
increased focus on regulation (self-regulation, #omo regulation, behaviour
regulation) accompanied by methodological advareass researchers to focus more
on ‘how’ each student learn. This query on indiaddifference is not new, as
Galton’s quest about human being was — ‘why indigidis different’ and this
simple thought of curiosity eventually lead to tiheh development of theoretical
back ground on the concept of intelligence. Ingelfice despite the strong amble

differences in definition, for the sake of measueaims commonly operationalized
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as the ability to plan, solve problems, ability fvstract thinking, comprehension

abilities, and ability to use language (Singh, 2015

Even though there are long run debates and comgsiegeabout ‘what is
intelligence’ and ‘how it can be measured’, thera predominant agreement among
researchers and common layman that ‘g’ or genatalligpence predicts academic
achievement and achievement outside school (Gasibre 1997; Cavojova &

Mikuskova, 2015).

In an institutional environment (school, collegeniversity) academic
achievement refers to the performance outcome Bodfr@quently represented as a
measure of extent to which students has accomgligpecific goal. Usually
definition of academic achievement depends on atdrs used to measure it.
Indicators can be “procedural and declarative kedgé acquired in an educational
system, more curricular-based criteria such as egradr performance on an
educational achievement test, and cumulative inolisaof academic achievement
such as educational degrees and certificates” nf@egrr et al., 2014). Most
frequently academic achievement is operationaliasdknowledge acquired by
memorising and skills attained for fulfilment ofpreducing content of educational
standards (Singh, 2015). It is the extent to whacstudent has achieved short- or
long-term educational goal by giving importanced&zlarative knowledge or facts.
It is the performance outcome of domain taughtdiosl. GPA or score sheet
represent academic achievement and measured threxghmination. Usually
research works take into account final grade orrames score from different

subjects. In a Kerala educational scenario, GPAcores on a mark list determine
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whether a student will have the opportunity to care his or her education. There

by, can influence career choices than the practiadis and interest.

There are research studies which shows that ingaiddifference in
academic achievement are reliable predictors ofityuz life in adulthood (Power
et al.,, 2013; Malykh, 2017). Reason for individudifference in academic
achievement hasn’'t loosen its relevance for yeard different psychological
constructs have been considered as predictors anfeatic achievement (Malykh,
2017). Of these, personality and intelligence hamdensive research. But
intelligence have the upper hand, since intelligetasts have its origin as predictor
of academic success or failure (Ackerman & Heggke$897; Laidra et al., 2007).
Also, there are rich source of literature stating telationship between intelligence
and academic achievement. Studies most often repgositive strong relation
between Intelligence and academic achievement. gdwer or coefficient of
correlation range between 0.4 - 0.7 and usuallywgndround 0.5, (Neisser, et al.,
1996) depending on the school, subject, year otathn, selection of sample and
so forth. Fluctuations in effect size can also tisbaited to tool used to measure
intelligence. 0.5 correlations mean a predictionvgoof only 25%. (Mackintosh,
2011; Duckworth & Seligman, 2005fath & Ergin, 2017 Malykh, 2017).The

relationship has been explicitly stated as:

The relationship between test scores and schodbrpgince seems to be
unambigious. Wherever it has been studied, childveh high scores on
tests of intelligence tend to learn more of whatisght in school than their

lower-scoring peers. There may be styles of tegchand methods of
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instruction that will decrease or increase thisr@ation, but none that

consistently eliminates it has yet been found. (Bexh & Snow, 1977)

There are researches which argued that both geeltie and personality
should be taken into account when predicting acadechievement (Laidra et al.,
2007; Chamorro-Premuzic and Furnham, 2005). Inirgpdpersonality factors
influencing student’s achievement, interest andivatbn had significant effect
(Noeryanti et al., 2018). But other researchexasgfily argue for intelligence, stating
that the individual difference in academic achieeaimis mainly explained by

differences in level of intelligence (Malykh,2017).

Longitudinal studies show that predictive power iotelligence over
academic achievement decrease from primary scheaisyto high school years.

(Laidra et al., 2007, Malykh 2017)

Even though relationship between intelligence atetlamic achievement is
a debated topic in literature a considerable nurobeorrelation studies can be seen
between measures of intelligence and, measuresadeaic performance. As ‘g’ is
commonly acknowledged as determinant for intellactasks, it is thought to be
precedent for academic tasks.ie. scholastic tasksgademanding (Jensen, 1998,
Luo et al.,2003) and suggest that source of cdioalebetween intelligence and
academic tasks are not clear. This research idtamgt to find the same through

Self-regulated learning.

This study assumes that intelligence is the basdigtor as it theoretically

explains what is possible for student to achieve second predictor is personal
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variables. As of the many variables studied mostabdity has been found in
personal factors that predict academic achieverf®&aty, 2003). It is assumed that
personal factors influence academic achievementrecity through student’s
approach to work and decide how student conveslligeénce into academic
achievement. According to past empirical evidempmgsonal factors such as Self-
control (Muammar, 2015), goal orientation (Steinmay al., 2011), interact with
intelligence (Stumm & Furnham, 2012). Present neteassume personal factors
can be emotional, behavioural, motivational or ¢togm variables. The success of
student mainly depends on ability to successfudigufate these personal factors.
Regulation occurs through use of different stragegFor easiness of measurement,
in this study personal factors have been concepaghlas strategies used by

students, under the term self -regulated learniragegjies.

To understand and conceptualise the different pagbwhat may occur in
complex relationship between intelligence, seligulated learning strategies and
academic achievement, a reviewing of literature haén carried out through

following paragraphs.

Literature Review

Exploration on self-regulated learning has its saatgeneral studies of self-
control and self-regulation. Scholars found hopéifdications in children’s use of
self-regulation processes such as goal settinfjredaforcement, self-recording and
self-instruction in the areas of self-control halsuch as eating and other routine
tasks. This has encouraged educational researt¢bestudy self-regulation of

children during academic learning task. Researchethie area of self-regulated
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learning share a common belief that student’s wtdeding and being aware of
their own learning processes and strategies tdaeglearning processes are critical

in studying academic achievement (Zimmerman, 1888 1Cassidy, 2011).

As self-regulated learning has its origin in stgdikat focus on improving
academic achievement there are numerous studieshvidcus on its relationship
with academic achievement and most studies condiigteeport that students who
use self-regulated learning strategies effectivigy learning obtain high academic
achievement and various studies reveal that sgiflaéed learning enhances
students’ academic success (Zimmerman & Schunk);Pa8rich & Groot, 1990;
Pintrich, 2000; Camahalan, 2006; Cazan, 2014; R&weafferty, 2013). While,
there are also other researchers who also repadesignificant relationship with
academic achievement and self-regulated learnihgi®, 2015; Ergen & Kanadli,

2017).

Although most studies find positive relationship tviieen academic
achievement and self-regulated learning, sub vimsalhich show strong and weak
relationship vary according the tool selected bg tiesearcher. Most of the
education researchers measure academic achiever®eBPA score obtained by
participant. Some studies report GPA scores ofiquéar subjects of their interest.
Participants of research ranged from elementaryodcistudents, high school
students to college level, and some studies arentne students and some on
distant learners. Even though there is no scieatlfi developed intervention
module for self-regulated learning, some studi@®nteusing interventions. Few of

the relevant studies are discussed below.
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Self- Regulated Learning and Academic Achievement

There are studies which report that self-reguléadning strategies applied
by a student predict his/her achievement, whilgetrere also few studies which
report that high achievers consistently utilize soself-regulation strategies more

frequently than low achievers.

Some studies reported that high achievers araeglitated learners (Schunk
& Zimmerman, 2011) while other studies report setfulated learners set goals for
learning more frequently, use more learning stiatggare self-aware of their
learning process and are more systematic and hgheghades (Pintrich & Groot,

1990; Pintrich, 2000; Pintrich & Zusho, 2002).

Recent researches also show that high academioaéiyted students use
more self-regulated learning strategies than loasdemically oriented students
(Yip, 2007; Rowe & Rafferty, 2013; Soufi, et alQX; Ning & Downing, 2012).
Also, there are investigations that report diffees in level of academic
achievement based on level of self-regulated legretrategies applied by students

(Heikkila & Lonka, 2006; Zimmerman & Schunk, 1989).

A research study considered self-regulated learsimgtegies in college
students. Self-efficacy and effort regulation weteong predictor of achievement
and intrinsic motivation correlated with gradeswkwer, extrinsic motivation did

not (Lynch, 2006).

A study by Peng (2012) in college students of chfoand positive

relationship with self-efficacy, intrinsic value dincognitive strategies and
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performance in English examination measured by &afdlmong them self-efficacy
(Self-efficacy is a sub variable of motivation ségies) has the strongest influence
and test anxiety was negatively correlated withdeoac performance. In turkey,
Inan (2013) found significant positive correlatidretween three dimensions of self-
regulated learning strategies (i.e. motivation atlon to learning, planning and
goal setting, strategies for learning and assesgrard GPA scores. Similar to Peng
(2012) and lynch (2006) study they could also flmghest correlation between
motivation and GPAs. They also reported negativenot statistically significant
correlation between lack of self-directedness afd\&of participants. In the same
year, in Turkey, Altun and Erden (2013) explorecrteng strategy used for
mathematics achievement. Finding indicate that acegnitive self-regulation’,
‘regulation of time’ and ‘study environment’, ‘helpeeking’ and ‘self-efficacy
perception’ were significant factor in exploring tm@amatics achievement, while

effort regulation was not.

A study on primary school students revealed thdf-efcacy, self-
regulation and cognitive strategy use jointly exmd 44.8% of variance in
academic achievement and only self-efficacy wasifsognt predictor of self-
regulated learning strategy (Shaine, 2015). I1ise axpected because Peng (2012),
Inan (2013) report high correlation between sdiicaty and self-regulated learning.
This was first suggested by Zimmerman & Martinen$¢1990) that students with
high self-efficacy, use self-regulation strategiesre frequently. Also, indorsed by

Pintrich and Groot (1990) that there is a relatmpdetween self-efficacy and self-
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regulation. Bozpolat, (2016) propose that theee arallel changes between self-

regulated learning strategies and academic setfaefy.

Study by Bozpolat (2016) revealed the effect ofegahacademic average
variable on self-regulation strategies and he tepgorseveral studies, but
unfortunately most of the studies they reported pwélished in non- English

language.

While most studies defined Self-regulated learraadgrequency of applying
self-regulated learning strategies and academieaement as GPA score obtained,
Cheng (2011) operationally define it as studentsception of applying self-
regulated learning strategies (For e.g., Can | sans@ the main idea of the text?)
and academic achievement as perception of leareiffigctiveness. Multiple
regression analysis showed that student’s (fronorssry schools in Hong Kong)
self-regulated learning sub variables such astrilag’, ‘motivation’, ‘goal setting’,
‘action control’ and ‘learning strategies’ playedsignificant role in their learning

performance.

Numerous studies use empirical method to study-reglilated learning
using questionnaires, very few report interview moes, although earlier self-
regulated learning studies by Zimmerman and Maztineons (1986) was of
qualitative style. In one review by Yildizli and & (2016) they report, effect of
intervention on self-regulated learning on sixtadg Turkish students’ mathematics
achievements using both quantitative and qualgatiesearch methods. ‘Self-
efficacy’ and ‘goal orientation’ were the two mathonal variables studied under

guantitative study and found to be significantlylated to mathematics
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achievements. The qualitative data obtained throungérviews and document
analysis during and after the experimental prodagher revealed that students
started to see math as fun, like it more, grasprtiportance of it in everyday life,
build more self-confidence, set specific targets tfeemselves, and monitor their

learning process.

Malpass et al., (1999) research study in mathealatigifted, mostly Asian
American, high school students by using structecplation modelling framework
established that self-efficacy is positively rethte math achievement but learning

goal orientation (or intrinsic value) was not rethto mathematics achievement.

In Turkey, using academic self-regulated learnicegesdeveloped by Mango
(2011), Cetin (2015) reported no correlation betwé&PA and academic self-
regulation learning. The prediction power of selfulated learning in distant
learners was explored by Bruso & Stefaniak (20b6)iS. Their results indicated
that neither instrument (MSLQ was aimed to quansifiydent motivation and the
OSLQ was intended to include self-regulated leaynpredicted students’ academic

achievement measured by GPA.

A few meta-analyses researches can also be sdgarature. Whose result
confirm effects of self-regulated learning are dstent regarding the general
positive impact on academic achievement and legrmntivation (Zimmerman &
Bandura, 1994; Zimmerman, 2002; Digna&h Buttner, 2008; Dent & Koenka,

2015).



Introduction 34

Focusing on students’ academic performances, Chgaatl Buttner (2008)
had done meta-analysis of intervention studiesfon@rimary school students and
another for secondary school students. They repott@t for primary school
students self-regulated learning strategies trginirad high effects, but for
secondary school students meta-cognitive stratéxgigsng had high positive effect.
Early school students have less developed sebatdin skills and have less control
over their learning than secondary school studdfws. primary school students,
training cause high effect on maths performancdemaad/ writing performance
increased effectively only when they reach secondahool. They reported that
students develop a negative achievement beliemfaths as they grow, more than
other disciplines. These low self-efficacy belidBnd to lower the effect of

intervention on maths for secondary school students

Dent and Koenka (2015) applied two meta-analysis om metacognitive
processes and other on cognitive strategy use. @lseyconducted five moderator
analysis for specific processes, academic domasnjeg self- regulated learning
measuring method and type of academic achievemeasume. Their result showed
metacognitive strategies had strongest correlatioih academic achievement,
among them, ‘planning’ had strongest correlatiord ail other specific sub
processes had weaker correlation. ‘Planning’ whemkined with ‘goal setting’
also weakened the correlation. Meta- cognitivetstya like, ‘deep processing’ had
stronger correlation with academic achievement. aMlebgnitive strategy and
cognitive strategy obtained stronger correlationarfor social science achievement,

then for science, then for English and at lastnfiaths. Across grade level, different
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pattern could be seen for both analyses. For degniprocesses, correlation
increased gradually from elementary school to neiddhool to get strongest at high
school. But for meta-cognitive processes elementachool had strongest
correlation, declining at lower primary, but incsed in upper primary and then
decreased again in high school. Meta-cognitive ggses had high correlation with
standardized achievement test, then with GPA sem least correlation with

structured interview. For cognitive processes gfesh correlation was obtained for

GPA and correlation was weak for standardized tests

In 2017, a meta-analysis was carried out by Ergahkandali to calculate
common effect size of studies on self- regulatedni®g and academic achievement,
conducted in Turkey between 2005-2014, to knowffiéat size varies based on
course, self-regulated learning strategy type, gredel and study designs. They
reported that self-regulated learning strategiegeha strong effect on academic
achievement. But calculated effect size did notyvir self-regulated learning

strategy, course type, study design, and schoel [&rgen, & Kanadli, 2017).

Most of the research studies discussed here, fdcose self-regulated
learning from a variable centred approach i.eréhegionship between self-regulated
learning variables and the student outcomes, botescesearchers adopt person
cantered approach, in which profile or clusters evédormed based on each
participant’s self-regulated learning level. In gbestudies, either their level of
strategy use predict membership to a specific lerafiroup (high SRL, low SRL,
and average SRL) or a particular cluster would hsivalar set of adaptive self-

regulated learning characteristics (Abar & Loke@l1l@ Liu et al., 2013; Ning &
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Downing, 2012) and students in these profiles ostelrs have significantly different

academic outcomes (Barnard-Brak et al., 2010).

Effect of socio-demographic variables on self-regtédd learning

Effect of gender and class level on self-reguldgzaning was examined by
Yildiz, et al., (2018) a significant relationshigs/found between competency levels
and self-regulated learning strategies for maldsgyTalso observed that student’s
motivational, cognitive and metacognitive compeiendevels increase as their

grade levels increase.

Contrary to above result Bozpolat (2016) reporteat females use more
strategies than male counterparts. Biologically ahgsiologically there are sex
differences in humans and based on such differegeesler perception usually
differs across culture. Motivation and effect oinder on learning strategy use is
different for both sexes. Effect of Self efficacgrpeption and use of self -regulated
learning strategies on academic achievement ofeusity students was studied by
Altun and Erden (2013). Positive relationship wasid between the self- regulation
learning strategies and self- efficacy perceptiohsiniversity students and their
mathematics achievement. Metacognitive stratediesge and study environment,
help seeking and self- efficacy perception haveeammgful effect on explaining
the variance in mathematics achievement. Metacdegnstrategies, time and study
environment, help seeking and self- efficacy petioepare important in explaining
boy’'s mathematics achievement while effort regalatis the only variable found
important in explaining girl's mathematics achiew (Altun & Erden, 2013).

However, a more contradicting result was suggejedimmerman and Martinez-
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Pons in (1989), that gender have no significantegdhce in the self-regulated

learning strategy, especially in self —efficacy.

Research in India

In India, Self -regulated learning is not studiedeasively when compared
to other countries. Investigator could identify yriéw research works and some
PhD thesis related to self -regulated learningdi@gifocuses mainly on amount of
contribution of Self- regulated learning to acadenachievement, variables
contributing to self-regulated learning and diffeze in self-regulated learning

across different types of subgroups based on staigraphic data.

Dangwal and Thounaojam (2011) analysed a case s$twdynderstanding
how minimally invasive education foster self- reageld learning behaviour in an
Indian context, particularly in slum and rural ae8lum children when exposed to
learning situation without adult participation, igety construct their own
knowledge and develop critical insights into howeyththink. This increased their
curiosity, they became self-motivated, startedadmirative learning, organised their
learning behaviour and optimised their learningcpeses. Thus, through their single
case study authors prove ‘Hole in the wall pedagogyse to induce self- regulated
learning traits which has driven slum children’denest toward formal school

education.

Azizi and Yeshodhara (2014) in their study foundf-Segulated learning
strategies contributed more to Academic achieventlesh internet competency.

They found significant difference between male fardale in internet competency
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and practise of self- regulated learning strategidsgey couldn’t find significant
difference in strategy use based on main subjeasesh by the students. Authors
conclude that self- regulated learning strategreairfly- elaboration strategy and
effort regulation strategy) is better predictor afd contribute more to Bachelor
students’ academic achievement. But, Pote and Ku(2018) survey among under
graduates found that self-regulated learning haty @ weak positive, yet

significant relationship with academic achievement.

Difference in self-regulated learning of high creatgroup and low creative
group was studied by Joshi and Shukla in (2012gyTound differences in self-
regulated learning of high and low creative studemhey discussed the differences
based on each dimension specifically. High creagneeip also have high academic

achievement.

A systematic review was conducted by Gafoor andukken in (2016),
among studies which specify mathematics achievemedtself-regulated learning
from 1998 to 2016 but not specific to Indian popiola Their review suggested that
meta-cognitive strategy use was affected by go@ntation. On the other hand,
reward was affected by student’s achievement lamdlprior knowledge, Pattern of
self -regulated learning across different subjestel were seen but no specific
commonality can be observed.

Kumar and Meenu (2016) investigated differenceseiftregulated learning
for students of continuous evaluation system antuanevaluation system. They
found self-regulated learning behaviour is highdtudents of continuous evaluation

system. They further discuss the reason and adyawnfahe same.
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Sindhu and Bindhu (2017) explored the contributwagiables for self-
regulated learning in physics. They found parenshge, class room climate and
academic delay of gratification had significant magffect on self- regulated
learning and were predictors of self- regulatedrieg. Among these variables
academic delay of gratification was the highestigouting factor to self- regulated

learning.

The above-mentioned researches had viewed selfategulearning from a
general perspective. Shams and Imtiaz (2018) stusb#-regulated learning from a
narrow specific context. They explored self-regedatlearning strategies and
reflective practices adopted by students of Engtlahing their writing practices.
Most commonly used strategies for writing were plag, monitoring, organising,
and pre-planning. Differences in strategy use bgliEh as a foreign language

student and English as a second language studeatalg® discussed.

Intelligence and self-regulated learning

It's easy to assume quickly that highly intelligemdividuals will show high
rate of self-regulated learning and they will peniostrategies more efficiently and
profit more from training (Sontag, et al., 2012utBhis is not the case. One can also
assume that gifted students use fewer strategeshey have more cognitive
abilities and capacities. In research about ifefice and self-regulated learning,
findings often show inconclusive results aboutrétionship. There are only very
few studies on intelligence and self-regulated reay. Moreover, the reviews

available had focused more on gifted students gp&tStoeger, 2012).
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Older studies of student effectiveness on strategining found gifted
students were more capable of understanding syratetpin it, and apply it and
teaching others about it. This assumptions wasoedddd by Scruggs, et al., (1986)
to find that both students benefitted from trainimgt only gifted students could
apply it to new situation. Gifted and average stiideability to self-regulate in a
verbal concept identification task was compareduBing think aloud protocol,
Bouffard —Bouchard et al., (1993) found both grawgre equal in ‘planning’ and
‘motivation’ strategies but differed in ‘time mareagent’ and ‘ persistence on
reworking the problem’ strategies. The differenbetween gifted and intelligent
students are not in specific strategies they usgdhleffort they invested in the task.
Gifted students were more systematic in use of itwgnstrategies and gifted
students are those students who are capable atieffly using their skills. Effects
of giftedness were more prominent in metacognitegulation strategies (Bouffard

-Bouchard et al., 1993).

Zimmer and Martinez-pons (1986) compared studerdsedb on their
achievement tracks of school. Student’'s membeiighipgh or low achieving group
could be predicted with 93% accuracy using thelf-regulated learning strategy
use. And found self-regulated learning strategywsee best predictors than Socio
economic status. They could find that high achievased more (almost 13)
cognitive strategies, - ‘repetition’ and ‘memoripat as well as ‘read notes once
again’ more frequently than low achievers. But wi@mmerman and Martinez-
pons (1990) compared between gifted and averageersis; differences only

occurred for ‘reviewing notes strategy’.
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Sporer (2003) interviewed German students to knawenabout ‘cognitive
strategies’ they applied in a learning task anchébmore intelligent student used
elaboration strategies more often than averagéigaet student. These results were
contradicted by Dresel and Haugwitz (2006) and ntepo relationship between 1Q
level and frequencies of using ‘elaboration stratdégr mathematics exercise. But
then again, the strategy ‘note taking’ in mathsshas less used by gifted students.
Same findings were obtained by Sporer (2003) fationship between non-verbal
IQ and ‘elaboration strategy’ and he also, repegative relationship between 1Q
and ‘organizational strategy’ use. On the otherdh&eneral reading’ and ‘learning
strategies’ found to be vary between gifted andraye students based on other
variables. Dresel and Haugwitz (2006) report weadative relationship between 1Q
level and ‘metacognitive regulation’ in maths pehl solving tasks. However,
Sporer (2003) again found no relationship betwegglligence and ‘metacognition’.
Similar result was also repeated in a longitudistaldy by Sontag, et al., (2012),
they found no relationship between intelligence atite preferences for
metacognition. Effect of intelligence on strategggulation among elementary
school students was analysed and found Intelligemaee only little role in
predicting strategy use when factors such ‘metatiogn attribution’ and
‘knowledge base’ were taken into account (AllexanfleSchwanenflugel, 1994;

Stoeger & Sontag, 2012).

Intelligence and academic achievement

One of the principal objectives of 1Q tests is tedict individual difference

in educational outcomes and academic achievemeeg(Bian, 1904; Ackerman &
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Heggsted, 1997). These results are also reportguiealéctive validity of IQ tests.
Studies (Gottfredson, 2005; Jensen, 1998; Neissenl.e 1996; Rolfhus &
Ackerman, 1999) reported that general cognitivditghineasured by standardised

IQ tests predicted Academic achievement (Kaya.e2@l5).

IQ tests based on multidimensional cognitive prsices approach to
intelligence, like, K-ABC (Kaufman Assessment Battefor Children) and
Cognitive Assessment system also predict acadeofieeement. The study was
conducted by Naglieri and Bornstein (2003) and tbtlaymed that relation between
intelligence and academic achievement found byethe® tests are stronger than

correlation obtained by ‘g’ based 1Q tests.

In 2003, Luo et al.,, had attempted to find causecafrelation between
intelligence and scholastic performance. They ssigtfeat ‘g’ reflected students
potential and academic performance is one of ttel@ctual activities to which ‘g’
potential can be applied. They reported ‘g’ measurg WISC-R account only for
6% of variability in scholastic performance whengeiive ability measured by
MAT was controlled. They suggest mental speedesctuse of correlation between

intelligence and scholastic achievement.

Self-regulated learning as a mediator

The role of self-regulated learning as a mediatas been studied in
relationship between different variables relatecetiucational outcomes. Some of

the main findings are discussed here.
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Barnard, et al., (2008) had done studies on ommgse communication and
academic outcomes. They found that online selfleggry learning behaviours is
not strongly associated with academic achievememtdo mediate the positive
relationship between student perceptions of onloerse communication and

academic achievement.

Son-Mi (2011) investigated relationships among redie self-efficacy,
achievement in science and cognitive self-regulatearning strategy among 158
elementary school students. And found that cogmitself-regulation learning
strategy mediated the relation between self-efficand achievement in science.
Memory learning strategy, considered a cognitidéregulation learning strategy,

did not mediate the relation between self-efficanygl science scores.

Follmer and Sperling (2016) administered direct amdirect measures of
executive function, metacognition, and selfjulated learning among 117
undergraduate students attending a large,-Midntic research university in the
United States and proposed a mediation model spegithe relations among the
regulatory constructs. In their study multiple kne regression predicted
metacognition and SRL and a Separate mediationyse®l indicated that
metacognition mediated the relationship betweencuxes functioning and
self-regulated learning as well as between specific @wkex functions and

selfregulated learning.

Morosanova and Fomina (2017) research on psycleabgiredictors of
academic success addresses the problem of sel&tiegy anxiety, and the final

examination results on the sample of Russian sclebdtiren (N=231). Main
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conclusion for the study was that the conscioulsreglulation acts as a mediator of

students' anxiety influence on exam results.

A study by Teng and Zhang (2017) found motivatiargulation strategies
predict English-as-a-foreign-language (EFL) writingerformance and this
relationship is mediated by Self-regulated learrstrgtegies in a data collected from
512 undergraduate students in mainland China. Spegifically mention that only
cognitive and metacognitive strategies were founde significant mediators in the

model while social and behaviour strategies wete no

Tian et al., (2018) in order to find out the ungiedy mechanism of
Metacognition, self-efficacy, and motivation ang interaction in self-regulated
learning (SRL) of mathematical learning studied S8@dents (245 male, Mage =
16.39, SD = 0.63) of Grade 10 in China. Their ressiduggested that the
mathematics performance could be predicted by rogtaton, self-efficacy and
intrinsic motivation and association between megjadmn and mathematics
performance was mediated by self-efficacy andnstc motivation, as revealed by a

multiple mediation analysis.

Lim, et al., (2020) adopted a correlational reseatesign to examine the
possibility of relationships between peer learramgl online learning satisfaction in
the presence of self-regulated learning (SRL) awmedliating variable selecting
stratified sample of 347. They found that througho®trapping test that the
influence of peer learning on online learning $atson was fully mediated by

SRL.
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In the light of careful analysis of previous resdafindings few summaries

can be obtained:

» Self-regulated learning when applied efficientlynchave changes in
students’ academic achievement.

» Self-efficacy has a major role in self-regulatedrieng strategies and it is
the most widely studied construct among self-regdldearning dimensions.

* For, college students (they are cognitively moreetgped) self- regulated
learning strategies differ according to course ehos

* For younger students’ major difference in strategg is seen mainly in
maths.

» Development of motivational, behavioural, cognitivemotional strategies
across age is not well established

* Role of gender in self- regulated learning haveb® explored more,
especially from an Indian context.

» Effect of different profiles of intelligence (for.ge; those who are high on
visuo spatial, those who are high on vocabularg) en self- regulated
learning have to be researched within normal saumalep.

* To know the influence of intelligence on Self-regfed learning, researches
have been carried out mainly among gifted studantsnot among normal
intellects.

* Do gifted students differ in their self- regulatézhrning strategy use? -

Results are non- conclusive.
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» Self-regulated learning act as a mediator betwéferent variables such as
communication effectiveness, test anxiety, exeeutivfunctions,
metacognition, motivation, peer learning and academtcomes.

* All type of research tools- questionnaire, intewsighink aloud has their

own merits and demerits.

In literature review, more research on mathemagit segulated learning
can be seen than any other subjects. Also, it semled that maths is a globally
accepted ‘difficult to learn’ subject (Dent & Koemk2015). Even though more
research has taken place in maths, report by Défbénka (2015) found that maths
had least correlation with self-regulated learrtimgn any other subjects. Also, most
studies which report no significant relationshigwesen academic achievement and
self-regulated learning strategies choose mathspasific subject (Malpass et al.,

1999).

Because of varying results, a conclusion can't l@ioed about differences
in level of self-regulation among students of difet IQ level. Inaccurate student
self-assessment in questionnaire administered facteof a social desirability bias
could also be the reason. In these studies, leqaomplexity for each situation are
also different. Like, in some studies gifted studewere entered into a special
programme (Sporer, 2003). Study results were morsistent if the comparison

was made on scores obtained in school than beti@kvel.
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Need and Significance of the Study

The idea of self-regulated learning has becomgrpssively significant in
high school education. Contrary to primary schdog§h school education forces
unique stresses on students, as at the end ofhlgiol education they must appear
for public exam which determine their future. Schaol education forces them to be
proactive and self-disciplined learners capablearttrolling their own learning via

self-monitoring and self-evaluation.

Using a sample of 133 high school students anddbyirastering measure of
intelligence and by measuring Self-regulated leanihrough five dimensions,
present study attempted to overcome limitation refvipus research. (Most of the
studies were conducted in college students and gnetementary students, and
proposed a non-comprehensive model for studyinfyr8gllated learning- SRL). In
order to control for educational and developmeefétcts the age gap was kept
from 13-16 years, who are perusin ®&r 10" standard. The study has been
conducted on high school students because theydwbale developed more
cognitive skills and better developed view on l@agrthan primary school students.

Passing high school is also seen as a turning poonte’s life.

One of the main theoretical implication is that Mo the psychological
correlates that influence academic achievementddressed in Self-regulated
learning theory (motivation, planning, self-effigac time management,
procrastinating) (Panadero, 2017). Present stusty@lves considerable focus on all
dimensions of self- regulated learning (motivatiaregulation, cognitive regulation,

behavioural regulation, emotional regulation). sIhstudy also has a direct



Introduction 48

implication for educational practise, since it imegl that student, teachers and
parents should focus on child’s ability to regulkgarning. Also attempt to portray
model of self-regulated learning that can be appdie an intervention for students at
different educational settings. Thus, this thesisns one of the first attempts in
Kerala educational scenario to promote studentiegrfrom an individual centred

approach and in a comprehensive perspective.

Based on review of literature, it was found thasegrchers have
demonstrated significant relations among intellgeemnd academic achievement,
selfregulated learning and academic achievement. Effécadifferent levels of
Intelligence on Self-regulated learning have torbsearched with in a normal
sample group. Mediational role of self-regulategiheng has been found in various
relationship but its pathway between intelligenod academic achievement is not
demonstrated anywhere. So, present study triesomdriloute, little more to the
research gap, by investigating self-regulated legrof students. Above researches
have focused on self-regulated learning mainly fraitmmerman’s and Pintrich
model. In their multi-dimensional model emotion gukation of a student in
academic setting is not directly addressed or esipbd. While, present study
investigates self-regulated learning from motivadilp cognitive, meta- cognitive
behavioural and emotional dimensions. what roléreglulated learning have on
relationship between intelligence and academic exgment is also analysed.
Differences in use of self - regulated learningeoben demographic variables are

also discussed.
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Thus, the main objective of this study is to docomeow self- regulated
learning explains the variance in the relationgfepween intelligence and academic
achievement of high school students of Kerala. 8ase above objective and
previous research, it was hypothesized that, affhaesearch on intelligence and
self -regulated learning independently predict acaid achievement, the
relationship between them is expected to be cowglit Thus, objectives of this
study were to explore the structure and patterrdifierent dimensions in self-
regulated learning that usually students practsachieving academic achievement
and at examining the manner in which these practibange as function of different
levels of Intelligence. For that purpose, a congalpimodel was developed by
acknowledging that learning is multifaceted  Thtlgough structural equation

model researcher tries to elucidate the pathwadlyexfe variables

Statement of the Problem

This study focuses on Self-regulated learning asmetivational,
metacognitive, cognitive, behavioural, emotionaktggies which are related to
educational performance, especially their combirsed individual effect on
relationship between intelligence and academic exgment. The research also
study relation between main variables- intelligenslf-regulated Learning
Strategies - SRL and academic achievement. Theattien effect of socio
demographic variable and independent variable, w&pendent variable is also
looked upon. Thus, present study tries to proposmoael for self- regulated
learning of high school students of Kerala. It gpéd that the findings from this

study can offer new insights into the complex irgkationship between intelligence
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and student self-regulated learning and acadentmmes. So, the study is entitled
as “The Intricate Relationship Between Intelligence awnl Academic
Achievement: Examining the Role of Student's Self-Bgulated Learning

Strategies”.
Definition of Key Terms

Intelligence: Ability to utilize ‘g’ or energy in contextual siaitions-

situations that have content, purpose, form anchinggWechsler,1944).

Student: Those who are between the age of 13-16 and atgngdf or 1d"
standard of any English medium schools of Keralactiollow Kerala board of

education.

Self-regulated learning Self-regulated learning is a self-directive ps®Es
by which learners transform their mental abilitie® academic skills (Zimmerman,

2002).

Self-regulated learning strategiesMotivational, cognitive, meta cognitive,
behavioural, and emotional strategies practisestigents to regulate their learning
processes to become a self-regulated learnere§ieeatare operationally defined as

the way in which students approach learning (odacac challenging tasks).

Motivation regulation: Motivation in academic context can be operatignall
defined as psychological phenomenon that initiatgsdes, and maintains goal-

oriented learning behaviours.

Cognitive regulation: Strategies students use to learn lessons or prapdre

take exams.
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Behaviour regulation: Strategies that are generally observable anesept

a concrete behaviour.

Emotion regulation: Negative emotions experienced by student while

learning is regulated for successful completioacddemic task.

Academic achievement Here academic achievement refers to scholastic
achievement of the students achieved at the eedwfational program, designed by

test scores.
Research Questions

1. Is there any relationship between the studentsf-regllated learning
strategies and their academic achievement?

2. Is there any relationship between student’'s imjefice and academic
achievement?

3. What is the relationship between dimensions of-iegtilated learning
strategies and other variables in the study?

4. What is the role of Socio-economic variables ond&raic Achievement?

5. What is the role of self- regulated learning sae in the relationship
between intelligence and academic achievement?

6. What is the pathway of dimensions of self- reguld&arning strategies to
predict student’s academic achievement?

7. What is the pathway of dimensions self-regulateginimg strategies in

relationship between intelligence and academiceagment?
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Objectives

A reading on review of related studies gave basiendlation for entire
processes of present research and gave insightiubghts to formulate objectives

and hypotheses. Objectives of the study are:

1. To examine the relation between Intelligence, $adjulated learning
strategies, and Academic achievement.

2. To examine the relationship between intelligenceb svariables of
intelligence, academic achievement and dimensiohs seaif-regulated
learning strategies.

3. To analyse the role of socio-demographic variables

4. To find out the mediating effect of self-regulateghrning strategies on
relationship between intelligence and academicesement.

5. To examine pathways of dimensions of self-reguld@tning strategies on
academic achievement.

6. To examine pathways of intelligence through dimensiof self-regulated
learning on academic achievement.

7. To study the mediating role of dimensions of setjulated learning

strategies on academic achievement.

Hypotheses of the Study

The hypotheses formulated for present research dbase objectives

described.
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Descriptive analysis

1)

The sample data are not significantly differentthanormal population.

Inferential analysis

2)

3)

There will be significant relation among main vates under study.

2.1)

2.2)

2.3)

2.4)

2.5)

2.6)

2.7)

There is a significant relationship between ingeltice and academic
achievement.

There is significant relationship between verbatelilgence and
academic achievement.

There is significant relationship between perforosnntelligence
and academic achievement.

There is a significant relationship between acadexohievement and
self-regulated learning strategies.

There is a significant relationship between ingellice and self-
regulated learning strategies.

There is significant relationship between verb#&tligence and self-
regulated learning strategies.

There is significant relationship between perforosnntelligence

and self-regulated learning strategies.

There will be significant relation between acade achievement and

dimensions of self-regulated learning strategies

3.1)

There is a significant relationship between acadexohievement and

motivation regulation



4)

5)

3.2)

3.3)

3.4)

3.5)
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There is a significant relationship between acadexohievement and
meta-cognition regulation

There is a significant relationship between acadexohievement and
cognitive regulation

There is a significant relationship between acadexohievement and
behaviour regulation

There is a significant relationship between acadexohievement and

emotion regulation.

There will be significant relation between ifitggnce and dimensions of

self-regulated learning strategies

4.1)

4.2)

4.3)

4.4)

4.5)

There is a significant relationship between ingelfice and

motivation regulation

There is a significant relationship between inggltice and meta-
cognition regulation

There is a significant relationship between ingellice and cognitive
regulation.

There is a significant relationship between ingelice and behaviour
regulation.

There is a significant relationship between ingeliice and emotion

regulation.

There will be significant relation between verbakiligence and dimensions

of self-regulated learning strategies



6)

5.1)

5.2)

5.3)

5.4)

5.5)
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There is a significant relationship between verinélligence and
motivation regulation.

There is a significant relationship between verin&tlligence and
meta-cognition regulation.

There is a significant relationship between verinélligence and
cognitive regulation.

There is a significant relationship between verinélligence and
behaviour regulation.

There is a significant relationship between verioétlligence and

emotion regulation.

There will be significant relation between perfomoa intelligence and

dimensions of self-regulation.

6.1)

6.2)

6.3)

6.4)

6.5)

There is a significant relationship between pertamoe intelligence
and motivation regulation.

There is a significant relationship between pertamoe intelligence
and meta-cognition regulation.

There is a significant relationship between pertamoe intelligence
and cognitive regulation.

There is a significant relationship between pertamoe intelligence
and behaviour regulation.

There is a significant relationship between perfamoe intelligence

and emotion regulation.
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7) There will be significant inter correlation betweenerall self-regulated

learning strategies and dimensions of self-regdlbarning strategies

7.1) There is a significant relationship between ovesalf-regulated
learning strategies and motivation regulation

7.2) There is a significant relationship between ovesalf-regulated
learning strategies and meta-cognition regulation

7.3) There is a significant relationship between ovesalf-regulated
learning strategies and cognitive regulation

7.4) There is a significant relationship between ovesalf-regulated
learning strategies and behaviour regulation

7.5) There is a significant relationship between ovesalf-regulated

learning strategies and emotion regulation.

8) There will be significant interaction between thiegels of self-regulated

learning strategies and sex on academic achievement

9) There will be significant interaction between thiegels of self-regulated

learning strategies and class of studying on acadachievement.

Mediator analysis

10) Self-regulated learning strategies shall mediate rhlationship between

intelligence and academic achievement.
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Path model for academic achievement, following hypgbeses was proposed.

11) Dimensions of self-regulated learning strategiel ave direct effect upon

academic achievement.

12) The effect of intelligence on academic achievemeitit be mediated by

dimensions Self-regulated learning strategies.

Research Processes

One of the common and general thought about acadachievement is that
‘a high achieving student is highly intelligent’n® of the common issues shared by
students is “why can’t | score good grades despieeffort?”. These aspects were
always concern and interest of researchers andhpkgists or mental health
professionals. So, researcher wanted to furthetoexmn the topic of academic

achievement. These thoughts were articulated &arel problem as follows

* Are high achieving students always highly intelhge

¢ How can one become a competent learner?

From these board problems, research question wasefband based on it,
objectives were formulated. It was decided thatiangjtative research approach can
be followed. A thorough reading on the concepintélligence prompted more and
more research questions and one of the main gussivas the debatable age-old
guestion “what is intelligence?” and “what are gpecific cultural elements that are
incorporated to concept of intelligence specifikerala culture?”. A small attempt

was made to enquire about the same and publisheah aaticle- ‘Analysis of
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Theories of Intelligence: Emerging Themes’ and pepas presented as ‘Special

Educator’'s Personal Conceptions of Intelligencegrdda Context’.

Further readings on how to become a competentdeamded in agreeing
with concept of self-regulated learning. The vanuof comprehensive research
studies in India, specifically to Kerala contextessed the importance for carrying
out an exploration of learning strategies appligdtudents in a Kerala educational
context. Thus, exploration was done along with tgyaent of a tool. A tool for
exploring self-regulated learning strategies wasstoicted and standardised among
high school students of Kerala who attend schodighvfollow Kerala board of

syllabus (English medium).

Researchers always shown interest in exploringrtte of self-regulated
learning in relationship between other persondhorily or situational variables and
academic achievement. Here, researcher was irgdrasexploring the role of self-
regulated learning in relationship between intellige and academic achievement. It
was decided that intelligence could be measuredgudvialin’s Intelligence scale
for Indian Children. (MISIC). English medium wades#ted because it was observed
in the manual that MISIC was standardised for Emgipeaking individuals. Only
students who follow Kerala board of education weselected. Academic
achievement was obtained by collecting half yeakam results from school

records. After data collection, respective analyss carried out.

During administration of MISIC and during data a4 some common
atypical pattern were identified in response verbaif samples, which lead to the

query that is MISIC properly standardised for pnésgopulation of Kerala. So,
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further study was done to explore more about stamgktion issues in MISIC.
While standardising tool for measuring self-regetdbkearning strategy -SRLS it was
found that Exploratory Factor analysis - EFA, doed fit theory. During pre-
submission it was recommended that standardisatisnes of self-regulated
learning strategy — tool had to be found out. Fsedes made strong arguments for
reporting EFA of the tool and also to conduct selconder confirmatory factor
analysis of the same. The committee also suggestedplore the possibility of
Exam score as a measure of academic achievemeey. dlko recommended to
discuss briefly all the above as a heading ‘genabakrvation’ at the end of result

and discussion.

As a background for the research few studies waingecl out and published
as a book chapter — ‘Revitalizing Intellectual Assaent of Kerala’ and journal
article on ‘Present Status of Intelligence of TmgtiA Critical Analysis WAIS,
WAPIS and MISIC’. A paper was also presented witle,t ‘Need for Cultural
Contextualization of Vineland Social Maturity Scake Critique’ — which discuss

the differences that occurred in norms mainly dugeneration gap.
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This chapter outlines the research methodologyghmted present research.
It includes paradigm of research, the design, datiection method, measurement
method and analysis techniques used. Observatimthsegperiences of researcher
during the research processes, especially insightsed during data collection and

analysis stage is briefly reported in general oleén section (pg 158).

Research Perspective

Deciding of particular perspective or approach asdal on the purpose of
research. The purpose of present research waspinieatly test the assumption that
self-regulated learning strategies plays a sigaffiaole in the relationship between
intelligence and academic achievement. As the ismieg addressed was about
academic achievement (mainly scores or gradesraatan exams), the research
problem was sorted out by collecting data quamnght on instruments by assuming
guantitative hypothesis. Thus, the objective efspnt research justified the use of a
guantitative approaclQuantitative research is an approach for testibgedive
theories by examining the relationship among véemlwhich can be measured (on
instruments) and resulting data in numbers can ba&lysed using statistical
procedures, which help for generalization and oagpilbn” (Creswell, 2014). It was
also influenced by the view that intelligence canrbeasured and are quantifiable
(acknowledging the on-going debate on IQ testiddggo, at the same time on the
assumption that student's use particular stratefpeslearning and researcher
intended to understand and measure the frequenthosé strategies that may lead
to self-regulated learning. Within this quantitativapproach, present research

adopted on post positivistic paradigm position.
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During 20" century there was a shift from positivism to ppssitivism in
psychological research- which acknowledges thailakrvations can be fallible and
can have error and all theory is revisable. Sos tharadigm sticks on to
probabilities, multiple measurements. There is aitseexternal to person’s belief
system which cannot be measured with certaintyitiladhypothesis is rejected, it
doesn’t mean that the result obtained is certaiméy‘truth’ about reality, Whereas
the results may get rejected due to any other numibfactors. As a contemporary
paradigm, post positivist research strives for ciygy and neutrality focusing on
prediction and explanation (Phillips & Burbules,02). In this research a post
positivistic position was taken (no absolute trofhknowledge). The investigator
began with a conjecture — that, self -regulatednieg strategies plays a role in the
relationship between intelligence and academiceagiment and then collected data
to test the hypothesis of predictions on outcomeialke, i.e. Academic
achievement, so that it can be either supportetisproved. All in all, this research
seeks to develop a true statement that descriesabsal relationship between
Intelligence, Self-regulated learning strategied Anademic achievement variables.
Being objective by recognising possible effect iaisbwas an essential aspect of this
research, so method and conclusion was examinetdidsrby setting standard of

validity and reliability.

Conceptual components that define Post-Positivigicadigm of present
research was ascertained through ontology (natureadity,) of critical realism-
reality exists but imperfectly known. Meaning is deafrom data gathered, but

objectivity of data gathered is questioned. Theag be bias and finding can be
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‘probably true’. Epistemology (nature of knowleddellow a modified objectivity,
i.e. conclusion obtained from preliminary suppartevidence which is suspected to
be true (but for which no proof of disapproval aifd yet) are tested. Findings
obtained from present research approximate thé& tout reality cannot be fully
explained. Present research takes an axiologicaltipo in midpoint of the
continuum of ‘value free’ to ‘value laden’, i.e.arry involves values but they are
controlled though different steps — standardisingestjonnaire, establishing
reliability and validity, testing for normality andignificance is tested using
statistical analysis. This research takes a quiveét methodological position (the

method used to know the unknown).

Research Design

Within this quantitative method correlational resdadesign was selected.
Correlational design involves collecting data ofedfpc population (here, high
school students) and ascertaining relationship gmeariables of interest, for
present research it was relationship among intailig (1Q), self- regulated learning
strategies (SRLS) and academic achievement. Studemiot randomly assigned to
any groups nor are the independent variable meaatigdl Here, emphasis was
placed in determining how intelligence -1Q (1.V)ridated to Self-regulated learning

strategies (SRLS) and academic achievement (D.V).

Research Method

Method formulated is explained further throughrfsactions.

Section 1: Participants
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Section 2: Instruments
Section 3: Data Collection

Section 4: Statistical Analysis Techniques
Section 1: Participants

In this section population of present research eéindd and sampling
technique is explained. For present research, ptipalcomposes of all students of
age 13 years and 1 month to 15 years and 11 m{ththage was specified based on
class of study and based on age group specifiedtetigence test administered),
who attend ninth or tenth standards of governmerdiaded schools, which follow
Kerala English medium syllabus. Ninth and tentmdéad syllabus follow same
subject pattern. Also, students of this age graepcamparatively more cognitively

developed to reflect on their own learning processe
Sampling technique

As it is not feasible to study population as a veha workable number of
students were selected based on the objectiveeosttidy. Students were selected
through simple random sampling. A total of 150 iggyants were selected, 11
students couldn’t complete administration, 2 pgyéints became outliers, 4 samples
had missing information on academic achievementsorea Thus, 133 samples

remained for present research.
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Sample characteristics

From Table 2 it is seen that majority of particifsawere females, 60.2% and
only 39.8% were males. Fourteen year age group dagreater number of
participants 69.9%, 16.5% belonged to 13-year agepy and 13.5% belonged to
15-year age group. Most of the students were attgntid” standard, 65.7% and
34.3 % of students attended' $tandard. Parent's profession was classified as
unskilled, skilled and professional. Unskilled msféo labour which do not require
any specific skill or training. Skilled refers t@blours which require specific
knowledge, ability, or training and have income towurly or work requirement
basis. Professional refers to labour which reqaicellege degree or above and have
income on monthly basis. Table 2 also shows 22%stoflent’'s parents were
unskilled labourers, 46 % were skilled and 65 % stdidents’ parents were
professional. Based on place of student’s resid@9c@&% lived in urban area and
69.4 % lived in rural area. Here, Rural refers kace under revenue villages and

Urban refers to place under municipality or cooperagovernance.
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Table 2

Demographic Characteristics of Present Sample

No of students Percentage of

Demographic variable Category n students . %
Male 53 39.8
Sex
Female 80 60.2
13 22 16.5
Age 14 93 69.9
15 18 135
g 45 34.3
Class attending
10M 88 65.7
Un-skilled 22 16.4
Parents profession Skilled 46 34.2
Professional 65 48.5
Urban 40 29.8
Place of residence
Rural 93 69.4

Section 2: Instruments

Measures used for data collection are describedhia section with

respective psychometric properties. They are

MISIC — Malin’s Intelligence scale for Indian Chith

SRLS - Self-Regulated Learning Strategy

Academic Score sheet

Socio demographic data sheet
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Malin’s Intelligence Scale for Indian Children (MSIC)

MISC is an intelligence test adapted and standeddisy Dr Arthur J.
Malin for English speaking children in India of ageoup 6 to 15 years and 11
months (also developed in other languages like Hamtl Marathi). The test is
adapted from WISC (Wechsler intelligence scalectutdren) developed originally
by Dr David Wechsler. According to Wechsler (194dielligence is “Ability to
utilize ‘g’ or mental energy in contextual situatgssituations that have content,
purpose, form and meaning”. All items of a subtest arranged in the increasing
order of difficulty. The WISIC consist of 12 subte$ut in MISIC there is only 11
subtests. Picture arrangement test is not inclutlexl to cultural specificity. The

subtests are as follows:

* Verbal scale — Information, Comprehension, Arithimet Similarity,
Vocabulary & Digit Span.
* Performance scale - Picture Completion, Block Desi@bject Assembly,

Coding, Mazes.

Standardization statisticsFull test was administered to over 1200 children
in a time of 6 years. 90 participants were include@ach age level with male to
female ratio 20:30. Samples were taken from Hiladoding schools of Nagpur,
Bombay, Shimla, Mangalore, New Delhi. Percentilenfso are converted to 1Q

based on modified Thomson formula with standardadimn 15.

Psychometric properties

Reliability- Test retest reliability is 0.91 féull-scale 1Q result.
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Validity- Concurrent validity was established kvgchool academic record
and convergent validity with adapted version ofifGatia short-form test of Mental
Maturity for the upper age level and from the geodugh Draw a Man test for the

lower age level yielded a coefficient of 0.63.

Self-Regulated Learning Strategy (SRLS)

Self-regulated learning strategy is an inventond avas developed by
investigators. It has 42 statements that desthibestrategies students may use in a
typical learning situation. These statements aoeiggd into five dimensions, based
on theoretical model of Zimmerman’s (1986) socigritve model, motivation
centred model (Pintrich & Groot, 1990) aBdekaert’s (2011) emotional regulation
model. Dimensions are motivational regulation, d¢tga regulation, meta-cognitive
regulation, emotional regulation and behaviourglutation. It is a 5- point Likert
scale anchored by Never, Seldom, Sometimes, Offdmays. It can be
administered in group or for an individual studdrite instrument was developed in
English language, as the intended sample group stadents has who been

following English Medium education.

Psychometric propertiesCronbach’s alpha for Overall scale had reliability
coefficient of 0.91. The dimensions were signifitarcorrelated with each other (r
= 0.47-0.66, p < .01). Detailed description of ttest, construction of test,
definitions of dimensions, psychometric propert@sthe test are presented in
chapter Ill. Copy of final form of Self-regulatedarning strategy is appended as

appendix E.
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Academic Achievement Score Sheet

For academic achievement variable it was decidatdAlerage Exam scores
can be taken. York et al., (2015) have describedemic achievement and ways to

measure it as follows,

Academic achievement is representation of acadaiidty and measures
students’ performance ability. In that sense scasbtained in exams
measure attainment of learning objectives and adoun of knowledge. In
literature it is seen that Academic achievemerdlisost entirely measured
with grades (by course or assignment) and GPA amlesented in an
aggregate form (grade in a course or GPA or scdhes)is unsurprising
since grades and GPA measures are by far the eadilyr available. (York

et al., 2015)

Only few research studies prepare separate assasgnestions for each
course subject. Such a measure was difficult toeldgvas different experts in
respective fields have to be approached for quegtieparation and scoring. So, it
was decided that scores on upcoming exam can lerdesy as a measure of

academic achievement.

Academic achievement score sheet was preparedcafbr gudent based on
the score obtained from the promotional list ofesgive school and class. As, ™0
standard annual exam is a public exam and scoeesadravailable (only grades are
printed on mark sheet), half yearly exam scoresewmilected for both classes.

Academic achievement score sheet is appended asadip-.
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Personal Data Sheet

Personal data sheet is used to collect relevanbodgephic information such
as age, class, sex, parent’'s occupation, placeesiiance and birth order of

participants in the research. A copy of sheet geaded as appendix B
Section 3: Data Collection
Procedure and administration

For data collection a prior consent was obtainethfheadmasters of schools
after explaining about the topic, significance bé tstudy and implications of the
research. A distraction free room was requestecharst school provided a separate
room. A detailed description about the study wasaired to the whole batch of'9
and 1" classes. Description given to students was brigéigcribed in informed
consent form. (Informed consent form is appendgtl)dents were informed that the
study was not part of academic syllabus and ppdimn was voluntary and
confidentially was asserted. A list of 180 studem&e obtained who were willing
to participate, from that list 150 samples weredmanly selected. Among them

complete administration was made possible for 1G8ests.

Administration was conducted individually to eacbdent. Before starting
administration, an informed consent describing wtud brief, statement of
withdrawal at any time, statement that parents stadents understood the study
purpose was obtained. It took almost 1.30 -2 hdarsadministration. It was
difficult to make students complete administratimcause of the time taken. Most

schools couldn’t provide a distraction free roond also some schools weren't
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willing to provide promotional lists, so such sckoaeouldn’t be included in the

study. Natural disaster such as flood, Nipa virus loreak and other contagious
illness made schools closed for weeks. So, alselmsvere behind the allotted time
schedule to finish syllabus, and some teachersniterdling to allow their students

to participate. Due to these constraints and asag required that data must be
collected in one academic year, only 139 data vidaimed. From that data set, 4
data were deleted as response sheet was incorfgieteademic achievement and 2

data set became outliers. Finally, 133 data wetaidd.

A distraction free room was allotted for administra. At first, a pre-
specified two-hour appointment was taken for 2 etitsl day. One student in the
morning section (10am — 12 pm) and another stuthetite evening section (1.30

pm — 3.30 pm). Students freely choose their preteday and time.

After making students at ease, they were briefediathe whole study “This
is a study to understand what are the self-regililetarning strategies you use for
learning academic tasks and what role it playselationship between intelligence
and academic achievement. For that purpose, aestQuill be administered which
can take 1-2 hours, to fill up a form of self-regfeld learning and providing some
personal details. Some of the academic detailscegjyethe scores of next half
yearly exam would be collected from your respectiass teacher. Taking part in
this study is not compulsory and will not affectyaf your academic works. If you
feel uneasy, you can withdraw at any time. | walkeé all the efforts to maintain
confidentially of your responses and especiallyryidentity as a participant.” Then

they were asked to fill up the personal data sHdé&IC was administered as per
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instructions in the manual. Even though Self-Retgald_earning Strategy -SRLS
have instructions printed on, investigator gavéearcinstruction on ‘how to fill and
put tick mark in respective columns.” The particifsawere free to ask any doubts
related to the study. Later on, academic scores welfected from promotional list

by getting permission from respective class teacher

Scoring

Malin’s Intelligence Scale for Indian Children (MISIC). The raw
score obtained for each subtest is converted t@sponding test quotients (TQs) by
means of the T table in the manual and then avdrageget verbal IQ and

Performance IQ which are then converted to fullest@.

Self-Regulated Learning Strategy (SRLS)Iltems are scored O, 1,
2, 3, and 4 respectively for responses never, seldometimes, often, always. The
dimensions are motivation regulation, meta cogeitivegulation, cognitive
regulation, behaviour regulation, and emotion ratgah. Total score for each
dimension can be obtained by adding scores of céigpeitems. Total score of 5
dimensions can be summed up to get a total scol8RiE. The score can range
from 0- 210. Higher score indicate that students mere strategies for regulating

their learning processes than a low scorer.

Dimension related items

Motivation regulation: 1, 2, 3,4,5,6,7,8,9, 1
Metacognitive regulation: 11, 12, 13, 14, 15, 15, 1

Cognitive regulation: 26, 32, 33, 34, 36, 37, 38,40, 41, 42
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Emotional regulation: 25, 27, 28, 29, 30, 31

Behaviour regulation: 18, 19, 20, 21, 22, 23, 24

Consolidation of data obtained

After scoring Intelligence test and self-regulatleirning strategy, the
Personal and family back ground information cobllélctrom participants were coded
and also the raw score of each student was enteitexcel Spread sheet. SPSS (The
statistical Package for social science) V20 wabkseat. Then, descriptive analysis
and inferential analysis were carried out using SB8ftware. Respective analysis
was carried out based on hypothesis formulated.SSP30 comes with a free
downloadable pre- programmed bootstrap extensiorartalyse mediation and
moderation. In order to find path coefficients beéw variables and to draw

respective path diagrams AMOS V22 software was.used

Section 4: Statistical Analysis Techniques

In order to obtain inferences and make generabisatihe obtained data was
analysed by estimating parameters based on satapigtiss. The main purpose of
the present research was to test the tenabilityypbthesis and formulate a model.
Descriptive analysis helped to understand data tqaawvely, for that purpose,
measures of central tendency, dispersion, Skewaess Kurtosis was found.
Normality was tested. Inferential analysis helps fotom inferences and thus
relationship between variables were establishddréntial Statistics was performed
in order to make conclusions and answer researestigns and thus hypothesis was

tested using different statistical technique. Thststistical technique used were:
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ANOVA

Correlation analysis

Mediation analysis

Pathway analysis

Analysis of variance — ANOVA

Properties of variables based on socio demograjaniables were found out
using ANOVA Through this statistical model differences betwemrre than two
groups were found. The three steps in analysissama, of squares for all samples,
with in class and between class. Based on numberah effects and interaction

effects, analysis can be one way, two way.
Correlation analysis

Correlational analysis describes the degree to lwhwo variables, the
independent variable and dependent variable, tatede Correlation coefficient can
take up any value between +1 and -1. Zero valuepoklation coefficient indicate
no relationship, ‘1’ indicate perfect relationshighe signs indicate the direction of
relationship. Positive sign indicate that variabi@sve in same direction, i.e., if one
increases the other variable also increases, ifdeeeeases the other variable also
decreases. The negative sign indicates variableesnov opposite direction. Karl
Pearson product moment correlation was used toréladionship between variables
- intelligence, self-regulated learning strategissib variables and academic

achievement.
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Mediation analysis

In order to infer the role of Self-Regulation Leagn Strategies in
relationship between intelligence and academic em&lment, mediation analysis
was carried out using Processes Macro V3.4. It salse of 4 steps of multiple
regressions specified by Baron and Kanny (1986)rtter to test significance of

indirect effect, Bootstrap confidence interval viasnd.

Path analysis

Path analysis is a multi-dimensional analysis tephm used to analyse
relationship between variables and allows for mliétiindependent variables.
Generally, it is considered as extension of mudtiptgression. It is theoretically
guided analysis and forces the researcher to gpestdtionship (indirect or direct)
between independent and dependent variables. Texequisites are that (a) all
pathways must go in one direction and variable rhase clear time ordering. The

path analysis is a special case of Structural Eguadodelling (SEM).

As there have been a large increase in SEMs invimlral science, it is
observed that most of them for considering samigke relay on rules of thumb. As
path analysis and SEM is a complicated and sophtsti technique it requires large
sample size. But “how large is that large”? The hoasnmon general rule of thumb
is that sample size >200 is required. For presesgarch, sample size was 133.
Determining appropriate sample size for path amalgsa critical issue. There is no
consensus in literature regarding appropriate sarsige. A minimum sample size

of 200 and 10 or 20 observations per indicatorstla@egenerally accepted rule of
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thumb. Bentler and Chou (1987) report that if datamormally distributed and if
latent variable have multiple indicator with adeguiactor loading, then a ratio of 5
cases per number of free parameters is enoughg batio of 10:1 would be more
appropriate. Wang and Wang (2020) also report NO=IIFD is a minimum sample
size. In, mediation models, models can achieve watecstatistical power for direct
and indirect effects with smaller sample sizendirect effects have moderate effect
on dependent variable. Klien (2011) recommend 1Batases for every parameter is
necessary. Number of Parameters that estimatquhtbranalysis include number of
paths, the number of curved arrows, the numberogenous variables, and number
of disturbance terms. For present research the aunflparameters range from 16-
22 In mediation model increase in sample size mglsiindicator models could not
account for biases in result, but it was relatedutspecified reliability. i.e., A
measure of 90% reliability can estimate a dire¢h ggarameter with around only
10% bias, as the reliability of measure decreaes can increase. For present
research Self-regulated learning strategies arelliggnce have reliability around
0.9. Cole and Maxwell (2003) report that their stuttmonstrated to behavioural
researchers that there is broad variability in dangize requirement for latent
variable models and showed sample size estimayegvaatly from model to model.
But usually N<100 is considered small sample and=100-150 is considered
medium sample size and>R00 is considered large and “One Size Fits All
Approach” doesn’t seem to work out (MacCallum et 4899). So, it is assumed
that based on rule of thumb a ratio of 5 casesmenber of free parameters
proposed by Bentler and Chou (1987), present relsdzave adequate number of

sample size.
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Path analysis was carried out for different modsisusing AMOS V.22,
thus attempting to answer the question of direct imdirect relationship between
variable intelligence as independent variable, disiens of self-regulated learning
strategies as mediators and academic achievemedemendent variable. Input

models were modified and then selected based orlInfiad
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For present study, investigator developed a tes$eaif-regulated learning
strategy. Item writing, analysis and standardizatiof self-regulated learning

strategies inventory is presented in this chapter.
Self-Regulated Learning

Basic concepts of Self-regulated learning stems fpgychological theory of
self-regulation. Self-regulation can be defined aw’s ability to consciously
control, guide and manage ones thought and behaAthert Bandura was one of
the pioneering cognitive psychologists who contigoluto self-regulation theory by
focusing on researches on acquisition of behaviatnich lead to integration of
behavioural, cognitive and social components ofila&gn. These researches finally
lead to development of social cognitive theory autial learning theory. He
concludes that, self-regulation is a multifacetederpmenon which includes
cognitive processes of self-monitoring, evaluased-judgement, self-appraisal and
affective self-reaction (Bandura, 1991). This tlyeantegrates behavioural,
cognitive, environmental and other personal vaesalib explain how human beings’

function.

During the late 20 century Zimmerman and Shunck (1989) tried to irtesy
Bandura’s self-regulation theory to academic lesgrand educational setting. Based
on his researches, Zimmerman proposed an initiadléVlof Self-regulated learning
theory and defined it as “Self-Regulated Learninth -general, students can be
described as self-regulated to the degree that they Metacognitively,
Motivationally, and Behaviourally active particiganin their own learning

process.... To qualify specifically as self-regulat@any account, student’s learning
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must involve the use of specified strategies toeaehacademic goals on the basis of

self-efficacy perceptions” (Zimmerman, 1989).

At present theoretical and experimental researcbetfrregulated learning is
varied where, each theorist tries to explain sedfutated learning from their own
perspective. Research is still going on and theephis still in the evolution phase
where final integrated comprehensive view is ndiyfdeveloped. But all theories
have their origin from works of Zimmerman. All thesits agree that Self-regulated
learners are students who control their motivationgnition, behaviour and
emotions and try to become active participantshieirtown learning processes.
Particularly, they are motivated to achieve theademic goal, are aware of their
own academic strength and weakness and use spsttdiegies to improve their
learning experiences and overcome their academadleciyes and thus become

successful in academic setting.

Operational definition

Based on theoretical literature review, preses¢aech operationally defines
self-regulated learning strategieas ‘Motivational, cognitive, meta cognitive,
behavioural, and emotional strategies practisestigents to regulate their learning
processes to become a self-regulated learnerte8tes are operationally defined as
the way in which students approach learning (odewsac challenging tasks), i.e,
actions and processes oriented towards knowledgkilbacquisition that would be
purposeful and instrumental in nature. Instrumeintahe sense strategic actions are

performed to reach a goal.
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Why measuring self-regulated learning is important?

An instrument measuring self- regulated learningitegies can identify
student’s strength and weakness with respect tolatgn of their own learning
practice. This information could be used to helpdehts learn more effectively,
either reflecting to their own responses to sejiutated learning strategy inventory
or by discussing with professionals. In either waydents get awareness about their
own learning methods. They can start performingtsties they don’t practise or
they can repeat confidently what they already perfoThus, by inventing
themselves students can improve their academiaiteprexperiences, there- by
improving academic achievement. So, it was alsoidddc that self-regulated

learning strategies of students can be measuredghra self-report inventory.

The need for a new measure

Instruments presented in literature which measete segulated learning
either focus more on one particular perspectioeefg., The Motivated Strategies
for Learning Questionnaire (MSLQ) focus more ongrative learning strategies
and motivational variables than on emotional vdedPRintrich et al., 1993) or some
measures define self-regulated learning as ocauinndifferent phases than as a
specific strategy, for e.g., Self-regulated onlitearning questionnaire was
developed based on three phases; Preparatory ghex$ermance phase, Appraisal
phase (Jansen et al.,2017). Instruments like Tharniiey and Strategies Study
Inventory (LASSI) were developed for university ddnts (Gonzalez-Torre et al.,
2008). In some measures self-regulated learningdefised as an event rather than

as an aptitude, for e.g., Think aloud protocol. iaBtruments were developed for
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non-Kerala educational context. For present stuahestigator was in need of an
instrument which operationally define Self- regathtearning as strategies used for
learning defined as motivation regulation learnisyategies, meta cognitive
regulation learning strategies, cognitive regulatiearning strategies, behaviour
regulation learning strategies and emotion regutakearning strategies. These five
dimensions should be applicable to high school esited of Kerala. So, it was

decided that developing a new measure would beopppte.

Development of an inventory for measuring self- reglated learning strategy

For developing a reliable and valid psychologiasttfor measuring self-

regulated learning strategies,7 steps were follo{ley/ellis, 1991).

1. Determining clearly the concept of self-reguldt&earning strategy

Self-regulation is a general psychological phenamethat concern about
individual's ability to regulate their behaviourwards a desired goal. Based on
Zimmerman’s (1989) conviction, here, self-regulaieaining is defined in terms of
strategies. i.e. to be certified as a self-regdldearner must involve the use of
specific strategies to achieve academic goal. Itedhself -regulated learning
strategy inventory was developed specifically toasuge frequency of strategies
performed by high school students in their learrsiigation. Thus, specificity was

established in - three domains i.e. in contentufadn and setting.

Self-regulated learning strategies inventory presgps that students are
capable of understanding the meaning and contertidf item. It also requires a

minimum level of declarative and procedural knowledReview suggests that self-
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regulated learning is a specific process rathen thageneral process that may
present only during academic learning. ContentetfFregulated learning strategy
inventory was determined based on substantiveitgeso far discussed. Conceptual

formulations were determined as follows.

Motivation regulation. Motivation in academic context can be operationally
defined as psychological phenomenon that initiaggsdes, and maintains goal-
oriented learning behaviours. Students who arewvatdin regulated use strategies

such as self- efficacy belief - (Student’s beligdttthey have the capability to learn

and complete successfully or perform better in rthecademic work, Goal
orientation — (why do students set their goals?s -iti intrinsic or extrinsic

motivation), Task value belief — (What is the W@na setting this goal? -student’s

perception about importance of task, interestsk,tand value of task).

Metacognitive regulation. Metacognition was operationally defined as
student’s awareness and knowledge about taskeddiatearning, use of strategies
related to learning and cognitive processes rel&telkarning. Strategies include

Self-monitoring or self-evaluation — (students camgpacademic task they perform

against criteria that they used to assess it).ntlgnand goal setting — (thinking of

steps to be taken while learning or performingsk @nd setting one’s desired goal
for that task.)_Regulation — (monitoring processesnetimes suggest need for

regulation to bring back behaviour in line with §oa

Cognitive regulation. Strategies students use to learn lessons or prapdre

take exams. It includes strategies such as, Ralleathese strategies help students

to attend to and select important information frixt. It helps to keep information
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in working memory),_Elaboration — (involve paraping or summarizing and
creating organised notes thus connecting and mglatoncepts that helps for very
deep level of processing), Organisation — (invadedecting main idea, outline the

text, making graphical representation of text),rRegrning and Reviewing.

Behaviour regulation. Strategies that are generally observable and reptes
a concrete behaviour are used to regulate andatdaearning, e.g., self-recording,

time management, environment setting, help seekiag,

Emotion regulation. Negative emotions experienced by student while
learning is regulated for successful completiontask. It includes Test Anxiety

Reqgulation and Effort Requlation.

Integrating different dimensions as the concept sélf-regulated learning.Self-
regulation is the processes of monitoring, regatpind balancing an optimal level,
and when it comes to learning academic tasks, juss as essential as to our
existence. For maintaining an optimal level regntatemotion is also essential.
Dimension such as - Motivation regulation, Meta rmtge regulation and
Behaviour regulation was conceptualised based omm&rman (1989) definition of
self-regulated learning and also based on Pintethal.,, (1991) conceptual
framework of Motivational and learning strategi&gn-Eliyahu and Linnenbrink-
Garcia, (2015) proposed integrated model on emptognition and behaviour was

also referred.

So, broadly speaking self-regulation includes ratyjod) cognition, meta-

cognition, behaviour, emotion and motivation refate learning. While regulating
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learning these dimensions are interlinked and deter academic achievement and,

in present research, an integrative model of sgjtiated learning was proposed.

2. Generating item pool for five dimensions of selfg@ated learning strategies

With specific measurement goal in mind, investigatescribed the items
clearly as possible in order to capture exact cunté item. Redundancywas
established to capture the exact construct by atiegto capture the phenomenon
of interest by developing set of items that reveath domain in different ways.
Number of itemsvas restricted to 68 in initial draft as a largmlpof items will be
difficult to administer on a single occasion to wup of high school students.
Exceptionallylengthy itemswere avoided andeading difficultylevel was chosen
keeping in mind a high school studebBbubled barrelleditems (items referring to
two or more ideas) araimbiguous itemwere not included. As the target population
was high school student®versals in item polaritynay create confusion. So, items
were framed generally based on the assumptionthieastudent performs specific
strategy and only a few negative worded items werkeided when the presence of a
psychological phenomenon indicate lack of strategg. Items were written in
English. The intended sample group was English umednhigh school students.
They are students who communicate, listen to ani@ \English as their medium of

Education.

For generating item pool different theoretical pertives were followed.
Each item was written by specific perspective imgnZimmerman had validated 14
strategies that can be used as an interview protelcibe assessing self-regulated

learning of high school students. Some of the itémpresent tool were formed
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based on some of these 14 strategies. They arem@iman, & Martinez-Pons,

1986):

Self-evaluation— statements that indicate studeitiated evaluation of

quality or progress of their work (Meta Cognitivedrilation)

20. | often ask questions to myself in order toerske | understand it.

22. | ask myself questions in order to check wihethenderstood what |

have learned.

28. | usually checks whether | understood whatheatook in class.

27. | often pause myself while reading in order deeck whether |

understand it or not.

Organisation - Student initiated overt or covemrrangement of learning

material to improve learning (Cognitive Regulation)

54. Based on lesson parts | make simple chartgraias or tables to help

me organize my thoughts.

56.1 create my own examples to make lessons maeimggul.

67.1 underline or highlight important points in kmns.

Goal setting and planning - Statements indicatingdents setting

educational goal and sub goals and planning fouessgjng, timing, and

completing activities related to goal (Metacogretregulation)

18. Before | study new chapter thoroughly, | often skiages to see the
contents.

19. 1 try to think and decide on which chapter | sholddrn rather than

just reading any chapter
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Seeking information - Statements that indicate esttichitiate to make effort
to learn further about learning information from nrsocial resources.
(Cognitive Regulation)

58. When | study, | collect more information fromthey sources

(library/internet, etc)

Environmental structuring — Statements that inéic&tudents initiate to
select or rearrange physical setting to learn measily. (Behavioural
Regulation)

31. | have a specific place at home for learning

32. | Often seek quite places for studying anccdn't find one, | make sure |

don't get distracted.

Rehearsing and memorising — Statements indicatinde®@t initiated effort
to memorise learning material by overt or coveracpise. (Cognitive
Regulation)
42.1 make my own questions and try to find out &nswo them
64.When | study, | practice saying lesson parts/qoastiand answers to
myself.
65.When | study, | go through lessons and class natestries to find
most important ideas in order to memorise those.
66.1 memorize keywords to remind some important lesparts.

68. | usually read text books



Test Development 86

* Seeking social assistance- Statement indicatingeBtuinitiate effort to get
help from peers or teachers (Behaviour regulation).

35. When | can't understand lessons. | seek hetp &nother student

34. | ask my teacher to clarify any lessons | donderstand well

* Review notes — Statement indicating Student imitla¢ffort to review notes
or texts or textbooks (Cognitive regulation).

61. | usually review class notes/textbooks aftasl

55. | review notes before next class.

In order to write items Pintrich et al., (1991) dhetical framework on general
cognitive view on motivation and learning strategieas also followed. Few of the

items were adapted. Some of these are (Pintriah,et991):

* Intrinsic goal orientation- Statement indicatingidgnt-initiated effort to
participate in learning processes for reasons sclouriosity, mastery or
challenge. (Motivation regulation)

3. I want to get highest grade/mark in the classlearn
5. I study hard to get good scores/grades.

8. | study hard to score higher than some partici@nds

11. | study hard to satisfy my teachers concern.

12.1 study hard to satisfy my family.
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» Extrinsic goal orientation- Statement indicatingidgnt-initiated effort to
participate in learning processes for reasons saghgrades, rewards,
performances, evaluation by others and competifidotivation regulation)
9.Whichever subject | learn | try to understandeeply.

10. | learn from mistakes | makes in my school work

* Task Value- Statement indicating Students evalnatb how interesting,
how important, how useful the task is. But goakntation refers to reasons
why a student is performing the task and task vedters to what do student
think of this task. (Motivation regulation)

2. | am interested in studying.

6. | believe learning is important for my future.

15. | believe learning will help for my personabgith.

16. What | learn in this class is important for me.

17. | believe what | learn in this class will bestid for my higher studies

» Self-efficacy beliefs- Statement indicating students’ judgemehtone’s
ability to master the task and confidence in ors&ifls to perform that task.
(Motivation Regulation)

1. I am confident that | can score good marks/grades.
4. | believe | can understand most difficult lessorntgpa
7. 1 can do well in assignments/projects.

13. | can solve a problem if | keep working on it.

14. 1 am good at my school works.
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Test Anxiety Regulation -Emotional and Cognitivergmnent related to test
anxiety will have negative influence on task parfance. Statements
indicating student’s effort successfully regulatingegative thoughts.
(Emotion Regulation)

44. | panic during exams and cannot completely answaqeestions.

45. Due to anxiety | can't concentrate while studyimgloe eve of exam.

46.1 won't get discouraged if | get low grade anitl tey hard to score more
in upcoming exams.

47.In-order to reduce my anxiety during examsjrikthow relaxed | will be
when these exams are over.

48.1f | feel anxious in taking exam, | tell mysgtfu can do it'.

49.When exam nears, in order to decrease examtginkimeditate.
Elaboration — statements indicating students’ éfforstore information in
long term memory (cognitive regulation)

41. In order to learn difficult lesson parts (essgyestions and answers) |
write summary.

59.1 try to relate lessons in one subject to anothbject whenever possible.
60.1 try to relate new lessons to what | have alyekearned and know

62.1 compare my answers/class notes with othetssno

Monitoring - statement indicating student’s effoot track attention while
reading, self-testing, questioning. Similar to ssialuation (Metacognitive
regulation)

| allow my mind to wander during class or learning
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Regulation- statement indicating students’ contumiceffort to adjust
cognitive activities by checking and correcting &abur as they proceed
(Metacognitive regulation).

1. When | read if | get confused, | usually refertto i

24.1f reading a lesson become difficult, | change tvay | learn (e.g.: -
reading slowly, writing, etc.

25.1 lose marks or grades because of misunderstgndi

26.1 slow down reading when lessons become difficul

30.During exams | skip difficult questions and theturn to it after writing

easy questions.

57.1f | don't understand a sentence, | try to ustend its meaning from

surrounding sentence.

Peer learning- Statement indicating student’s etimicollaborate with peers
help them to develop insight (Cognitive regulation

63.1 teach lessons to my friends

Effort Regulation- statement indicating student$or to regulate negative
emotions due to uninterested task and distracfiemotion Regulation)
39.Even if some lessons are boring, | keep learamtd | finish

50.When | get bored during study time, | think abthe importance of
learning.

51.When | go backward in learning activities, | emmber about my focus.
52.When bored | change my study place.

53.If | fail, I lose interest in learning.
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Time Management -statement indicating studentsoresffto scheduling,
planning, managing and effective use of one’s sttidye. (Behaviour
Regulation)

29. | perform poorly on exams because of poor ptaaning.

33.1 often record how much time | spend for stuglyin

36.1 usually get time to review all lessons befaral exam.

37.1 often set specific time to study and carriesuigh with it.

38.1 make sure that | keep up my learning with lesacher's lectures every

week.

40.1 often procrastinates/put off studying.

43.] set aside more time to learn difficult lesson.

3. Determining self-report inventory as a formatrfmeasurement

Investigator adopted the protocol of self-repovieintory because designing,
administration, scoring and interpretation will ie¢atively easy. Here students have
to provide information about their own memories amigrpretation of their own
actions related to learning process which typicalgearcher cannot observe.
Students have to respond using 5-point scale aedhday Never, Seldom,
Sometimes, Often, Always. It can be administeredroup or for a single student.

For intervention purposes drawing the profile Wil more useful.

Self -regulated learning is defined as an aptit(afe a relatively enduring
attribute of a person that predicts future behayibecause items are constructed as
generalised actions across situations rather thanspecific learning event (not like,

e.g.. asking students to speak out aloud, the titouglated to their learning
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processes while they actually perform a task) &ewhs are framed as descriptive
statements (e.g., | teach lessons to my friendsleMineasured as an aptitude self-
regulated learning strategy used can vary baseuongnof measurement, so it would
be preferable to administer the instrument threent® month before an upcoming

Examination.

4. Have initial item pool reviewed by experts anifbPtesting

Before writing items discussions on concept of sedgulated learning was
done with experts in the field of psychology. Thaimconcern was about whether
items can be developed as indicating general legror should it be focusing only
on learning a specific subject. It was decided iteahs can be developed generally
but a space would be provided so that if resporideldhe/she want to specify each
subject differently they can mark it differentlyftér writing items, initial item pools
were reviewed with experts, on how relevant eaemiis to what it intends to
measure and to include any phenomenon that inestidailed to include. The
experts were selected based on expertise in aldysiieh as; expertise in the field of
learning and teaching, experience in constructiod atandardization of a
psychological tool, their contact with high schetldents of Kerala, knowledge on
the concept of self-regulated learning, also kndg#e on sentence construction.
Experts were contacted by person and a discusdiont ahe topic was made
especially on their role as an expert. Each exp&$ given a draft copy of
inventory. Each items were placed under respedinvension and sub dimensions.
A write up was also given, explaining the concepself-regulated learning and

briefing each dimension separately. The experttbatb a mock filling of inventory
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also for cross checking for content validity, wrestlstudents could comprehend
guestions, whether the response category was apgmpnras there any ambiguity,
complex statements, double barrelled statementignfs assess same strategies in
guestion. While they administered the items to thelues, self-reflective thoughts
were written down. The ambiguous items were idmatifand rewritten based on
expert’s insightful comments. Items clarity and @eeness were checked and
problematic wordings were corrected. Finally, a djoget of item pool with
appropriate wording, vocabulary, and sentence tstrecwere obtained for pilot
testing. A pilot testing was done for 50 studertd found that separate column for
specific subject is unnecessary and created ampig8io, initial draft was prepared
without space for specific subjects. Draft wagpred in English - Initial draft with

68 items is appended as appendix D.

5. Item analysis

Valid items suited for measuring the variable weletermined through

different statistical procedure.

Sample. Sample consists of 400 high school students fromaleboard
English Medium Schools. Sample includes both mald temale with varying
socio-demographic characteristics. In order to eatrate on adequacy of items and
to eliminate subject variance, about 400 samplesradtered the initial draft of the
inventory. Selection of few samples was risk asepatof covariance among items
may not be stable. Potentially good item may bdueber]l because their correlations
with other items were attenuated purely by chaBoeall sample may not represent

population for which the scale was intended. Sowas decided to collect 400
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samples. Based on general rule of thumb 1:5 (Tyn4€I87), the sample size has to

be 340, but a little more data was collected, tousided up as 400.

Administration. Different schools were approached and permissios wa
obtained from head maste/Aiter explaining the importance of the study, intay
was administered to students in group. Purposéeftést was discussed in brief,
and then instructions were given clearly. They wasied to write the Socio-
demographic details first, then they could markrtihesponse in respective space
provided. All doubts and query were taken into aderstion. Sample who didn’t

finish the test or skipped any items were removed.

Method of scoring. For every item, items are scored O, 1, 2, 3, and 4
respectively for responses never, seldom, sometiafes, always. Negative items
are reverse scored. Total score for each dimensgasnobtained by adding scores of
respective items. Maximum total score would be ZH@&. ease of scoring stencils

were also developed.

6. Item selection

Individual performance of each item was evaluasedhat appropriate items
can be identified. At first responses of each sttueesre entered into an excel sheet
for each and every item. Total scores were caled|athen, total score of 400
samples were arranged in ascending order. 27 %wofstorers and 27 % of high
scorers were selected as low and high group rasphct108 students ended up as
low scorers and another 108 students were endeak upgh scorers. Then, Items

were eliminated based on following criteria.
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Mean. It was assumed that for each positive item lowesomean would be
less than high scorers mean. For 3 items, Item eurhb, 12 and 41, low scorers got

higher mean than high scorers. Details of mearescane given in Table 3.

Item discrimination. For finding out if an item could discriminate betwme
a low scorer and a high scorer, independent saihpést was administered. The ‘t’
value obtained for each item is provided in thel@@ Assumption of homogeneity
of variance was tested using Leven'’s test of etyuafi variance. Output was given
by SPSS V.20 statistics when independent ‘t’ tesun. If the significance value is
greater than 0.05, group variance is treated asledul most all items have
significance value greater than 0.05. So ‘t’" valoe equal variance assumed was
taken into consideration. The ‘t value’ greater nthd.58 indicate a good
discriminating power (as proposed by Edwards, 196d) such items were selected.
Thus, based on above result, items withalues less than 2.58 were rejected.

Rejected item numbers are 23, 25, 44, 29.

Corrected item total correlation. Corrected item-total correlation (Point
Biserial Correlation) was also calculated for 4Gmple. The best criteria for
including an item in the test is that it should &éavcorrected item total correlation
of 0.25 or above. Based on above criteria, items 45 49, 53 were rejected

(Devellis, 1991).

Cronbach's Alpha if Item Deleted. Cronbach’s alpha if item deleted was
also calculated for 400 sample and it was found iteen 40, if deleted would

actually increase the reliability of the test (Diige1991).
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Table 3
Mean, SD and t Value, Corrected Item Total Corielatof Items in the Self-

Regulated Learning Strategy

Low score group High score group  {,gue Corrected
Item No item total

Mean SD Mean SD n=108  .orrelation
ltem 1 2.49 0.859 3.35 0.753 7.834 0.464
ltem 2 2.46 1.097 3.63 0.635 9.562 0.529
ltem 3 1.96 1.399 2.96 1.304 6.945 0.413
ltem 4 1.67 1.200 2.53 1.036 5.645 0.380
ltem 5 2.58 1.305 3.78 0.674 8.450 0.512
ltem 6 3.09 1.264 3.92 0.435 6.404 0.348
ltem 7 2.16 1.254 2.16 0.789 8.377 0.467
ltem 8 1.29 1.347 2.44 1.648 5.606 0.341
ltem 9 2.53 1.370 3.72 0.544 8.419 0.539
ltem 10 2.40 1.168 3.35 1.088 6.211 0.424
ltem 11* 0.81 1.153 0.64 1.404 1.006 -0.77
ltem 12* 1.33 1.553 0.78 1.443 2.724 -0.228
ltem 13 2.38 1.331 3.47 0.742 7.453 0.498
ltem 14 2.17 1.140 3.52 0.662 10.657 0.571
ltem 15 2.81 1.201 3.84 0.583 8.002 0.442
ltem 16 2.87 1.169 3.87 0.412 8.385 0.494
ltem 17 3.12 1.065 3.90 0.472 6.936 0.430
ltem 18 1.53 1.53 2.94 2.94 8.020 0.492
ltem 19 1.85 1.345 3.32 0.905 9.436 0.583
ltem 20 1.76 1.303 3.05 1.054 7.981 0.496
ltem 21 1.82 1.167 3.44 0.715 12.307 0.667

ltem 22 2.46 1.203 3.57 0.686 8.337 0.509
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Low score group High score group  {,gue Corrected

Item No item total
Mean SD Mean SD n=108 correlation
ltem 23* 1.79 1.290 2.18 1.497 2.045 0.129
ltem 24 2.28 1.229 3.54 0.880 8.657 0.566
ltem 25* 1.58 1.291 2.02 1.332 2.438 0.104
ltem 26 2.64 1.293 3.48 0.912 5.534 0.403
ltem 27 2.18 1.252 3.49 0.815 9.149 0.550
ltem 28 2.09 1.107 3.56 0.631 11.931 0.628
ltem 29* 1.60 1.282 1.93 1.412 1.766 0.062
Item 30 2.96 1.296 3.51 0.962 3.517 0.255
ltem 31 2.57 1.652 3.58 1.128 5.148 0.279
ltem 32 2.60 1.240 3.59 0.918 6.799 0.386
ltem 33 1.81 1.409 3.06 1.267 6.807 0.414
ltem 34 1.81 1.123 3.06 1.015 9.917 0.581
Item 35 2.16 1.209 3.37 1.047 7.884 0.481
Item 36 2.29 1.200 3.38 0.782 7.927 0.475
ltem 37 1.186 1.86 3.33 3.33 9.216 0.590
Item 38 1.30 1.087 2.90 .808 12.287 0.631
Item 39 1.55 1.226 2.97 .990 9.404 0.584
Item 40* 1.66 1.276 2.16 1.467 2.672 0.160
ltem 41* 2.19 1.377 1.16 1.161 5.982 -0.435
ltem 42 1.28 1.191 2.82 1.175 9.608 0.553
ltem 43 1.74 1.233 3.30 0.878 10.678 0.622
ltem 44* 1.89 1.263 2.00 1.421 .607 0.027
ltem 45 * 1.64 1.357 2.21 1.441 3.015 0.178
ltem 46 291 1.124 3.73 .705 6.456 0.434
ltem 47* 2.62 1.302 3.20 1.302 3.292 0.202
ltem 48 2.08 1.361 3.42 1.060 8.031 0.520
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Low score group High score group  {,gue Corrected
ltem No item total

Mean SD Mean SD n=108  .orrelation
ltem 49 * 1.35 1.342 1.96 1.503 3.152 0.212
ltem 50 1.73 1.287 3.11 1.008 8.031 0.538
ltem 51 2.32 1.214 3.71 .530 3.152 0.580
ltem 52 1.77 1.364 2.81 1.276 8.772 0.373
ltem 53* 2.69 1.336 3.23 1.157 10.896 0.194
ltem 54 1.41 1.168 2.65 1.138 5.820 0.486
ltem 55 1.31 1.31 3.01 3.01 11.290 0.640
ltem 56* 1.86 1.249 3.40 .820 10.692 0.650
ltem 57 2.11 1.256 3.53 79 9.964 0.611
ltem 58 2.06 1.310 3.24 .965 7.568 0.488
ltem 59 1.77 1.309 2.82 1.040 6.568 0.411
ltem 60 1.90 1.127 3.04 1.076 71.247 0.492
ltem 61 2.15 1.214 3.20 .904 1.247 0.473
ltem 62 2.08 1.347 2.93 1.108 5.019 0.319
ltem 63 1.56 1.396 2.59 1.192 5.818 0.376
ltem 64 2.01 1.279 3.49 791 10.238 0.638
ltem 65 2.18 1.206 3.53 791 9.741 0.564
ltem 66 2.25 1.340 3.44 715 8.171 0.531
ltem 67 2.79 1.297 3.72 .708 6.575 0.415
ltem 68 2.03 1.186 3.55 .617 9.716 0.594

Note: * Items which are rejected based on diffexiierion.

Thus, a total of 12 items were marked for deletidme item numbers afel,

12, 23, 25, 29, 40, 41, 44, 45, 47,a8 53 resulting in acceptance of 56 items.
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Factor Analysis

Factor analysis is a statistical technique widebedi in psychology to
simplify a complex set of data and describe valiigbamong observed variables,
thus reducing large number of observed variablesfawer unobserved variables. It
can be exploratory or confirmatory. The goal oétdtvariable measurement models
(i.e., factor analysis) is to establish the nunded nature of factors that account for
the variation and covariation among a set of indisa In exploratory factor
analysis maximum common variance from all varialaless extracted and put into a
common score. “Traditionally it is used to expltine possible underlying structure
of a set of observed variables without imposingra gonceived structure on the
outcome (Child 1990). Confirmatory factor analy&l$-A) is a statistical technique
used to verify the factor structure of a set ofavbed variables. CFA allows the
researcher to test the hypothesis that a relatipristween observed variables and
their underlying latent constructs exists. The aedeer uses knowledge of the
theory, empirical research, or both, postulatesrétaionship pattern a priori and

then tests the hypothesis statistically” (Suhr,600

One of the common agreements in the rules of st@alelopment (especially
in earlier stages of tool construction) is that flomatory factor analysis is
employed on a different set of data, to confirm fdoetor structure obtained through
Exploratory factor analysis. As EFA allow for crdssadings, the researcher often
get confused whether to follow a factor structurggested through EFA that is not
confirming to well defined hypothesised theorytHéoretically the concept is well

defined, and EFA suggest a different factor stmgtun such case there is no
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specific rule to be applied. The most prominent hodtis to rewrite items and
collect a new data set and do validation. But tlaeeesome scholars who argue that

validation of scale through CFA is enough if th@bthesised theory is well defined.

The observations about continuing debate on EFAGH# is addressed
along with Exploratory factor structure of preséest in the general observation
section observation section (pg.158). For this igaldr study, factor structure
obtained through EFA is not followed as it doesmy way represent the theoretical
model the researcher is interested in. Factors gadeirom EFA had different sets
of items as opposed to actual conceptual theoryghwlgad to chaos in terms of
jumbled factors. EFA is useful when the researcdo&sn’t know how many factors
there are or when it is uncertain when what indisatoad on what factor. DeVellis
(2016) suggest that “same analysis can be usech@rsame data set either to
determine what their underlying structure is orctmfirm a particular pattern of
relationship predicted on the basis of theory @vimus analytical results”. Hurley
(1997) suggest reasons proposed by Nunnally ansgtdder(1994) to avoid using
EFA in scale development when poor item distribuimd difficult factor structure
occur. Teng and Zang (2016) in an attempt to vadidaewly developed “The
Writing Strategies for Self-Regulated Learning ($RQuestionnaire” with respect
to proposed multifaceted structure of SRL stratefiamed within the SRL theory,
subjected the instrument directly to a series oA C&ther than going for exploration

through an EFAN order to examine its factorial structure.

So, it was decided that Confirmatory factory aniglysan be tried out for

validation.
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Confirmatory Factor analysis is part of structuegjuation modelling and
represent measurement model. It signifies the iogislip between measures or
indicators and latent variables or factors. Maiidiee of CFA is that it is hypothesis
driven nature. CFA requires the researcher to pafpall aspect of the model.
Thus, researcher must have a firm priori senseechas past theory, about the
number of factors that exist in the data, indicaitame related to which factors and so
forth. CFA is used during the processes of scaleldpment to examine the latent
structure of test. In this context CFA is used @&vify the number of underlying
dimensions of the instrument (factors) and theepatof item factor relationship

(factor loading). (Brown,2015)

Here, CFA is utilised in the sense to confirm lilgpothetical factor structure
of Self-regulated learning strategy derived fronedtetical models, mainly from
Zimmerman interview protocol (Zimmerman, & MartinBons, 1986) and Pintrich
et al., (1991) theoretical framework on generalwien motivation and learning

strategies

Confirmatory Factor Analysis of Self-regulated leaing strategy

CFA is used to assess the overall measurement |bfe§elated learning
strategy as there are multiple items to measur€hi¢é strength of CFA is that it
models and accounts for measurement errors in dta®, leaving the latent
variable, representing the concept, free of measemé error. CFA is used to
specify and test a measurement model for self-adgadllearning strategy with five
dimensions. Here, item values are assumed to keeddwy two sources: the latent

variable and measurement error.
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Input model with prespecified indicators for eaimension was first entered
to AMOS V 22 and parameters were estimated. Migifpation in the data is
dealed. Item with significant factor loading withctor score value more than 0.30
was retained, items with high standard residuabwae was deleted, modifications
was done also based on model fit indices. Final etsodre presented here with

adequate model fit.

Model fit were assessed at three levels (“Leanpetdorm”, 2019):

. Overall model level

Many fit indices for overall model can be seenliterature. Each one
indicates if the specified or hypothesised relatiop between latent
variables and indicators is similar to relationshgiween observed variables
in the data. i.e. it represents discrepancies twabserved and model-
implied data. Holmes-Smith et al., (2006) recommanhdeast one fitness
Index from each category of model fit. Presenteaesh followed criteria

suggested by Kline (2005).

1. Absolute fit indices

“Absolute fit indices determine how well a priorouhel fits the sample data”

(Hooper et al.,2008).

a) “Model Chi-square: A hypothesis test statistictfog null hypothesis
that the model fits perfectly. It assesses theremmcy between the
sample and fitted covariances. However, it is $mesio sample size,

such that in large samples, it can be high evémeifmodel is a good
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one. Cut-off: A good model is one with a p-valueaer than .05,
indicating that the null hypothesis should not egcated” (“Learn to
perform”, 2019) .“It is very common for chi squastatistic test to be
significant, which indicates that the model frone tiesearcher’s data
does not fit the hypothesised model. There aredsramon reasons
for this problem. (a) The researcher may have rpiscified the
model or (b) the large sample size is contributinga stronger
likelihood of statistical significance, despite mindeviations from
the hypothesised model. There is no one to asnentaen (a) or (b)
occur. In such cases researcher provide evidenothef model fit.”

(Balikin & Kleist, 2017)

As in present CFA model's chi square value was isggmt, chi-square
value by degrees of freedomg?(df) was looked upon as evidence for model fit with

values of 5 or less (Hu et al., 1999).

b) “RMSEA: The root mean square error of approximatisn a
parsimony adjusted fit index, meaning that it fasgogimplicity in
models” (“Learn to perform”, 2019). It provides dispancy value
between hypothesised model and estimated populatmotel based
on sample data. The closer the value is to 0, ¢tiebthe model and
cut off between 0.08 to 0.10 provides a mediodrarid below 0.08

shows a good fit (MacCallum et al, 1996).

c) “SRMR: The standardized root mean square residudshe square

root of the standardized difference between theptamovariances



Test Development 103

and the covariances predicted by the model (“Learmperform”,
2019)“The range of the RMR is calculated based upon¢hies of
each indicator, therefore, if a questionnaire dostatems with
varying levels (some items may range from 1 — Sevbthers range
from 1 — 7) the RMR becomes difficult to interptandardised
RMR (SRMR) resolves this problem and is therefongcimmore
meaningful to interpret. Values for the SRMR rafigen zero to 1.0
with well-fitting models obtaining values less thau®5”. (Hooper et
al.,2008).

2. Incremental fit indices

“Indices that do not use the chi-square in its famn but compare the chi-

square value to a baseline model. For these mtueisull hypothesis is that

all variables are uncorrelated” (Hooper et al.,2008

d) “CFl: The comparative fit index reflects the coatbns among

observed variables in the model. Higher correlai@mong the
variables produce higher CFI values” (“Learn tofpen”, 2019).
“CFlI statistic range between 0.0 and 1.0 with valgtoser to 1.0
indicating good fit. A cut-off criterion of CFF 0.90 was initially
advanced however, recent studies have shown tvalug greater
than 0.90 is needed in order to ensure that misifsgk models are
not accepted.” (Hooper et al.,2008).

3. Parsimony fit indices

“Having a nearly saturated, complex model meang tha estimation

process is dependent on the sample data. Thistgesula less rigorous
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theoretical model that paradoxically produces bdittendices. Parsimony fit
indices overcome this problem” (Hooper et al.,2008)

e) “Parsimonious Normed Fit Index (PNFIYhe PNFI adjusts for
degrees of freedom based on the NFI. It serioushalises for model
complexity which results in parsimony fit index wat that are
considerably lower than other goodness of fit iadicWhile no
threshold levels have been recommended for thediees) it is
possible to obtain parsimony fit indices within &0 region while
other goodness of fit indices achieve values ov80'0(Hooper et

al.,2008).
Equation Level Fit.

“The most frequently used equation level fit measuare R2 values.
There is an equation for every observed variabléeon in a CFA model;
therefore, an R 2 value is reported for each iter2. values range from 0 to
1. Higher values indicate better equation level ffLearn to perform”,

2019).
Parameter Level Fit

“Factor loadings or the coefficients linking theelat variables and
the items are the parameters most often assessechu& they are
fundamentally simple regression coefficients in CHAe same hypothesis
tests apply to factor loadings as to regressionfficats. The null
hypothesis is that the factor loading is equal teh@ alternative is usually

that the factor loading is not equal to O, but eited alternative hypothesis
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tests can be performed as well. Factor loadingsnattd with Maximum

Likelyhood generally use z-tests. The choice otlef significance for the
test is made by the researcher because the acttsdl@ is reported. The
assessment of the statistical significance of dactor loading with these
tests lets the researcher know if the latent vaigbrelated to a particular
observed variable or item. Non-significant itema €& trimmed from CFA
models and they can be re-estimated. Such modiagfis typical for CFA,

as for all SEM models.” (“Learn to perform”, 2019)

First order confirmatory factor analysis

As the model had large number of indicators forefactor, CFA for each
dimension was performed separately. In the inmmedasurement model had five
dimensions with Motivation dimensions having 19 metacognitive dimensions
having 11 items, cognitive dimensions having 1Bggbehaviour regulation having
9 items and emotion regulation having 6 items.idhinodels specified had poorly
fitting. So, the researcher decided for prespenifyand estimating the model. After
model re-specification, the accepted models arectkpin Figures 6 to 10. Each
CFA was found to have an excellent fit on varioiisirfdices. Table 4 provides
information regarding model fit indices of each dmsion of Self-regulated learning

separately.

As maximum likelihood method was employed for esticn, it was
confirmed that data was normally distributed. Meaedian, mode of each item was
approximately equal. The value of Skewness and €xiirtosis was within -1 to

+1.
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Motivation Regulation

In the input model, initially items 1, 2, 3, 4,%,7, 8, 9, 10, 13, 14, 15, 16,
and 17 were included as indicators for unobservetiviation regulation factor, and
the model was not fit. So, modal re-specificatiorese carried out. Final model is

represented in Figure 6 and model indices are givéable 4.

@—— MOT16
MOT15
MOT14 46
MOT13 6
44

MOT10 2
MOT9 B -
MOT? Y

51
MOT5 >
MOT2
MOT1

Figure 6:Confirmatory Model of Motivation Regulation
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Metacognitive Regulation

In the input model, initially items 18, 19, 20,,2R, 24, 26, 27, 28, 30, and
57 were included as indicators for unobserved nogiaitive regulation factor, and
the model was not fit. So, modal re-specificatiorese carried out. Final model is

represented in Figure 7 and model indices are givéable 4.

METASL7

META28

META27

META26

META24

META21

META20

2999999¢

META19

Figure 7:Confirmatory Model of Metacognitve Regulation

Cognitive Regulation

In the input model, initially items 42, 54, 55, 58, 59, 60, 61, 62, 63, 64,

65, 66, 67, and 68 were included as indicatorsufmbserved cognitive regulation
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factor, and the model was not fit. So, modal recBpations were carried out. Final

model is represented in Figure 8 and model indacegiven in table 4.

COoG42
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A4

39

48

49

42

55

Figure 8.Confirmatory Model for Cognitive Regulation

Emotion Regulation

In the input model, initially item 50,51,52,39,48,4vere included as

indicators for unobserved emotion regulation factmmd the model was fit. So,

initial modal was accepted. Final model is représgim Figure 9 and model indices

are given in table 4.
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EMOT39
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Figure 9.Confirmatory Model of Emotion Regulation

Behaviour Regulation

In the input model, initially item 31, 32, 33, 38/, 38, 43,35,34,32, were
included as indicators for unobserved behaviouuleggn factor, and the model
was not fit. So, modal re-specifications were eaout. Final model is represented

in Figure 10 and model indices are given in table 4
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Figure 1Q Confirmatory Model of Behaviour Regulation

BEHA35
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BEHA34

BEHA33

BEHA36

BEHA37

SERNSE!

BEHA38

Table 4

Model fit summary and Cronbach alpha for each disn@mof SRLS

Meta-

. Motivation e Cognitive  Emotion  Behaviour
Indices . cognitive . . :
Regulation ; Regulation Regulation Regulation
Regulation

Number items 15 11 15 6 9
(initial model)
Number of 10 8 11 6 7
items final
model)
Chi-square/Df 2.05 2.32 2.31 1.19 1.59
PNFI 0.677 0.640 0.681 0.564 0.621
CFlI 0.928 0.937 0.908 0.989 0.973
RMSEA 0.05 0.05 0.57 0.02 0.39
SRMR 0.04 0.042 0.047 0.028 0.034
Cronbach’s 0.736 0.721 0.763 0.581 0.657

Alpha
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From the Table 4, it was observed that all moadé¢lsll dimensions have
Chi-square value/DF less than 5.00 which indicadegtly fit. RMSEA value was
0.5 or below and shows reasonable fit. Compar&tivendex (CFI) was > 0.90 with
all SRMR value below 0.05. These values indicatedegt fit. Cronbach’s Alpha
was found to be above 0.7 for all dimensions exdeptemotion regulation
dimensionwhich was just adequate (0.58eliability indicates internal consistency

of the items within each dimension.

Second order confirmatory factor analysis for SRLS

The literature review and theoretical model suggestrong hypothesis for a
construct self-regulated learning strategy as arskorder factor. Table 5 shows
significant correlation between the dimensions.iBeas hypothesised that items on
Self-regulated learning strategy are better reptesieby a second order structure
such that (overall) self-regulated learning causies lower order factors of
motivation regulation, metacognitive regulation,goiive regulation, behaviour
regulation, emotion regulation, which in turn catise observed behaviour tapped

by items.

Teng and Zang (2016) “has reported the validatcdna self-report
guestionnaire, the WSSRLQ, to evaluate the perdeise of writing strategies for
SRL in EFL learning environments. The CFA resultefcmed that the nine EFL
writing strategies for SRL represented reliablytidguishable but correlated aspects
under an overarching construct of self-regulatioMousoulides and Philippou
(2005), in a SEM based study found that 26 indisatepresented one high order,

one second order and nine first-order factors gabd model fitKhampirat (2011)
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report “the quality of the model-data fit confirtige construct validity of MSLQ);
the first- and second-order factor loadings areniiGant at p < .05, with
standardized first-order factor loadings of 0.9@8rhotivation factor and 0.556 for

learning strategies”.

Table 5

Correlation between Five Dimensions of SRLS-Inugnto

Meta-

. . Motivation " Cognitive  Behaviour  Emotion

Dimensions . cognitive . ) )
regulation . regulation regulation regulation
regulation

Motivation 1 0.620** 0. 529** 0..473* 0..521 **
regulation
Meta- 1 0.663 **  0.614** 0.570**
Cognitive
regulation
Cognitive 1 0. 631** 0.593 **
regulation
Behaviour 1 0.533**
regulation
Emotion 1
regulation

** Significant at 0.01 level
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Figure 11.Second Order Confirmatory Factor Analysis of SedgRlated Learning
Strategy.

©900

Note SRLS- self regulated learning strategy, MOT- maitivaregulation, COG- cognitive

regulation, EMOT- emotional regulation, BEH -behawi regulation, META-
metacognitive regulation
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Table 6

Unstandardized Loadings (Standard Errors) and Steidized Loadings for Second
Order- Confirmatory Factory Analysis Model of Sedfulated Learning Strategy

, Unstandardised Standz_ar_dised
Variables Coefficient (B) S.E. Coefficient P Value
(Beta)

MOT <--- SRLS .265 .042 .809 <0.001**
COG <--- SRLS 488 .061 918 <0.001**
BEH <--- SRLS .363 .055 912 <0.001**
META <--- SRLS .646 .057 .983 <0.001**
EM <--- SRLS 595 .061 940 <0.001**
BEH32 <--- BR 1.000 .358

BEH33 <--- BR 1.360 .268 .380 <0.001**
BEH34 <--- BR 1.628 272 553 <0.001**
BEH35 <--- BR 1.153 228 377 <0.001**
BEH36 <--- BR 1.170 217 430 <0.001**
BEH37 <--- BR 1.880 .305 .604 <0.001**
EM39 <--- EM 1.000 510

EM46 <--- EM 595 .094 401 <0.001**
EM48 <--- EM .900 130 451 <0.001**
EM50 <--- EM 913 130 460 <0.001**
EM51 <--- EM 841 116 485 <0.001**
EM52 <--- EM .695 132 317 <0.001**
COG54 <--- COG 1.000 422

COG55 <--- COG 1.445 199 597 <0.001**
COG56 <--- COG 1.269 181 557 <0.001**
COG58 <--- COG .963 161 415 <0.001**
COG60 <--- COG .839 146 .386 <0.001**

COG61 <--- COG .988 154 463 <0.001**
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Unstandardised Standardised

Variables Coefficient (B) S.E. Coefficient P Value
(Beta)

COG64 <--- COG 1.187 A72 539 <0.001**
COG66 <--- COG 921 151 428 <0.001**
COG67 <--- COG 711 129 .365 <0.001**
COG68 <--- COG 1.052 153 537 <0.001**
COG42 <--- COG 1.291 191 516 <0.001**
META21 <--- META 1.000 .562

META24 <--- META .868 .106 498 <0.001**
META26 <--- META .623 .097 370 <0.001**
META20 <--- META .790 115 402 <0.001**
META28 <--- META 929 101 .586 <0.001**
META27 <--- META .906 105 535 <0.001**
META19 <--- META .933 115 495 <0.001**
MOT1 <--- MOT 1.000 .354

MOT2 <--- MOT 1.491 .266 493 <0.001**
MOTS5 <--- MOT 1.655 299 476 <0.001**
MOT7 <--- MOT 1.414 270 422 <0.001**
MOT9 <--- MOT 1.847 315 .555 <0.001**
MOT10 <--- MOT 1.452 277 422 <0.001**
MOT13 <--- MOT 1.463 278 425 <0.001**
MOT14 <--- MOT 1.942 .320 .619 <0.001**
MOT15 <--- MOT 1.295 241 447 <0.001**
MOT16 <--- MOT 1.405 252 .486 <0.001**
BEH38 <--- BR 1.801 .290 .615 <0.001**
META57 <--- META .873 107 499 <0.001**

Model Fit Indicesy2 = 1351.24% = .000; CMIN/DF = 1.660; RMSEA = 0.04; CFI
=0.841; PNFI = 0.643; SRMR = 0.05.
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A second order factor analysis was conducted to mexa
multidimensionality of theoretical concept of SRa&d for confirming hypothesised
second order higher order factor structure of Ssdfilated learning strategy. The
results of validating measurement model includepduy@ameter estimation as well as
fit of the model as whole. The value of factor lmadof each indicator to respective
dimension varied from (0.595 -1.9). The value ainsiardised estimate varied from
(0.31-0.619). Factor loadings were significantdtbrestimate. Each of the first order
factors loaded strongly onto the second orderrsegjfdated learning strategy factor
(range of loading=0.809-0.983). In addition, thghar order SRLS factor was found

to explain 65% — 96 percent of variance in the foxger order factors.

The chi square value of the model is 1351.248 dettyrees of freedom equal
to 814. The value of CMIN/DF is 1.660 which is lgksn 5 and thus the initial
hypothesised model was acceptable. The value of BM&hd SRMR is below 0.5
with PNFI value of 0.643. All these indices sugpbe model has good fit. The CFI
value indicate model is just reasonable in thapees But overall model validates
the self-regulated learning strategy — SRLS is @@ order construct with five
dimensions — Motivation regulation, Meta cognitivegulation, Cognitive

regulation, Behaviour regulation and Emotion retiofa

7. Reliability and Validity

Validity . The inventory has face validity. Convergent digyi of this test
with Academic motivation scale (AMS) (Vallerandagt 1992) was also found. The
bivariate correlation indicated that self-regulatddarning strategies were

significantly positively correlated with academiotivation. But strength of this
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relation was weak. Correlation coefficient obtaineds 0.202, significant at 0.05

level.

Multicollinearity. It was also confirmed that multi-collinearity wasthin

acceptable range (below 0.8) by investigating threetations. See Table 5.

Reliability. To check the internal consistency of the scalenach’s Alpha

was found out. The test has coefficient of alph@.606 for 42 items.

The final version of self-regulated learning stags inventory is appended

at appendix E.
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In this chapter the results obtained from analgsithe data is presented and
discussed. Data analysis techniques such as dayneénalysis, regression analysis,
and analysis of variance are carried out using SPE5— Statistical Package for
Social Science Researchers — and path analysig WilOS V22 to test the
formulated hypothesis. Results are presented asoisecbased on the order of
hypothesis formulated. During data analysis son®rimistencies were seen in
result obtained, so they are discussed from aaliinalysis perspective in general

observation section.

In section 1, preliminary analysis is carried aubbtain descriptive statistics
of central tendency, dispersion and shape of Higion of the data set. In section 2,
correlation analysis is carried out in order todfimter relationship between
variables - ‘Intelligence, self-regulated learnistgategies, Academic achievement.
In section 3, Analysis of variance (ANOVA) is cadliout to assess the role of some
socio-demographic variables. In section 4, mediatoalysis is carried out using
Bootstrap method. In section 5, different modelSelf-regulated learning are tested
using AMOS V22 — Analysis of a moment structuresorder to find the best fit
model In section 6, a brief discussion on standardisaissues of tests used in

present researdhb written.

Section 1: Preliminary analysis

Fundamental descriptive statistics like centraldesrcy (mean, median,
mode), measures of dispersion like standard dewand Skewness and Kurtosis of
variables are presented. Thus, a large volume taf idesummarised in order to get

an understanding of important aspect of data set.
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Arithmetic average of data set called arithmeti@amis calculated as it is the
commonly used and useful descriptive value of asfridution. Standard deviation
of the data set gives an idea of how much the galuéata set differ from the mean
value for the whole data set. A low standard dewmmindicates values in data are
close to the mean and high standard deviation aelécvalues are spread out. Some
of the features of normal distribution are symneetvell-shaped curve, mean =
mode= median with Skewness (shape of curve i.& ticsymmetry) of zero.
Negatively skewed distribution has a long tail todgthe left and indicate mean
and median less than mode. Positively skewed bligtans have a tail of curve
extended to the right and indicate that mode is ean median. Kurtosis measures
outliers of the distribution. Positive kurtosis wa$ indicate more outliers than
normal distribution and a thick tail. Negative Kasts indicate distribution is prone
to less outlier than normal distribution and a tiaih In reality a distribution doesn’t
exactly follow all assumptions for normality, s@r@in rule of thumbs have been
proposed, a) If Skewness value does not lie betweto -2, then distribution is
markedly different from normal distribution in syretry; b) If kurtosis value is >3
,then the distribution is markedly different fromarmal distribution in its tendency
to create outliers (Bachman , 2004; Westfall & Hagn 2013). As this is a less
reliable method for sample size less than 300,egt ts applied for descriptive
statistics of present sample. For obtaining z \sakleew values or excesses kurtosis
are divided by their respective standard errorsor“edium sized samples
50<n<300 reject null hypothesis at absolute z vabwer 3.29, and conclude

distribution of sample is non- normal” (Kim, 2013).
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Hypothesis (1): The sample data are not significaht different than a normal

population.

Mean, median, mode, standard deviation, skewnadkarosis, z value of

the sample for variables intelligence, academidesement, self-regulated learning

strategies and its dimensions are presented itatiie no 7. For testing normality

skewness value or excess kurtosis value is divijerespective standard error and

obtained test statistic measures how many staretests separate the sample.

Table 7

Basic Descriptive Statistics of Variables

Variables Mean Mode Median S.D Skewness Kurtosisz; Zy
AcademiC 599 5 3gg 375 8436  0.32 -0.45 1.52 1.07
Achievement
1Q 102.97 103 100  8.38 0.30 1.22 1.46  2.92
VIQ 106.70 106.80 100 10.72  0.14 -0.46 0.69 1.10
PIQ 99.26 100 95 0.84 0.28 3.47 1.32  7.94
SRLS 160.95 165 153 2556  -0.42 -0.33 201 0.79
Motivation 0 se 4 48 705  -0.83 035 30828
Regulation
Meta
Cognitive 2024 30 31 6.22 -0.49 -0.08 238 0.20
Regulation
Cognitive 4335 44 46 8.77 -0.42 -0.19 201 0.6
Regulation
Emotion 1430 15 18 3.59 -0.37 -0.58 1.76  1.34
Regulation
Behaviour = 57 41 og 30 637  -042 029  1.98 0.70

Regulation
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Skewness or sample kurtosis from zero. Fromtabke 7, it can be found
that for the variable academic achievement — meade, median is 398.60, 388
and 375 respectively. Standard deviation is 843%@wness values indicate positive
skewness with value 0.32. As it is difficult to asse normality form above data, Z
value was found for skewness and kurtosis, which.%2 and 1.07 respectively

indicate that present sample can be consideredrasafly distributed.

For intelligence variable, represented by ‘IQ’ - ang mode median is
102.97, 103, and 100 respectively. It is also egtrd to note that the most
frequently occurred value for Intelligence is 1@0Ohas standard deviation of 8.38.
Intelligence is positively skewed with value 0.3@dawith kurtosis value 1.22. Z
values are 1.46 and 2.92. For Verbal intelligenceViQ and performance
intelligence — PIQ, mean, median and mode are stlegpal. It is also interesting to
note VIQ scores of data is higher than PIQ. Stahdawiations are 10.724 and 9.84
respectively. Both data are positively skewed widlues 0.14 and 0.28. Z values
are 0.69, 1.10 and 1.32, 7.94 respectively. Thatees indicate sub variables- VIQ
and PIQ are approximately normally distributed. MHigalue of kurtosis for
performance IQ is due to outliers in the data. Butalue of skewness lies within

range, so data is assumed to be normal.

Self- regulated learning strategies variable hagammmode, and median as
160.95, 165 and 153 respectively with standardaden of 25.56. The data are
negatively skewed with value -0.42 and kurtosisigal0.33. Z values are 2.01 and
0.79. So, variable follow normal distribution. Rore dimensions of self- regulated

learning strategies mean, median and mode areappately equal. All dimensions
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are negatively skewed with values approximatelyaétm zero. Z values indicating

approximately all dimensions falls in normal distriion.

From the above discussions it is evident thato#tler variables can be
assumed to follow normal distribution. So, for istigation parametric tests are
used. So, hypothesis 1 of present study is metdoables: Academic achievement,
intelligence, PIQ, VIQ, self-regulated learningastgies, and for all five dimensions

of SRLS.

Section 2:Relationship between Variables of present research

Strength and direction of relationship betweenalasas - intelligence, verbal
IQ, performance IQ, academic achievement, selfleegd learning strategies and
relationship with dimensions of Self -Regulated roéag strategies are calculated
using Karl Pearson coefficient of correlation. KRdarson coefficient of correlation
calculates the degree and direction of relationdiepnveen variables. Also, the
strength and direction of inter relationship betwekmensions of self-regulated

learning strategies is also found out. Thus, tegtisn is divided into

l. Relationship between main Variables.
Il. Relationship between main variables and dimensid@RLS.

[I. Relationship among dimensions of SRLS

l.  Relationship between main Variables
Karl person product moment correlation is calculatetween variables
Academic achievement, intelligence (IQ), Verbal Berformance IQ and SRLS.

The coefficient of correlation is presented in thigle 8 and also discussed below.
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Academic achievement and IntelligenceBased on objective following

hypotheses are proposed.

Hypothesis (2.1): There is a significant relationsp between intelligence and
academic achievement.
Hypothesis (2.2): There is significant relationshipbetween verbal intelligence

and academic achievement.

Hypothesis (2.3): There is significant relationship between performance

intelligence and academic achievement.

From the table 8, it can be found that all varialdee positively correlated.
Intelligence and academic achievement have coioalabefficient, r =0.272 i.e. it
indicates 7.4 % of positive relationship and sigaift at 0.01 level. Verbal IQ is not
significantly correlated with academic achievemfentthis sample but performance
IQ is significantly correlated with academic acl@ment with r=0.228, which
indicate 5.1 % of relation at 0.01 level. This telaship implies that academic
achievement increases with increase intelligeneel lend a decrease in intelligence
(IQ) level can decrease academic achievement. lisrsample, Performance 1Q
which measures abstract and logic intelligence aenrelated to achievement in

school than verbal intelligence which measures boleaty and factual knowledge.
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Table 8

Correlation between Main Variables

Academic

Variables Achievement

1Q VIQ PIQ SRLS

Academic

: 1 0.272** 0.160 0.228** 0.722**
Achievement

1Q 1 0.814** 0.801** 0.196*
VIQ 1 0.356** 0.106
PIQ 1 0.183*

SRLS 1

** Significant at 0.01 level *significant at 0.08vel

Hence, hypothesis that there will be significantatienship between
intelligence and academic achievement is acceptisd, hypothesis that there will
be significant relationship between Performanceal@ academic achievement is
accepted. While hypothesis that there will be sigait relationship between verbal

IQ and academic achievement is not accepted.

Significant correlation between intelligence anédamic achievement has
been confirmed by many studies. Intelligence han lexplained as one of the main
causes of individual difference in academic achesat. Relationship between
intelligence and academic achievement have beehestdblished (Jensen, 1998)
and general cognitive ability have been regardedtiasg predictor of academic
achievement (Gustafsson & Undheim,1996: Neissedl.¢t996). Although there is
agreement among researchers that intelligence ¢sive relation with academic
achievement, the magnitude of effect varies fronsigaificant correlation to highly

significant correlation (Fisher, 1995; Gottfreds@005; Deary, 2007). Noeryanti et
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al.,, (2018) made an attempt to find factors inftieg academic achievement.
Among many variables selected, intelligence wasvam@ble which could not find
any significant relation with Academic achievemehtough logistic regression
analysis. In path analysis through SEM they couldet any significant prediction
by intelligence. Unfortunately, they did not reptireir data collection methods. So,
more comments couldn’t be done. But this resutbistradiction to present research
were IQ and academic achievement are significaciyelated even though the
relationship is below 7%. But their study confirmigh present findings that Verbal
IQ is not significantly correlated to Academic amlement But there are other
studies which found significant strong correlati@tween these two variables. Kaya
et al. (2015) in a comprehensive literature reviabout intelligence and its
relationship with intelligence found there is comsgs among researchers that verbal
intelligence has stronger correlation with acadeathievement than non- verbal
intelligence. For present sample Performance ISigsificantly related to academic
achievement. This is contradiction to longitudisathdy by Naderi et al, (2010).
They found intelligence measured by Cattell cultfmg intelligence test (best
measure of fluid and non-verbal intelligence) weret related to academic

achievement for both males and females.

Performance intelligence (non-verbal) ability issc#bed as reasoning
ability for novel problem solving and measure ptigdrio learn. Verbal intelligence
include ability to analyse language, rememberingdeustanding information,

depend on acquired and accumulated knowledge adlicpreadiness to learn.
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Verbal 1Q is not related to achievement in thiseersh may also implies that
IQ test is not perfectly standardised for presam@e. This is discussed in brief in
general observation section (pg.158) of presensighdt is also concerning that
vocabulary level, knowledge level, comprehensiah, glcithmetic skill which make
up measure for verbal intelligence is not signifity related to achievement at
school. In this study measure used to assess amademevement is Half yearly
exam question papers prepared by Kerala board wfagion 2018 for 10 and ¢'
std. By reading sample questions it is evident thate knowledge about different
concepts alone not enough to answer these ques#pars. Abstract reasoning,
problem solving ability and logical reasoning agquired to answer these questions.
Also, overall percentage of relationship betweenal@ achievement is also low
which usually not the case in other literature ®sid These issues have to be
researched in detail, particularly in Kerala ediscasystem. One of the important
factors that has to be kept in mind is 1Q test iarigin as predictors of academic
achievement. For years and for present, relatipnbletween 1Q test scores and
achievement scores have been regarded as mosttampasspect of external or
predictive validity (Suwartono, 2018). And contretdry to present finding in an
average others research studies show 1Q have loigklation coefficient of 0.70
with standardised achievement test and correlatoefficient 0.5 with GPA

(Naglieri & Bornstein, 2003).

Academic achievement and Self-regulated learning rsitegies. Based on

the objective, following hypothesis is proposed.
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Hypothesis (2.4): There is a significant relationsp between academic

achievement and self-regulated learning strategies.

From table 8, it is seen that academic achievemsesignificantly related to
self-regulated learning strategies with r= 0.72Bjcl indicate 52% of relationship
at 0.01 level of significance. Hence, hypothesiat tthere will be significant
relationship between academic achievement andeglifated learning strategies is
accepted. When student’s use of self -regulatethilez strategies increases there is

increase in achievement at school.

A study in Hong Kong among 15-year olds found S&positively related
to academic achievement in reading, mathematicsseaience. Among all strategies

Self-efficacy was found to be strongest predickiw,(2003).

Self-regulated learning strategies and intelligenceBased on objective

following hypotheses are proposed.

Hypothesis (2.5): There is a significant relationsip between intelligence and

self-regulated learning strategies.

Hypothesis (2.6): There is significant relationshipbetween verbal intelligence

and self-regulated learning strategies.

Hypothesis (2.7): There is significant relationship between performance

intelligence and self-regulated learning strategies

Self-regulated learning strategies is also sigaifity related to intelligence

(see table 8) of the student at r=0.196, and ineli888% of relationship at 0.05 level
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of significance. When looked separately for vedabnd performance IQ there are
very low percentage of relationship which is nagngficant for verbal 1Q but

significant for performance 1Q. Hence, hypothediattthere will be significant

relationship between intelligence (IQ) and selfulated learning strategies is
accepted. While hypothesis that there will be gigant relationship between verbal
IQ and academic achievement is not accepted. Algoothesis that, there will be
significant relationship between Performance |Q awdhdemic achievement is

accepted.

Most studies between intelligence and SRLS have eaducted in gifted
students. Risemberg and Zimmerman (1992), studyngngifted students found
they use SRLS more spontaneously than non - gitigdents. A study by Sontag et
al., (2012) using Raven’s progressive matrices (RRMind no relation between
intelligence and self-regulated learning. Highltelhigent student didn’t prefer self-
regulated learning over other forms of learning gmedference of self-regulated
learning strategy use was similar to normal stisleRPM in general measures non
—verbal intelligence. But, in present study nonbatrintelligence had significant
relation to self-regulated learning strategies, levhierbal intelligence had no

significant relation to self-regulated strategies.

Il. Relationship between main variables and dimension$ Self-regulated

learning strategy (SRLS)

Karl Pearson correlation coefficient is found begweacademic achievement,

intelligence (1Q), VIQ, PIQ and dimensions of sedfjulated learning strategies such
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as motivation regulation, metacognitive regulatioognitive regulation, behaviour

regulation and emotion regulation.

Academic achievement and Dimensions of Self-Reguéat Learning
Strategy. Under the main hypothesis five other sub hypothasegormulated. The

main hypothesis is as follows

Hypothesis (3): There will be significant relationkip between academic

achievement and dimensions of self-regulated leamy strategies

From the table 9, it is found that there is sigmfit positive relationship
between academic achievement and all dimensionSeif-regulated learning
strategies at 0.01 level of significance. Highestcpntage of relationship is found
between cognitive regulation and academic achiene(33.5%) with r=0.579, then
nearly equal percentage of relationship betweeraioegnitive regulation (33.2%)
with r= 0.577. Emotion regulation and Behaviourulagon have 32% and 30.8%
percentage of relationship with r=0.566, r=0.55%a4t among dimension, yet
28.4% significant relationship was found betweentivation regulation and
academic achievement with r= 0. 532. Hence, hypmidhéhere is significant
relationship between all dimensions of SRLS anddewcac achievement is

accepted.
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Table 9

Correlation between main variables and dimensidnSRLS

Variables cademic 10 Verbalig Perormance
Motivation regulation 0.532** 0.202* 0.122 0.183*
Metacognitive regulation 0.577** 0.206* 0.148 0.3x77
Cognitive regulation 0.579** 0.209* 0.153 0.186*
Behaviour regulation 0.555* 0.065 -0.013 0.083
Emotion regulation 0.566** 0.27 -0.055 0.044

** Significant at 0.01 level *significant at 0.08vel

Motivation regulation here refers to goal orierdati value given for
academic task in order to facilitate learning. Asedf-efficacy of the student. Peng
(2012) found out that motivation regulation (sdfi@acy) was significantly
correlated to grades and had strongest influenae thher self-regulated learning
strategies. A study among U.A.E college studerdandive learning strategies were
significantly related to achievement (Albaili, 2Q06vcevic and Brackett (2014)
found emotion regulation ability predicted academsicccess (measured by rule
violation behaviour records, academic recognitiddBA and honours from school
records). Present study implies that metacognitregulation and cognitive
regulation positively related to students’ acadeaubievement. Emotion regulation
is also important in student learning as it alsifpeely related to academic
achievement. Overall, increase in all dimensionsS&LS increases academic

achievement.

Intelligence and Self-regulated learning strategies Under the main

hypothesis five other sub hypotheses are formuldted verbal intelligence,
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performance intelligence and intelligence (IQ) sepdy. The main hypotheses are

as follows

Hypothesis (4): There will be significant relationkip between intelligence and

dimensions of self-regulated learning strategies.

Hypothesis (5): There will be significant relationkip between verbal

intelligence and dimensions of self-regulated leamg strategies.

Hypothesis (6): There will be significant relationkip between performance

intelligence and dimensions of self-regulated leamg strategies.

It seen from the table 9, that intelligence is gigantly related to motivation
regulation, metacognitive regulation and cognitiggulation with r= 0.202 and r=
0.206 and r= 209 which indicate 4%, 4.2% and 4.8ebationship at 0.05 level of
significance. Performance IQ is also significarmiyated to motivation regulation,
metacognitive and cognitive regulation. Thus, higgsts that there is significant
relationship between Intelligence (IQ) and motieati regulation, cognitive
regulation is accepted. But other hypotheses thharet will be significant
relationship between intelligence (IQ) and othemelisions of self-regulated
learning strategies is not accepted. Also, hypethdakat there will be significant
relationship between verbal IQ and all dimensiorisself-regulated learning
strategies is not accepted. Hypotheses that thdtebev significant relationship
between Performance IQ and motivation, metacognitmd cognitive regulation is

accepted. While all other hypotheses that theré Il significant relationship
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between performance IQ and dimensions of self faégd learning strategies are

not accepted.

Intelligence (IQ) is not significantly related tontensions of self-regulated
learning strategies such as, Behaviour regulatind,Emotion regulation. Verbal 1Q
(VIQ) is not significantly related to any dimenssomf self-regulated learning
strategies. Yet it is also noted that VIQ have tiggarelation with emotion
regulation and behaviour regulation. It is interegtto note Performance 1Q (PIQ)
have positive relationship with emotion regulatiéi. Zarei and Azin, 2013 tested
among Iranian students which all multiple intelhiges predict different dimensions
of self-regulated learning. To find out amount ofrience in cognitive,
metacognitive self-regulated learning that can beoanted for by each of nine
multiple intelligences the standardized coefficianstep by step regression model
was checked and found that only verbal and existieintelligence predict cognitive
regulation strategies and verbal and visual irgefice predict metacognitive self-
regulation strategies. These finding and findingsnf literature review suggest that
relationship between intelligence and self-regalatearning strategies vary
according to particular cultural, context of edimat measurement used for
understanding self-regulated learning and partibylahow intelligence is

operationalized.

This indicates that for becoming a self-regulatedrier, prerequisite of
being ‘highly intelligent’ is not required as theeonly about 4% of relationship
between the same. Any normal person with averagevé (90-110 ) can acquire

the skill of a self -regulated learner. Significgrasitive relationship between 1Q
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with motivation regulation and meta cognitive regdidn, cognitive regulation
indicates with increase in score of intelligencetination regulation, metacognitive
regulation and cognitive regulation also increas@ssitive significant relationship
indicates students scoring high on PIQ also tenddare high on motivation,
metacognitive, and cognitive regulation. The imaottresult is non-significant yet
negative relationship between VIQ and emotion ragoh. These finding imply for
a future in depth study on Intelligence and emotegulation. The non-significant
results can also be attributed to issues in staimidion of tests. It is briefly

described in observation section.

lll. Relationship among dimensions of SRLS

Karl Pearson correlation was found between dimerssad SRLS in order to
find inter- correlation coefficient between motiveat regulation, metacognitive
regulation, cognitive regulation, behaviour regolat Emotion regulation and to
analyse how dimensions are distributed in the ptesample. The results are

presented in the table 10.

Hypothesis (7): There will be significant inter corelation between overall self-
regulated learning strategies and dimensions of dealegulated learning

strategies

From table 10, it could be observed that all dinmms of Self- regulated
learning strategies are significantly inter corretbwith each other and significantly
correlated to overall self- regulated learningtsigees. Metacognitive regulation has

the highest percentage of correlation with Selfitatpd learning strategies (70.3%)
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followed by cognitive regulation (68%). Behaviouegulation and Emotion
regulation have 60.9%and 51.5% percentage of oelawith SRLS. Lowest
relationship is found between motivation regulatiand SRLS i.e, 50 %.The
frequency of use in any strategies is positivelgtesl to Self -regulated learning of
the student. Hypotheses that all dimensions araifigntly related to Self -

regulated learning strategies are also accepted.

Relationship among dimension varies. However, iatlethsions have highest
correlation with overall SRLS indicate each dimenstan be integrated. Also, low
correlation with other dimensions when compared oierall SRLS indicate
dimensions are discriminant also. Boekaerts (1986prt parallel and reciprocal
relationship between components of cognitive antivational regulation strategies
on three levels, goals, domain specific knowledgel strategy use. The significant
correlations among dimensions indicate that SRIfSedsions are not coherent and
it can’t be viewed as separate individual compamént in terms of coordinated sets
of dimensions. How these dimensions should be eatstcto form a coherent
picture of SRL is explained through different patbdels (Howard-Rose & Winne,

1993).
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Table 10

Inter Correlation among Dimensions of SRLS

I Meta o . .

Variable Motlvatlpn Cognitive Cognltl\_/e Behawo_ur Emotlo_n SRLS

Regulation Regulation Regulation Regulation Regulation
'\R"g;'tj’f:t'g:] 1 0521*  0.389%  0.386* 0439 0.710%
Meta-
Cognitive 1 0.613** 0.598** 0.514**  0.839**
Regulation
gggﬂ:g‘t’ign 1 0.627**  0.495%  0.829*
gigi}’;‘t’lgrn 1 0.444*  0.781*
Emotion -
Regulation 1 071s
SRLS 1

** Significant at 0.01 level

Section 3:Role of socio-demographic variables

The influence of certain demographic variablesaocademic achievement is

analysed

l. Self-regulated learning strategies and sex on aw&dachievement.

Il. Self-regulated learning strategies and class odeswi achievement.

Self-regulated learning strategies and sex on adaieachievement

Hypothesis (8): There will be significant interacton between three levels of self-

regulated learning strategies and sex on academiclaevement.

The interaction effect of self-regulated learnisgategies and sex on

academic achievement, two-way analysis of variamase computed. The F value
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and mean value are discussed below. The sex hagrowps male and female. Self-
regulated learning strategies are divided into @pgs based on #550" and 75’

percentiles as low, moderate and high. Resultgiaes below.

Table 11

Results of Two-way ANOVA of Self-regulated learngtigategies and sex on

academic achievement

Main effects

- Two wa
Variable Self-regu[ated learning Sex y
strategies (SRLS) (AB)
(A) B)
Academic Achievement 65.241** 5.600* 0.497

** significant at 0.01 level, *significant at 0.0&vel

Table 11 indicates the independent and two-wagraation among Self-
regulated leaning strategies (SRLS) and sex oreaci@acdachievement. From table 1,
it is clear that there exists significant differenio the one-way interaction among
variables on academic achievement at 0.01 levesigiiificance. But two-way

analysis did not exhibit any significant differerme academic achievement.

Main effects

Main effect clearly points out that independerfeef of SRLS and sex on

academic achievement. Each variable is discussmtately below.
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a) Role of Self-regulated learning strategies on acacl@achievement.

Table 12

Mean and Standard Deviation of Groups on the ba$iSelf-regulated Learning

Strategies on Academic Achievement.

Self-regulated learning strategies -SRLS

Variables Low (N=33) Moderate (N=66) High (N=34)

Mean S.D Mean S.D Mean S.D

Academic

a b c
achievement 316.2 10.08 395.5 7.2 492.6 11.08

Note: Different alphabet among Age Group in yeasate significant at 5% level
using Duncan Multiple Range Test (DMRT)

The entire sample was divided into three groupethan the self-regulated
learning strategy score as low, moderate, highggoHere, the low group represent
those who use strategies less frequently than affterps. The mean and standard
deviation were calculated with respect to acadesslievement. From the results
(table 12) it is clear that the group with highfsegulated learning strategies score
(N=34) showed significantly higher mean value oadmenic achievement (492.6).
Based on Duncan Multiple Range Test (DMRT), it viagnd that in academic
achievement three groups of SRLS differ signifibanThe results indicate that
students with different level (low, medium, highj 8RLS have significantly

different effect on academic achievement (F=65,2,0R).
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There are a handful of researches which substarthat high self-regulated
learners can have high academic achievement. Buingportant result pertaining to
above results were obtained from a study by Val.g2008). They group students
into low, intermediate, and high self-regulatedheas.“The results obtained for the
differences in academic achievement indicate tlnaret exists a statistically
significant positive relation between the SRL armhdemic achievement. This
means that a higher SRL level leads to a highedean& achievement while a low

SRL level is connected with lower achievement” (¥'at al.,2008).

b) Sex on academic achievement

Table 13

Mean and Standard Deviation of Groups on the badisSex on Academic

Achievement

Self-Regulated Learning Strategies- SRLS

Variables Males (N=53) Females (N=80)

Mean S.D Mean S.D

Academic

) 414.762 9.046 387.858 6.887
achievement

The independent effect of sex on academic achienemealso calculated.
Table 13 shows that males have high academic aammient than females. The
results are significant at F= 5.6 at 0.05 levesighificance. This is in contradiction

to most studies which report that females are higgdemic achievers.
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Interaction effect

For present study from table 11 it can be seenttiee is no significant
interaction between self-regulated learning stiagkegand sex on academic
achievement. Thus, the hypothesis that there wilsignificant interaction between
three groups of self-regulated learning strategied sex on academic achievement

IS not accepted.
Il. Self-regulated learning strategies and class on demic achievement

Hypothesis (9): There will be significant interacton between three levels of self-

regulated learning strategies and class of studyingn academic achievement.

To analyse the interaction effect of self-regudatearning strategies and
class (8 and 18" on academic achievement, two-way analysis ofavae is

computed, The F value and Mean values are discuissed.

Table 14 shows that two-way interaction effect 3RLS and class on
academic achievement is not significant. Also, igaiicant independent effect was
seen for class. The students do not differ in atédachievement based on which
class they are studying in. Significant independdfetict was seen for variable Self-
regulated learning strategies for three groups, losv, moderate and high. It was
discussed in detail in earlier analysis. Now, thgdthesis that there will be
significant interaction between three groups of-ssjulated learning strategies and

class of studying on academic achievement is roesed.
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Table 14

Results of Two-way ANOVA of Self-regulated Learrthtigitegies and Class on

Academic Achievement

Main effects
_ ] . Two way
Variable Self regu[ated learning Class (AB)
strategies (SRLS) (B)
(A)
Academic 65.406** 1.659 0.328

Achievement

** gignificant at 0.01 level

Section 4: Self-regulated learning strategies asmediator

Mediation generally explains the cause of effecindiependent variable on
dependent variable through mediator variable. Medigariable is the answer for
the question ‘why’ and ‘how’ an independent varéapledicts dependent variable.
If the effect on 1.V on D.V is passed through othariables, that variables are called
mediator variables. In mediation analydistal effectis the sum of indirect effect
and direct effectDirect effectmeans effect of 1.V on D.Mndirect effect the effect
of independent variable on dependent variable mn#ted through mediator
variable. Indirect effect is calculated by multiply direct effect of independent
variable on mediator (a) and direct effect of meatiaon dependent variable (b).
Magnitude of indirect effect is amount of mediati®ased on mediation effect it
can be partial or complete mediation. In partiaimgon 1.V have both indirect and
direct effect on D.V. In complete mediation I.V \dole have no direct effect on
D.V, all effects are indirect effect. Mediators cha single mediator or multiple

mediators. Direction and magnitude of causal retethip between two variables are
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represented through arrow and standard regressieffiadgents (betas). In Present
research effect of SRLS as a single mediator anekmisions of SRLS as multiple

mediators is analysed. See figure 12 and 13.

Hypothesis (10): Self-regulated learning strategiesshall mediate the

relationship between intelligence and academic aahwement

1Q (X) AA (Y)

Figure 12. Path diagram of total effect of 1Q (intelligenceh &A (Academic

achievement).

In multiple regression model using Processes m&acBy (developed by
Andrew F Hayes) in SPSS 20 mediation analysis @iagiped confidence interval)

is carried out. Here, SRLS are operated as a singtéator variable.

SRLS (M)

AA (Y)

1Q (X)

C’
Figure 13.Path diagram of indirect effect of IQ (intelligena® AA (Academic
achievement) through mediator SRLS (Self-regulégaching strategies).

Note: Total effect of IQ on AA ¢s Direct effect of IQ on AA is, Indirect effect
of 1Q on AA through SRLSax b,
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Steps in mediation analysis using processes macro:

1. Confirm the significance of relationship betweeneliigence and self -

regulated learning strategigs>M.  (Q)

2. Confirm the significance of relationship betweeteliigence and academic

achievementX =Y. (c)

3. Confirm the significance of relationship betweerf-segulated learning

strategies and academic achievement (x)—> v (b)

4, Confirm the insignificance of relationship betwe@r decreased effect)

intelligence and academic achievemgnpiy) —y. ()

5. Confirm the significance of indirect effect (Aft&ootstrapping, the upper

and lower limit doesn’t include zero)

Table 15

Analysis of Mediator Effect of Self-regulated LeagnStrategies on Intelligence

and Academic Achievement (Total effect, Directeffadirect effect)

Analysis B t value P BootLLCI BootULCI
X—>M. (@) 0.4658 2.2870 .02
X—=>Y. (c) 2.7372 3.2344  .0015
M (X) > Y (b) 2.9423 11.4355  <.001
X (M) = Y (©) 1.3666 2.2342 .027

Indirect effect 1.3706 0.1846 2.4413
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From table 15, it shows that the total effect g&jhe obtained by regressing
intelligence on academic achievement without carsag SRLS. The regression
coefficient for total effect,x —>v. isc /372, t=3.2344 at p=0.0015 level. When
intelligence is increased by 1 unit, there is 2Z3increases in academic
achievement. i.e., academic achievement is pretlicjeintelligence. (Total effect

(c)= Indirect effect (a x b) + Direct effect c’).ifect effect of intelligence on

academic achievement is about (¢’) 1.3666 when SRLept constant. Indirect
effect of intelligence on Academic achievement.®706 (a x b). The significance
of indirect effect tested using bootstrapping pdares. Unstandardized indirect
effect was computed for each of 5000 bootstrap@edpkes. The bootstrap Cl is
completely above 0, so it is 95% confidence thalirett effect is positive and
mediation is significant. The direct effect (¢’)risduced from total effect (c), but ¢’
relationship is significant, so self -regulationareing strategies act as patrtial

mediator.

Results from simple mediation analysis can be sumsewd as that,
intelligence is indirectly related to academic asleiment through its relationship
with self -regulated learning strategies. Firstcan be seen that more the
intelligence, more use of Self-regulated learnitrgtegies by high school students,
(a= 0.4658, p=.02). The more self-regulated le@risinategies the students apply in
their learning process, the more academically aehibey would be, (b=2.9423,
p<0.001). A 95% bias — corrected confidence intebased on 5000 bootstrap
samples indicated that the indirect effect (a x .B#@6) was entirely above 0,

(0.1846 to 2.4413). More over intelligence pre@dichdemic achievement even after
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taking into account indirect effect through SRLS={c3666, p=0.027). Hence,
hypothesis self-regulated learning strategies shallliate the relationship between

intelligence and academic achievement is acceptédheere is partial mediation.

These are in line with other researches which aedlyhe mediation effect
of SRLS. Online self-regulated learning behaviattras mediator between positive
relationship of online course perception (partidylaonline communication and
collaboration with classmates in online course) acaddemic achievement measured
through grades (Barnard et al.,2008). In a Norwegiample, self-efficacy, goal
orientation and learning strategies mediate thaticgiship between preceding and
subsequent academic achievement (Diseth, 2011)lf-regelated learning had
complete mediation effect on the relationship betwstudent learning experience
and academic performance (Ning & Downing, 2012).Ité&fe and Hussain (2015)
studied grit — person’s trait level perseverance passion for long term goals and
found SRLS mediate relationship between grit aratlamic outcomes. All of these
findings are consistent with most models of sejjutated learning and Pintrich
(2004) assumption that SRLS act as mediator betwstedents personal and
background characteristics and their performancpaimicular context (Wolters &
Hussain, 2015). The causal relation between alltaharacteristics of student,
socio-demographic characteristics of student, pedgy of student, classroom
environment, personal characteristics of studemtistaeir academic achievement is
better explained by self-regulated learning stiateglt indicates that individuals’
self-regulation of their cognition, motivation, abhdhaviour mediate the relationship

between the personal, contextual characteristics stifdent, environmental
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characteristics of learning situation and theirdageaic achievement (Pintrich, 2004).
In this present research it became evident thatSS&it as partial mediator between

intelligence (personal characteristic of student) academic achievement.

Section 5: Model development through path analysis

Path analysis is mainly preferred because it esésnmultiple relationships
through single analysis. Path modelling is equadtedull hypothesis rather than
with alternate hypothesis. Here, power is equate@ddcept null hypothesis that
model is identified with researcher’'s proposed nhoBer testing model fit, paths
are drawn between constructs intelligence, dimessiof self-regulated learning
strategies and academic achievement. In orderrivceaat a final model a series of
model are analysed. Validity is analysed througlteiga of goodness of fit. The
goodness of fit indices suggested by RMSEA < OM&cCallum et al, 1996), CH
0.90, SRMR < 0.05 (Hooper et al., 2008). A modetassidered good fit if chi
square value is insignificant and if incrementalaind badness of fit indices meet
predetermined criteria. Holmes-Smith (2006) recomanat least one fithess Index
from each category of model fit. Present pathysmlfollowed index suggested by

Kline (2005), to report Chi-square model, CFl, RMSERMR and PNFI.

Path analysis or structural model of SEM is carmed using AMOS 22
version with maximum likelihood estimation. Maximuiikelihood estimation
assumes normal distribution and usually yields sbast and efficient results. The
sample size for path analysis is 133. The maximumber of parameters estimated
for path analysis was 22. Based on rule of thumiparameter estimated *5'-,

(minimum sample required would be 22*5= 110) (Ben8 Chou, 1987). So, it is
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assumed that sample size of 133 is just adequatsasic model was first prepared.
It includes models in which path estimates betwednensions of self-regulated
learning strategies and academic achievement wifigoe Further modification is
carried out until criteria of goodness of fit arettrmrom these basic models an input
model for intelligence predicting academic achiegamthrough dimensions of
SRLS is prepared which is then tested for mediatiopath analysis, dimensions of
SRLS are acted as multiple mediator variables amdliaked sequentially and
interconnected, so that indirect effect of 1Q (1.8f) academic achievement passes
through chain of mediator variables. This indireffect through multiple mediation

is tested through bootstrap method.

Model 1: Relationship between Dimensions of selGuated learning strategies

and academic achievement.

Hypothesis (11): Dimensions of self-regulated leammg strategies will have

direct effect upon academic achievement.

An input model in which all dimension having dirggath to academic
achievement and motivation regulation also havindirect path to academic
achievement through other four dimensions was Brgered. It was found that
model wasn't fit only some path coefficients weigngicant. Figure 14 depict the
first input model formed based on a research byi 8ad Uyar (2013) that self-
efficacy (sub variable of motivation regulation)dhandirect path to academic
achievement through sub variables (time managera#ott regulation, elaboration

etc.) of other dimensions.
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This input model 1 (figure 14) doesn't fit the datell, with chi-square value
of 142, p < 0.01 and CMIN/DF of 20. Model fit inés indicated were GFI=0.692,

PNFI=0.274, CFI=0.589, RMSEA=0.383.

So, further modification was made based on faadadihgs, modification
indices and significant path coefficients obtaifemin other research studies like

Sadi and Uyar (2013),Barzegar (2012) and Kassab,€2015).

Figure 14 Input model of motivation regulation have dirpeth and indirect path
to academic achievement through, meta cognitivgnitiee, emotion and behaviour
regulation.

Note: AA =Academic achievement, MOT =motivation utajons, META =
Metacognitive regulation, COG= cognitive regulatiorBEH = Behaviour
regulation, EM = emotion regulation.
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Figure 15: Final model of motivation regulation have direetlpto all dimensions,

motivation regulation has direct path to acadensiievement and indirect path [to

|®N

academic achievement through behaviour regulatemotion regulation an

cognitive regulation

Note: AA =Academic achievement, MOT =motivation utajons, META =
Metacognitive regulation, COG= cognitive regulatiorBEH = Behaviour

regulation, EM = emotion regulation.
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Table 16

Unstandardized Path Coefficient and Standardizeth Refficients for Path Model

of Self-regulated Learning Strategies and Acadefsiievement

Variables Unstqnplardized Stqnplardised P
Coefficient (B)  Coefficient (Beta) value

BEH.T <- MOT.T 327 .386 <.001
COG_T <---  MOT_T 202 173 0.016
COG T <- BEHT 775 560 <.001
META.T <- MOT.T 273 285 <.001
META. T <-- BEH.T 322 285 <.001
META T <- COG.T 265 324 <.001
EM_T <--- MOT_T 155 .209 0.012
EM_T <--- META_T .188 243 0.012
EM_T <---  COG_T 167 .265 0.003
AA <--- MOT_T 3.957 .255 <.001
AA <--- EM_T 5.285 .252 <.001
AA <--- COG_T 3.043 .230 0.006
AA <~  BEH.T 3.698 202 0.011

Model Fit Indicesy2 = 2.808p = .024; GFI = 0.993; RMSEA = 0.055; CFIl = 0.998;
PNFI = 0.132; SRMR = 0.16.

This final model figure 15, fit the data well, wihon-significant chi square
value 2.808, df= 2, p=0.24. The model fit indicewlicated were GFI=0.993,

PNFI=0.132, CFI=0.998, RMSEA=0. 055 and SRMR 0.016.

From this figure 15, it is understood that amongetisions of self-regulated
learning strategies motivation regulation strategieve significant direct path

coefficients to all other dimensions. It can beeipteted that motivation regulation
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is acting like a prerequisite for performing sealfyulated learning strategies
effectively. Value given by students to tasks, ttiseif-efficacy in doing the task and
their goal orientation together predict how regedatstudents are in other
dimensions. Motivation regulation also have a digaint direct path to academic

achievement.

Cognitive regulation is directly and indirectly fedted by motivation
regulation. Behaviour regulation shows a significgrath way to cognitive,
Metacognitive regulation and academic achievem@agnitive regulation also has
direct relationship to metacognitive regulation. dion regulation is directly
predicted by metacognition and cognitive regulatideta cognitive regulation have
indirect pathway to academic achievement througlotiem regulation. The path

coefficients and significance level are shown liddl6.

Hence, hypothesis that dimensions of self-regdl#éarning strategies will
have direct effect upon academic achievement ispded for motivation regulation,
behaviour regulation, cognitive regulation and eorotegulation dimensions. Due
to good model fit, this model was used in furthesting the mediation role of
dimensions of self- regulated learning strategegsvben the relation of intelligence

and academic achievement.

Thus, it can be understood from the model that-regifilated learning
strategies dimensions are interconnected concaptkriian and Monetti (2011)
found out that self-efficacy thought (motivation gudation strategy) will
automatically produce feeling or emotions befordgrenance. Believing that there

is a chance for success give positive feeling aglte\ing that chance for failure
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produce negative emotions and anxiety during peréoice. Zajacova et al., (2005)
report “academic self-efficacy is more importardritperceived stress in predicting
the accumulation of college credits and a higheAGRStudents who have high
level of motivation regulation strategy will use raocognitive strategies that are
useful for them to learn, will organise their tino# use effective behaviour
regulation strategy and regulate their own effordl ghus increase in level of self-
efficacy provides confidence to control differesademic situations (Alegre, 2014).
Studies by Hinton and Fischer (2010) found cogaijtemotional and motivational
dimension of learning are interrelated. Gumora anskenio (2002) studied early
adolescent’s emotion regulation through cross-seatiand longitudinal studies and
found emotion regulation significantly predict aeadc achievement. Researchers
(Zimmerman 2011; Sontag, et al, 2012) report tHRL $equire motivation as a
source. The main purpose of a study by Ocak anda¥gi2013) was to determine
predictive and explanatory relationship betweerf-fgulated learning strategies
especially, motivational regulation strategies, ribge and metacognitive
regulation strategies. They found that task valgeal orientation, self-efficacy
predicted metacognitive strategies and cognitiv@egies in a positive way. Alegre
(2014) report that motivational and emotional aspef students are linked in a
linear way. If a student has motivation, he/shd find out necessary methods to
learn and their performance will be increased amisequently their effort will be
reflected in grades. Thus, they specify that motensic motivation bring out more

positive emotions.
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Mediation Model: Dimensions of self-regulated leany strategies as a complete

mediator in relationship between intelligence andademic achievement.

Hypothesis (12): The effect of intelligence on acadiic achievement will be

mediated by dimensions of self-regulated learningmtegies

Intelligence variable was added to final model. ifect path to academic
achievement was drawn. A direct path was also aiadelo motivation regulation
(since motivation regulation was found to be haviigect path with all other
dimensions). This model was tested for mediatgingibootstrap method.

Table 17

Unstandardized Path Coefficient and Standardizeth Refficients for Path Model

of Self-regulated Learning Strategies and Acadekeitievement

Variables Unsta_n_dardised Sta_ndardised P
Coefficient (B)  Coefficient (Beta  value
MOT_T <--- FSIQ 131 .202 .018
BEH T <--- MOT_T 327 .386 <0.001
COG. T <--- MOT_T .202 173 .016
COG_T <--- BEH T 775 .560 <0.001
META T <--- MOT_T 273 .285 <0.001
META T <--- BEH T 322 .285 <0.001
META T <--- COG. T .265 .324 <0.001
EM T <--- MOT_T 155 .209 .012
EM T <--- META T .188 243 .012
EM T <--- COG T 167 .265 .003
AA <--- MOT_T 3.422 221 .001
AA <--e EM T 5.801 277 <0.001
AA <--- COG.T 2.422 .183 .024
AA <--- BEH T 4.080 223 .004
AA <--- FSIQ 1.685 .168 .005

Model Fit Indices:y2 = 10.656p = .010; GFI = 0.977, RMSEA = 0.077; CFI =
0.987; PNFI =0.277; SRMR = 0.0367.
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Figure 16.Mediation model of intelligence is partially medidtby dimensions of
self-regulated learning strategies

Note: AA = Academic achievement, MOT =motivatiomgutations, META =
Metacognitive regulation, COG= cognitive regulatiorBEH = Behaviour

regulation, EM = emotion regulation, FSIQ = Full ae intelligence. (overall
Intelligence, 1Q)
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Table 18

Standardized Indirect Effects - Two Tailed Sigatfice for bootstrap

FSIQ MOT.T BEH.T COG.T METAT EMT

MOT_T
BEH.T  .027
COG. T  .028 .001
META T  .030 .001 .001
EM_T .030 .000 .001 019
AA 034 .001 .001 .001 023

In figure 16, dimensions of Self-regulated learnsigategies (SRLS) was
found to be partially mediating the path from ihggnce (FSIQ) to Academic
achievement. As can be seen from the table 17,ntlodel fit the data with non-
significant chi square value 10.656, df= 6, p=0.IBe model fit indices indicated
were GFI=0.977, PNFI=0.277, CFI=0.987, RMSEA=0.@nd SRMR 0.0367. The
direct path from intelligence (FSIQ) to motivatisagulation is significant with
=0.202, p = 0.018. Dimensions of SRLS are interected in a meaningful way to
act as mediator. From table 17 it can be understbatiall path coefficients are
significant. In this model it can be seen thatlligence also has a direct path to

academic achievement wifx0.168, p = 0. 005.

Boostrap was run for 2000 samples in AMOS V22ruheo to analyse if the
indirect effects were significant. This particulaethod test for significance of all
indirect paths together. From table 18, it can &ensthat all p values for indirect

effects were significant at 0.05 level.
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In a study by Dandy and Nettelbeck (2000) founddan@c achievement of
Australian students from Chinese and Vietnamesekgraand and found 1Q
underestimated their academic achievements. In goyinschool children for
mathematics grades they found 1Q achievement gaph ghat Chinese and
Vietnamese student scored higher than their Anglerp who had same ability.
From survey it was understood that Chinese andns®mese students are more
motivated, spent more hours learning and had adeguaxental support. (Dandy &

Nettelbeck, 2000)

Pajaren and Schunk (2001), their study establishat students with high
level of self-efficacy get better scores and weegsistent in their course than
engineering students who had no confidence. Igteilte is necessary but not alone
enough for academic achievement, at least thergldlbe motivation regulation as
it predict changes in academic achievement. Stadeho have high belief in their
abilities will automatically choose complex and lidraging tasks unlike students
with low self-efficacy, who tends to avoid them (Bbk & Zimmerman, 1995).
Motivation regulation strategies make students-isgjtilate their motivation for
academic learning tasks and determine the timedspaih academic learning and
behaviour to be adopted in face of challengingdg3kickerman & Monetti, 2011).
Emotion regulation strategies refer to consciouy wé handling emotions by
monitoring, evaluating and modifying emotions. Besi and negative emotions
cause load on working memory (Pekrum & Stephen9p@dd on high cognitive

processes like, strategic thinking, problem solyimgmory (Pekrum et al., 2006).
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This was clarified by Linnenbrink and Pintrich (2)0and reports that load on

cognitive resources occur when emotions are nata@lto task.

From these studies and above result it can be &ssuhat motivation
regulation has a profound role directly and indisedn determining all other
dimensions of self- regulated learning strategsesh that how motivated a student
is, determine, their planning, goal setting, rebieay, elaborating knowledge, help
seeking, time planning, environment setting andalfyntheir self-regulation of
emotions related to learning. And all of these dbate to academic achievement. It
supports the finding from present study that SRaS8ig@lly mediate the relationship

between intelligence and academic achievement

So, if students have optimal mental abilities/ingehce, but they have
appropriate initiation, goal orientation, adequdével of academic efficacy/
expectations, the greater efforts made and more $ipend by individual to achieve
learning goals, i.e. they engage in metacognitigegnitive, emotional and
behavioural strategy use then there can be betteleanic performance outcome. As
all these regulations can influence academic aelmewnt. Thus, SRLS become an
essential determining factor for high achievemé&ihen students have adequate
intellectual ability and if they have knowledge ab@ognitive and metacognitive
strategies for learning but low on motivation redidn students will have low
confidence to use other strategies as well and wihein goals are not directed or
oriented and is without value, they can’'t orgartiseir learning processes. Thus,

resulting in low academic performance and achieverf@egre, 2014).
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To sum up

If an individual is Self-regulated it means he/stas the ability to monitor
and maintain emotions, thoughts, and behaviournwayps that are acceptable and
produce positive results. Self-regulation has irtgrdrrole in whole areas of human
life. A self-regulation study has its importance ali branches of psychology.
Education and academic literacy are part of evérgogiety. Academic learning is
task were students have to overcome many challenges self-regulation in
learning task is a strategy that every studenttbakearn. There is a belief that
intelligence is the determinant of academic achiexa. But it is seen that every
intelligent student not always achieve academid.gb@ere can be many reasons,
but here, present results propose that the reasonbe difference in level of self-

regulated learning.

During high school education, students usuallygeetls and face different
challenges to successfully complete senior secgnebeamination. To achieve the
desired academic goal, it is necessary that stadaost have adequate intellectual
abilities but it is not enough. Intellectual abdg determine student’'s motivation
regulation strategies. Motivation regulation stgae concept try to explain the goal
directed initiation, maintenance, and persistenc@aoademic learning behaviour.
This includes strategies used to give academic &stalue, how the goals are
oriented, and self-efficacy beliefs. It is suggddtam the model that metacognition
strategy like planning, organising and monitoringd acognitive strategies like
rehearsal, study tactics will mainly depend on luapable they think they are (Self

efficacy), value given for the task and their otation. Behaviour regulation
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changes (seeking help, selecting quiet place fading, setting time table) bring out
cognitive regulation strategies and metacogniteagring strategies like awareness
about learning processes. If both strategies afectefe it brings out emotion

regulation, thus reducing negative emotions. Fynadvery regulation process

contributes to academic achievement.

Section 6 : General Observation

In this section the discussion surrounds arounddstalisation issues in 1Q
test- MISIC (Malin Intelligence Scale for Indian hen), and issues encountered
in development of SRLS inventory. There is alsatiampt to briefly discuss draw
backs in considering scores of examinations asasune of academic achievement.
The arguments presented here is not intended tp wkefulness of IQ tests or deny
the use of SRLS inventory for further research is&idThis discussion doesn’t
blindly deny present examination pattern too. linslerstandable that clinicians and
researchers, students and teachers are using adeanit information obtained on

these tests, but the question is how standardmes tobservations are?

1. MISIC

Present status of MISC as an 1Q test

First, an attempt was made to find out whether IRIs accepted as an 1Q

test in Kerala.

The evidence was obtained from different sources:
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* Right of person with disability (RPWD) assessmeuidgline recommend
MISIC as an IQ test for disability certification. .Gazette - pg. 94
(Department of Empowerment of Persons with Disaédj 2018).

* Post-graduation syllabus of 3 (Kannur, Calicut, &y universities of
Kerala- include MISC as one of the psychologiesttin Experimental
Psychology Paper.

* M.Phil. clinical psychology students are trained\isIC

* A survey was conducted by researcher through omdlagorm among 32
practising clinical psychologist asking which IGst® they commonly used
for assessment?

o It was found that 20 (62.5%) of them uses MISI®as of the tests
for IQ assessment.

Try out

An actual try out using 64 samples were carrietd ©his step was carried
out to observe how each item function in normalytaton of age 13 years and 1
month to 15 years and 11 months, who were atten#iaggala broad English
Medium Schools. Samples were selected through coene and snow ball
sampling. Criteria and ethics for data collectiogrevfollowed. Parental consent was
obtained. As all items were administered withogtdntinue rule and some try outs
deviating from standardised test was administefed €.9. In MISIC, they were
asked to orally obtain correct answer for arithmetiems, even if they failed or

succeeded, they were asked to do calculations tyngvrdown to know if they
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could find solution), it took around two hours iy to complete the test for each

sample. The observations are discussed in brief.

Norm

It is evident that it is not fair to a person whe dhained for years, is
suddenly brought up to starting line of a race asked to compete. Similarly, it is
thought that it is unfair to assess intelligencelafdren from Kerala with a test that
has been validated years back for students of tecplar residential school (MISIC

norms were formed from students of Hills residdrgchool).

Present children of Kerala would be exposed tocational and living
condition at home and at school vary different tiq@ars before. Children in 1960 of
India might be unfamiliar with testing procedurew anaterials, which is in sharp
contrast with the relatively high level of test em@ss of present Kerala children,
who are living in a high-tech era. For example, kiry with figures and puzzles
may be a novel experience for 1960’s children, whsrmany present children are
exposed to these tasks from a preschool level dslengames and online 1Q tests
became popularised. There are special android tappgorove memory power, eye
hand coordination, reasoning ability, visuo-spadiaility and so on which are freely
available in online platform. Malda (2008) reportdtat “Making puzzles or
comparable tasks can positively contribute to ong&ial processing ability.”
Demetriou et al. (2005) in their study on Chinegsé &reek children found that
Chinese children out performed Greek children akdainvolving visuo-spatial
processing and the author’'s reasoned that it waslyndue to the massive visuo-

spatial practice received in learning to write @&se.
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It is also important to keep in mind that main goélrevising intelligence
test is for updating norms, MISC was standardisetthé year 1969. No updating of
norms been reported elsewhere. So, it is conclubdatd MISIC have inadequate
norm. Also, cross cultural suitability of these tsegannot be assumed mainly
because of the cultural and educational differesicpast and present generation.

This suitability is questionable and infrequentiydsed.

Difference in factor structure of MISIC

In order to check sample size adequacy for perfogniactor analysis first
Kaiser-Meyer-Olkin Measure of sampling adequacy v@sd, it indicates the
proportion of variance in data that may be causednderlying factors. KMO value
above 0.05 indicate usefulness of factor analygstlett’'s test of sphericity tests
whether the correlation matrix of present samplears identity matrix and if
variables are unrelated, then not suitable forofaahalysis. So, a significance value
less than 0.05 indicate data is suitable for faat@lysis. For present sample KMOP
value is 0.687 and Bartlett’s significance value@01, it is concluded that data is

suitable for factor analysis.

Table 19

KMO and Bartlett’s Test for MISIC

KMO value 0.687
Bartlett's Test of Chi-square value 164.043
Sphericity P value <0.001**

Note: ** Denotes significant at 1% level.
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Table 20

Factor Loading, Eigen value and Percentage of Eotiom using Principle
Component Method based on IQ on 11 subtests of MSIC

Factor subtests thz)zcéticr)lrg Eigen Value% of Variance Cumulative %

Information 0.812

| Comprehension  0.853 2.581 23.461 23.461
Similarities 0.822
Digit Span 0.677

Il 1.696 15.414 38.875
Block Design 0.803
Arithmetic 0.647

[l Vocabulary 0.576 1.437 13.061 51.936
Coding 0.778
Picture completio 0.706

IV Object assembly 0.686 1.364 12.400 64.336

Maze 0.488

Principal Component Analysis of 11 subtests reduite 4 factors with
subtest Information, Comprehension and similariiedactor 1, Digit Span subtest
and Block Design subtest as factor 2, Arithmetibtest, Vocabulary subtest and
coding subtest as Factor 3 and Picture completitatest, Object assembly subtest
and Maze subtest as Factor 4. Several studiesrivadtigated factor structure of
WISC series and found varied level of factors. WAShave undergone factor

analysis in different samples and earned 3 factdferbal comprehension,
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Perceptual organisation, and Freedom from dish#ityi In WISC Ill a four-factor
structure was supported when a subtest symbollseas introduced. The details
are in WISC-IV technical manual. A 5-factor obtainédor WISC IV when
administered to children of neuropsychology clifdodin et al., 2009). Even though
a stability for 3 factors hold for WISC Il and 4dtor model for WISC-IV was
found, across the literature instability in facstructure was found which supported

3 factor, 4 factor or 5 factor model based on papoh and subtest included.

It is assumed that for present sample four fastarcture of MISC would

have been more suitable than two factor structtmpgsed by Malin

Inconsistencies in Arithmetic subtest

Conceptual diversity and debates regarding arititmsibtest continue in
literature. During assessment sample asked to gak solution to a problem,
participants were also asked to write down the leraband find the solution.
Number of students who passed the test, is givarbiar chart 1. Majority of sample
could answer orally till item number 10 (72%) ahd tnconsistencies was observed
in higher order items. Based on above observatiavas assumed that arithmetic
subtest is ability to manipulate numbers in mind &nd solution, which is really a
measure of arithmetic working memory than measutimgyquantitative reasoning
ability or arithmetic ability. In factor analysid present sample arithmetic ability
was grouped up with vocabulary (measure long termmory and concept
knowledge) and coding (also measure working menamy short- term memory

capacity, attention, processing speed).
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Figure 17.Bar chart of number of samples who passed orahaitten arithmetic

test from item number 11-16.

Differential item functioning

A major limitation of item bias statistics or ind& is that measures of
relative difficulty do not provide proof of unfaiess. Only if an item is relatively
more difficult for one group (statistically biasealldif the source of this difficulty
is irrelevant to the test construct then an itensagl to be unfair. Holland and
Thayer (1988) introduced the terdifferential item functioningto convey this
concept more clearly. The study of items that fiomctlifferently for two groups has
a long history. Originally called “item bias” resel, modern approaches focus on
the fact that different groups of examinees maytrelfferently to the same test
guestion. These differences are worth exploringesitney may shed light both on

the test question and on the experiences and baokdg of the different groups of
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examinees. It said to occur when examinees fromommore groups have different
rate of success on an item. It can occur due toymaasons and one of the main
reasons is, item difficulty parameter is differémt different groups. It was assumed
that items in subtests were arranged in the ordemareasing difficulty and
percentage of students passing each item decreasdsficulty increases. In all
Wechsler scales items within each of the subtestam@anged in increasing order of

difficulty, from simple to complex (Camili,2006).

Information subtest
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Figure 18.Bar chart of Percentage sample who passed eachirtenformation

subtest

Note: X axis- Serial order of items. Y axis totatqentage of sample who correctly

responded for each item in a sample size of 64
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Vocabulary subtest
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Figure 19.Bar chart ofPercentage sample who passed each item in vocabular
subtest

In present study pass progression of each itemnfarrhation subtest,
Vocabulary subtest is depicted in respective bartclt was seen that the particular
sample did not follow increasing difficulty rule caisome lower ordered items are
seemed to be more difficult to sample than sombdrigrdered items. For present

sample inconsistency was highly pertained in votzalgsubtest.

Weschler Series of test has been re-normed to awsapefor Flynn effect,
and the processes is continuing till date. Thisissthat norms are up to date and
does not result in inflated or deflated scores,rbptesent current living population.
Standardisation procedure also try to make sul#sstbiased to any categories e.g.
females, underprivileged, minorities and they alpdate materials concurrently to
new tech developments. The verbal, non-verbal dichg of 1Q is buried now,
WISC V have 15 composite scores and 4-5 index sdorethe clinicians to look up
on. Indian testing field have updated the Indiaiti@ts parallelly, but the effect is

not experienced by the layman.
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MISIC was published in the year 1969 and was adafpten WISC edition
after its publication in 1949. After that, therevhdeen 4 revisions- WISC R, WISC
[, WISC IV, WISC V. Misra, et al. (1997) stronghecommend that Cognitive tests
of earlier origin may be inadequate to assess pred@ldren. As cognitive tests
particularly, MISIC is mainly used for diagnostiarposes and certification. It is
important for them to be culturally updated andrappate. As the experience of a
child is bound by his culture and that an intelige test cannot be equally fair to
populations with different upbringings. Consequgnthe existing measures of
assessment techniques need to be up-to-date ahtstsmgied. It is high time that
research community must propose and illustragstematic approach for adapting
cognitive instruments to increase their culturaitahility for the target context

(Malda,2008).
2. SRLS

Theoretical frame work for developing Self-regathtearning strategies that
students may use if"%&nd 18 curriculum was based on Zimmerman (1989) and
Pintrich et al., (1991) theoretical and conceptuatel. But this present framework
didn’'t address a conceptual framework from empirisudies related to self-
regulated learning strategies specific to Keralacatlon system. Problem due to
lack of such studies and lack of incorporating sisgecificity during item
construction can be observed while reflecting amg, that were marked for
deletion due to specific criteria. These are sorhéhe observations researcher

herself made. But surely there can be other exptarsatoo.
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Reflections on item deletion.When the deleted items were cross checked
with draft, it was interesting to find out more abgelf -regulated learning construct

from a cultural perspective.

1. Item number 11 and 12 were about external motimategulation thoughts
(learning to satisfy family and teacher), in liten it was seen that such
thoughts will help one to be self -regulated byiragtis external motivator.
But for present sample the low self- regulators &iach thoughts more often
than high regulators, indicating the constructxdéenal motivation is culture
specific and have to be deeply studied. It can bésthat both items would

be acting as social desirability factor for higbrsss.

2. Item number 23, 25, 29 and 44 does not discrimibatereen high and low
self- regulated learners, it was also interestiognote that all items are
negative items. The items are - Allowing day dreamin class, loosing
marks due to mis-understanding, poor time plannohging exams,
panicking during exams. Means of both group clusteound 1-2.5,
indicating either the item wording should be rette@n or concepts have to

be deeply studied further.

3. Item number 40, 45 and 53 have low correlation wihstruct as a whole.
Procrastinate, high anxiety on eve of exam, lositgrest after failing are
actually negative items and presence of it actualfke students less self-
regulated in learning. But it seems these itemsless related to self-

regulation as a whole. So, these items also derfuaticer understanding.
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4. Item number 47 and 49 also show low item totalelation. These are items
of futurist thinking (after exam how relaxed | wdube) and meditation.
These strategies are anxiety reducers and can amekeelaxed and thereby
help to be more focused. But mean indicate thatestis (both low and high
scorers) are not aware of such methods, they argerforming it. So, it

seems that these items function differently in Keeaucation system.

5. Item number 41, it was an interesting reflect@s this item indicate a study
tactic of, ‘writing summary for difficult lesson ga In literature it was seen
that high self- regulated learners use this styategre often than low self -
regulated learners. But in our sample, low growgdusmore often than high
achievers and it was statistically significantgtue was 5.98). The item also
has negative correlation with whole construct. s sample belong to high
school group, the content in their syllabus woubd Ime that much cognitive
load for students who are high self -regulatedniees and possibly they are
not applying the strategy of ‘summarizing’. Negatisorrelation indicates it
may be acting as a indicator for laziness factorwbho score low on self-

regulated learning strategies.

Factor analysis

Factor analysis is a method for modelling observadables and their
covariance structure in terms of unobserved vaggljle., factors). There are two

types of factor analyses, exploratory and confionat
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Present research chooses EFA than a PCA (princgraponent analysis).
Both methods try to reduce the dimensionality of thata set down to fewer
unobserved variables, but whereas PCA assumesdhmahon variance takes up all
of the total variance, common factor analysis assuthat total variance can be
partitioned into common and unique variance. F@sent research is (if simply
reduce variable list down into a linear combinatafnsmaller components — then
PCA) it is assumed that there is a latent constiuatt defines the interrelationship
among items. Exploratory factor analysis (EFA) ismeethod to explore the
underlying structure of a set of observed varighd@sl is a crucial step in the scale

development process (Introduction to SPSS).

Guide line provided by Cabrera-Nguyen (2010) asggest that it's better
to do common factor analysis as a precursor to @@k a principal components
analysis. After refining the item pool and findingt underlying factor structure,
CFA can be followed using a different sample tofcon EFA — informed priori

factor model.

As from theory it was hypothesised that there wde five dimensions, the
extraction was restricted to 5 factors, using Maximlikely hood estimate. Since, it
was hypothesised that factors were correlated Praotation was choose to arrive

at a simple structure.
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Table 21

Exploratory Factor Analysis of Self-regulated LeamqStrategy

Factor
1 2 3 4 5

ltems

HS35 0.669
REHRG65 0.608
REG21 0.587
REHR64 0.584
PL22 0.568
ER48 0.458
TMA43 0.439
PL18 0.396
HS34 0.393

ORG56 0.618
REHRG68 0.563
ORG41 -0.484
REHRG66 0.451
ORG42 0.406
REG24 0.387
ORG57 0.38
SR33 0.345
PL19 0.337
ELABS8 0.323

TV17 0.623
SE13 0.575
REG26 0.529
SE7 0.521
REHRG67 0.445
ER46 0.443
ER51 0.369
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Factor
ltems
1 2 3 4 5
ELAB60 0.333
TV15 0.313
ER38 0.618
TM36 0.616
ORG55 0.594
ER39 0.515
MON28 0.491
TM37 0.472
ELAB61 0.343
ES32 0.333
GO5 0.609
SE14 0.577
TV6 0.563
TV2 0.516
GO9 0.487
MON20 -0.409
MON27 0.334

Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser Normalization.

a. Rotation converged in 21 iterations.

The final structure yields a good model with fiaetors. But it was difficult
to find a common underlying latent construct behimel items that formed a factor.
The result though convincing actually gave a mdsB@. At this point it can be
decided that items can be rewritten and samplimgb@arecollected. But such steps
were not practically feasible for a doctoral reshawith test construction only a

secondary aim.
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Cabrera-Nguyen (2010) while giving guidelines $oale development and
reporting, have the opinion that guidelines limitedatent variable approach have
little consensus in the literature and some as@@etsiebatable. So, these guidelines

of CFA after EFA are only frameworks.

Scale development and validation using EFA and @F& complex process
involving many choices regarding (a) data screerpngcedures; (b) model fit
statistics; (c) statistical tests for comparing petng models; and (d) the next
appropriate step in the scale development and atadid process. It is difficult to
develop a decision tree that adequately specifiesentire universe of choices.
Authors should use these guidelines as a roadmaghéy should also be familiar
with ongoing developments and debates in the psyeklic literature (Cabrera-

Nguyen,2010).

Kline (2005) recommended a suggestion to the probdEFA v/s CFA. i.e.,
researchers must not overinterpret and do not teifgFA after EFA. EFA is not
based on a priori hypothesis, but there are coatony models in EFA e.g.,
specifying the number of factors to be extracteanil@rly, CFA is not strictly

confirmatory. In many analysis -

Researchers first specify the model and after tbdehis tested the
researcher can review the results and there fonfyndte model if
necessary, to find a new one that may be a bdttier the data .One
of the special aspect of CFA is that if a new madedpecified and
tested, the new results can be statistically coetparith the initial
results to determine which model fits the data.b@éiller & Lovler,

2016)
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These re-specifications must be guided by thedhus, relatively few
applications of CFA are strictly confirmatory. leality, researcher can have a
hypothesised model and then can also have otheelsmémt comparisons. For e.g.,
one factor or two factor or three factor model &éind out which one fits the data

well.

Kline (2005) advice that if a model is retained EfrA then its is not
advisable to conduct CFA as a follow up analysieraEFA. The best method
recommended is to replicate the results of EFAiscbllecting more data and
replicate same method in replication sample. Osbamd Fitzpatrick (2015) report
procedures for evaluating EFA results for sameabdes replicate over independent

samples.

Based on above reviews it is assumed that researctuse either EFA or
CFA, but not necessarily both methods. While, EBRofved by CFA is one of the
most common approaches to scale development aimthtiah. It's better to use
right tool for right job and authors can provide empirically based rationale for

their choice of a particular approach (Kline, 20Cajprera-Nguyen 2010).

3. Academic achievement

Academic achievement is a general term usuallyresgmting the
performance of students in an educational institutin present study and in Kerala
educational system it is defined mainly based ¢ellectual domains. Even though
co -curricular activities are encouraged, fieldrsas music, sports, dance, literature

writing skills for which certain motor and creatiabilities are more important are



Result and Discussion 175

usually excluded. Even though academic achievenienthe most important

predictor of jobs and higher education, it has omlgdest association with life

success or higher life satisfaction (Spinath,201B).present study academic
achievement is the arithmetic mean of all subjeotes that have been received for
half yearly examination. But based on some ideqgldggre are researchers who
qguestion whether teacher’'s evaluation and teachwdrscore actually measure
student’'s performance, how much reliable and vdliel scores are. Despite this
known and assumed distortions (such as positiveegative attitude towards a
student, knowledge on how much effort a student hease involved etc.) of grades
due to teacher’s subjective evaluation, researchf#iesn take scores or GPA as
measure of academic achievement. They reason, doynasg academic marks are
“highly aggregate scores of performances colledtedn different teachers on

different subjects”. In some researcher’s repotiditg of academic scores are
advanced by their stronger association with stahdachievement tests and
correlation usually lies between r = 0.50 to 0.AMhother strong evidence for

validity of grades can be obtained from predictanfuture success in academic
domains (Spinath, 2012). But “there is no genegie@ment on how it is best
evaluated or which aspects are most important—plioed knowledge such as skills
or declarative knowledge such as facts” (Spinafi,2. For present study it was
difficult to administer a standard achievement s as this study was of cross-

sectional nature future prediction could not beaotad.

These observations also call for new avenuess#fareh in the field of test

development - albeit differently.
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Almost one third of an individual’'s life is spent educational institution.
Success in school plays an important role in impgctstudents’ future
opportunities, making some choices more likely almghinating others. Apart from
family, school environment and academic experidrae seminal role in success of
individual. In all educational institutions, the @lb teaching learning process is
directed towards achievement in the academic Bsldvell as in the sphere of co-
curricular activities. The academic achievementeguired to be of greater value
and for the attainment of which the students, teechnd parents strive towards it.
A myriad of factors has been identified as beinigtesl to academic achievement,
the two of most fundamental of which will be inigdnce and self-regulated

learning.

Self-regulated learning is a multidimensional camndt and attempt to
explain reason for students’ academic achievemetiteolack of it. From research
studies a number of variables can be gathered et influence academic
achievement — goal orientation, planning, metadognistrategies, attributions,
making deliberate changes in the environment, ¢covgniehearsal, effort regulation,
help seeking, and so on which have been found tudsein self-regulated learners.
These variables are grouped into different dimerssguch as motivation regulation
strategies, cognitive regulation strategies, behaviegulation strategies, emotion
regulation strategies, and metacognitive regulatsbrategies. A self-regulated
learner is always active in making use of theseedsions by applying different
strategies for learning. Zimmerman (2000) definast “self-generated thoughts,

feelings, and actions that are planned and cybtliGdapted to the attainment of
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personal goals”. For a self-regulated learner tipessonal goals would be related to
school success and academic success and taslksl relat. The most widely cited
and accepted definition of Zimmerman (1986;1988)“self-regulated learning is
the ability to be meta-cognitively, motivationallyand behaviourally active
participants in the learning process”. Meta-cogrlif, self-regulated learners plan,
organize, self-instruct, self-monitor, and selfle#e at different stages as they
learn. Motivationally, they perceive themselvescampetent, self-efficacious, and
autonomous. Behaviourally, they select, structang, create their environments for

optimal learning.

Several different theoretical models explain sefulated learning from
different perspective and give emphasise to differ@mension but all have a
common objective to describe how students can becamesponsible learner by
regulating their motivation, meta-cognition, cogmt emotion and behaviour and
there by regulating their learning and performanthus, this construct view
students as responsible learners. For present rcbseself-regulated learning
strategies is operationally defined as “motivatipnaognitive, meta cognitive,
behavioural, and emotional strategies practisedstoylents to become a self-
regulated learner”. This definition is similar tanimerman’s but have included
emotion regulation — a construct not well explobgdZimmerman but emphasised

well by others like Bekaerts (Boekarts & CornoQ2p

Based on the reviews relating to intelligence acablamic achievement, the
empirical support for direct influence of intelligge on academic achievement is

seen as promising but not conclusive. There arestiery some concerns regarding
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influence of other variables, in their relationshguch as personal characteristics
(self-efficacy, motivation, emotion regulation cajtg, etc.), school related
variables, variables related to family structured amlationship among family
members. Among them regulation of personal charatits for academic learning
can together be called as self-regulated learnimthhes become one of the newly
and widely explored construct, especially the miatarole of self-regulated
learning strategies in various relationships. Ses@nt study investigates the
mediating role of self-regulated learning on reaship between intelligence and
academic achievement and the study is entitlesTag ‘Intricate Relationship
Between Intelligence and Academic Achievement: Examing the Role of

Student’s Self-Regulated Learning Strategies”.

Objectives of the research

Part |

1. To examine the relation between intelligence, s&dulated learning
strategies, and academic achievement.

2. To examine the relationship between sub variabtastelligence, academic
achievement, and dimensions of self-regulated legrstrategies.

3. To analyse the role of socio-demographic variables

4. To find out the mediating effect of self-regulatézhrning strategies on
relationship between intelligence and academiceagiment.

5. To examine pathways of dimensions of self-reguldézaning strategies on

academic achievement.
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6. To examine pathways of intelligence through dimensiof self-regulated

learning strategies on academic achievement.

. To study the mediating role of dimensions of setjulated learning

strategies on academic achievement and intelligence

Objective of Observation

1. To critically analyse tools used for presentgt

Hypotheses of the Study

The hypotheses formulated for present research dbase objectives

described.

Descriptive analysis

1. The sample data are not significantly differtii@in a normal population.

Inferential analysis

2. There will be significant relation among maimighles under study.

2.1) There is a significant relationship betweeelligence and academic
achievement.

2.2) There is significant relationship between waérintelligence and
academic achievement.

2.3) There is significant relationship between perfance intelligence

and academic achievement.
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2.4) There is a significant relationship betweeadsenic achievement and
self-regulated learning strategies.

2.5) There is a significant relationship betweetelligence and self-

regulated learning strategies.

2.6) There is significant relationship between @tihtelligence and self-

regulated learning strategies.

2.7) There is significant relationship between perfance intelligence

and self-regulated learning strategies.

There will be significant relation between acade achievement and

dimensions of self-regulated learning strategies

3.1) There is a significant relationship betweeadamic achievement and
motivation regulation

3.2) There is a significant relationship betweeadammic achievement and
meta-cognition regulation

3.3) There is a significant relationship betweeadammic achievement and
cognition regulation

3.4) There is a significant relationship betweeadamic achievement and
behaviour regulation

3.5) There is a significant relationship betweeadamic achievement and

emotion regulation.

There will be significant relation between ihtgnce and dimensions of

self-regulated learning strategies
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4.1) There is a significant relationship betweentelligence and

motivation regulation

4.2) There is a significant relationship betweetelligence and meta-
cognition regulation

4.3) There is a significant relationship betweeelliyence and cognition
regulation.

4.4) There is a significant relationship betweeelligence and behaviour
regulation.

4.5) There is a significant relationship betweetelliygence and emotion

regulation.

There will be significant relation between véiingelligence and dimensions

of self-regulated learning strategies

5.1) There is a significant relationship betweembak intelligence and
motivation regulation.

5,2) There is a significant relationship betweembak intelligence and
meta-cognition regulation.

5.3) There is a significant relationship betweembak intelligence and
cognition regulation.

5.4) There is a significant relationship betweembak intelligence and
behaviour regulation.

5.5) There is a significant relationship betweembak intelligence and

emotion regulation.
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There will be significant relation between pemfiance intelligence and

dimensions of self-regulation.

6.1) There is a significant relationship betweerfggenance intelligence
and motivation regulation.

6.2) There is a significant relationship betweerfggenance intelligence
and meta-cognition regulation.

6.3) There is a significant relationship betweerfggenance intelligence
and cognition regulation.

6.4) There is a significant relationship betweerfggenance intelligence
and behaviour regulation.

6.5) There is a significant relationship betweerfggenance intelligence

and emotion regulation.

There will be significant inter correlation be®n overall self-regulated

learning strategies and dimensions of self-regdlbarning strategies

7.1) There is a significant relationship betweererall self-regulated
learning strategies and motivation regulation

7.2) There is a significant relationship betweererall self-regulated
learning strategies and meta-cognition regulation

7.3) There is a significant relationship betweererall self-regulated
learning strategies and cognition regulation

7.4) There is a significant relationship betweererall self-regulated

learning strategies and behaviour regulation
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7.5) There is a significant relationship betweererall self-regulated

learning strategies and emotion regulation.

8. There will be significant interaction betweemeth levels of self-regulated

learning strategies and sex on academic achievement

9. There will be significant interaction betweemeth levels of self-regulated

learning strategies and class of studying on acadachievement.

Mediator analysis

10. Self-regulated learning strategies shall mediiie relationship between

intelligence and academic achievement.

Path model for academic achievement, following hypgbeses was proposed.

11. Dimensions of self-regulated learning strategudl have direct effect upon

academic achievement.

12.  The effect of intelligence on academic achiexemwill be mediated by

dimensions Self-regulated learning strategies.

Method

Researcher made use of correlational design froamtgative perspective.
Different analysis techniques were used for anslydi results. Also, a critical
analysis was conducted on tools used for dataatmle namely MISIC, SRLS and

Exam Score.



Summary and Conclusion 184

Participants

The population of this study consists of high sdistodents of Kerala state
who follows Kerala board English medium educati®amples consisted of 133

high school students of Kerala between the agegmgrirom 13-15 years.
Measures used

*  MISIC — Malin’s Intelligence Scale For Indian Clrioh
* SRLS-Self Regulated Learning Strategies
* Academic Score Sheet

*  Socio Demographic Data Sheet
Procedure

After getting the permission from head masters dfeieknt schools, a
detailed description about the study was explaindtie whole class. Students were
informed that study was not part of academic sydaland participation was
voluntary and confidentially was asserted. A liststudents willing to participate
was created. From that list through lottery metbtadlents were selected. Students
were given IQ tests; self-regulated learning stnatenventory and personal data
were collected using socio demographic data shHéwet. administration was done
individually in the room provided by the schoolefdrmed consent was obtained

from parents. Academic score collected from schecbrds.
Statistical analysis

Appropriate statistical techniques are used acogrth the objectives of the

study, such as descriptive statistics, correlateod analysis of variance, and
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mediator analysis using processes macro. Finadlih pnalysis was carried out for
different model in Amos V.22. Input models wereesttd based on model fit and
finally a model confirmed for partial mediation dfmensions of self- regulated

learning was selected.

Tenability of the hypotheses

Based on objectives of research different hypothesere formulated and

tested.

In order to study the effect of intelligence, itgbsvariables, self-regulated
learning strategies and its dimensions on acadecthicevement of the high school
students of Kerala, following hypotheses and tHelsgpotheses are formulated and

tested.

The first hypothesis states: there will be normaly on the nature of
distribution of the variables, intelligence, self-egulated learning strategies and

academic achievement.

The values from the measures of the central tenydenean, median, mode,
skewness and kurtosis for the variables were fdonde not much deviated from
normality and met the conditions of normal disttibn. Thus, the hypothesis is

established.

The second hypothesis proposes: there will be sificant relationship
between the main variables, intelligence, self-re¢pated learning strategies and

academic achievement

Correlation analysis is carried out to test thedtlgpsis and the hypothesis
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was classified in to seven sub hypotheses.

a. There is a significant relationship between inteljence and academic
achievement.
b. There is significant relationship between verbal itelligence and

academic achievement.

c. There is significant relationship between performage intelligence

and academic achievement.

All variables of intelligence were positively cdaged with academic
achievement but significant relationship was ol#dinfor intelligence and
performance intelligence. Thus, two (a, ¢) hypawhes established. But the
hypothesis there is significant relationship betweerbal intelligence and academic
achievement wasn’t established. So, the hypotlesestated as, there is no

significant relationship between verbal intelligeramnd academic achievement.

d. There is a significant relationship between ackemic achievement

and self-regulated learning strategies.

A significant correlation was obtained for self-uéged learning strategies

and academic achievement. Hence hypothesis istaccep

e. There is a significant relationship between iefligence and self-

regulated learning strategies.

f. There is significant relationship between verbkintelligence and self-

regulated learning strategies.
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g. There is significant relationship between perfianance intelligence

and self-regulated learning strategies.

Intelligence and performance intelligence had ificant relationship with
self-regulated learning strategies. So, only theotiyesis (e and g) is accepted and
other hypothesis that verbal intelligence have iB@ant relationship with self-
regulated learning strategies is not acceptedthif@diypothesis is restated as there is
no significant relationship between verbal intedhge and self-regulated learning

strategies.

The third hypothesis proposes: there will be signi€ant correlation
between academic achievement and dimensions of sefulated learning

strategies

All five dimensions of self-regulated learning $égies are significantly

correlated with academic achievement. So, hypothesee established.

The fourth hypothesis states: there will be signiGant correlation

between intelligence and dimensions of self-requkd learning strategies.

Intelligence and Performance intelligence is sigaiitly correlated with
motivation regulation and cognitive regulation metagnitive dimensions. Verbal
intelligence not significantly related to any dins@ns. So, the hypothesis was

proven to an extend only.

The fifth hypothesis states: there will be signifiant inter correlation
between overall self-regulated learning strategiesand dimensions of self-

regulated learning strategies.

All dimensions of self-regulated learning stratsgidave significant
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relationship with each other and also with ovesealf-regulated learning strategies.

So, hypothesis is established.

The sixth hypothesis states that there will be smficant interaction
between three groups of self-regulated learning sttegies and sex, class of

studying on academic achievement.

The interaction effect of sex and class with dédfe levels of self-regulated
learning strategies were also found out. But nmii@ant interaction effect was
found. So, hypothesis restated as There will besignificant interaction between
three levels of self-regulated learning strategied sex on academic achievement
and There will be no significant interaction betwdéaree levels of self-regulated

learning strategies and class of studying on acadachievement.

To examine the mediator effect of self- reguldesdning strategies between

intelligence and academic achievement; the follgwigpothesis are tested.

Self-regulated learning strategies shall mediate threlationship between

intelligence and academic achievement.

Mediation analysis using processes macro was cteduo analyse the
mediation effect of self-regulated learning stragegin the relationship between
independent variable- intelligence and dependeriabie -academic achievement.

So, the following hypothesis is tested.

A) Self-regulated learning strategies can mediatehe relationship of

intelligence and academic achievement

Mediator analysis using processes macro make ubedaistrap analysis in
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order to test if the variable act as mediator. R09bias — corrected confidence
interval based on 5000 bootstrap samples indicdted the indirect effect
(ab=1.3706) was entirely above 0, (0.1846 to 2.44U8reover, intelligence predict
academic achievement even after taking into accmdtect effect through SRLS
(c’=1.3666, p=0.015). Hence, hypothesis self-retgalalearning strategies shall
mediate the relationship between intelligence aratlamic achievement is accepted

and there is partial mediation.

In order to test whether different dimensions olf seegulated learning
strategies mediate relationship between intelligeand academic achievement a

path model was developed step by step.

B) Path model for academic achievement

Motivation regulation, Cognitive regulation, Behawi regulation and
Emotion regulation dimensions of self-regulatedrieay strategies have direct
effect upon academic achievement and Metacognitegulation have indirect
effect. Motivation regulation has direct relatioqshto all other dimensions.
The effect of intelligence on academic achievemisntpartially mediated by

dimensions of self-regulated learning strategies.

Major Findings of Research

1) Self-regulated learning strategies and academiewaeiment are strongly

related to one another

2) As motivation regulation is effectively functioning a high school student

then chances that academic achievement will befoigbuch individuals.
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Other dimensions of Self-regulated learning stiageguch as meta cognitive
regulation, cognitive regulation, behaviour reglatand emotion regulation

also contribute positively for academic achievement

Intelligence has got very weak positive relationhmacademic achievement

in current sample of high school students.

For present sample of high school students, pedoo® IQ which measures
abstract and logic intelligence is more relate@¢hievement in school than

verbal intelligence which measures vocabulary actufl knowledge.

The relationship between self-regulated learnimgtatiies and intelligence
was also found to be very weak, indicating selistated learning strategies

are more trainable for high school student withrage level of intelligence.

There is difference in academic achievement of Bigfool student based on
in which group they belong to i.e., low, moderatehigh self-regulated

learner.
For present sample males had high academic achentdhan females.

For, present sample, in which clasg @ 10" high school students are

studying, doesn't influence their academic achiesem

Self-regulated learning strategies found to havemeadiating role in

relationship between intelligence and academiceagiment.

Model 1, Motivation regulation have direct path @l dimensions,

motivation regulation has direct path to acadencitievement and indirect
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path to academic achievement through behaviour laggn, emotion

regulation and cognitive regulation.

Mediation Model, 1Q have direct path way to acadethievement, and
indirect path way through dimensions of self-retpdalearning strategies.

Thus, dimensions of Self-regulated learning stiategct as partial mediator.

Findings from General Observation

While administering MISIC to participants a commuaatttern of issues and

difficulties were noted, which was later develogatb a research question- “is

MISIC accountable as an IQ test for present pofmuiatf Kerala?” For finding the

standardisation issues in MISIC, it was administet@ 64 high school students.

Major findings were:

MISIC forms part of the syllabus of post graduand MPhil courses, is

administered by clinicians and used for disabiytification.

Norms are inadequate, especially in terms pégion sensitivity

A four-factor structure was obtained for facoalysis of MISIC subtests.

Inconsistencies in arithmetic subtest.

Differential item functioning identified for farmation subtest, vocabulary

subtest.

EFA and CFA of Self-regulated learning stratégyentory gave different
suggestions on factor structure of the test. Seuggests that researchers

must be cautious in using right tool for right j@tiso, now it is reported that
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division between EFA and CFA is fading out. Neweashers are being

carried out based on ‘EFA within a CFA framework’.

7. Academic achievement, despite the short confiagit measure only factual

knowledge, is globally and widely indicated througkam scores.

Implications of research

The present research was designed to understantinandut the relations
between intelligence and self-regulated learningtagjies in predicting academic
achievement. A large number of literatures havelistlthe relationship between
intelligence with academic achievement and seltHeatgd learning strategies with
academic achievement separately. But present cdseaamined the mechanism by
which dimensions of self-regulated learning stregegs related to intelligence and
academic achievement. This is the first study #tempt to analyse the effects of
these three variables in an integrated systemeRressearch has tried to integrate
the different models of self-regulated learningaircoherent framework and also
developed tool for assessment. This study idedtifigferent dimensions of self-
regulated learning as one way in which intelligencdluence academic

achievement.

Lack of self-regulated learning strategies can rdoute to students’
underachievement. Teachers can help student tologeveet of productive
behaviours that affect students’ learning, thusgessfully increasing students’ self-
regulation and enhancing academic achievement.eBtsidvho are self-regulated
learners is excepted to be successful in acadeafeidbécause they will have a

control over their learning processes by directaimg regulating their actions. It is
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hoped that present research would emphasise tlek toepromote self-regulated
learning among students, the need for traininghtedas; so that they could efficiently
direct students to use appropriate self-regulagedning strategies and executing
various interventions to enhance the use of seglilegion strategies to reverse

underachievement in students.

Observation part of present research also encosirggefessionals to
guestion the credibility of 1Q tests they reguladge. It also emphasises how an
intelligent test should be developed and inspinetelligent administration of
Intelligence Test'. It also observes the issudgsh construction and standardisation,
especially the issue of statistics vs theoretigdgment in psychological construct.
Emphasis of academic and education community onescobtained as a goal of

academic achievement is also questioned.

Suggestions and Limitations of Research

Present research has focused on self-regulatedirigaas an aptitude
measure — as a self-reported theoretical construcind measured through a
guantitative questionnaire method — students regiwategies that they intend or
remembered to apply in their learning or report hiny learn or regulate their
learning. Since, only few explorations have beemeda Kerala system of education
about self-regulated learning it would be more infative to use a qualitative
method and learn about self-regulated learning‘peoaess’ in future researches. In
a process’s definition of self-regulated learnihg group of actions that the students

deploy in a current task is measured. In a qualéapproach, usually by interview
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the students can freely talk about the stratedieg tisually apply. Thus, more can

be understood about self-regulated learning frarareent educational perspective.

There are also other literature studies (Wirth &utioer, 2008) which
emphasise that it is not frequency of strategylead to academic achievement but
the quality of implemented strategy lead to bemgfidearning. Thus, the
competency of self-regulated leaner to appropgiategulate learning processes can
be explained through three approaches, a) procegggeach- were emphasis is to
temporal and cyclic phase of self-regulated leaynim) strategy approach- were
emphasis is on motivational, cognitive, metacogaitiand resource-oriented
strategies applied for learning, c) knowledge apphe were emphasis is on
procedural, declarative knowledge. In this resedinehfocus is on second approach
strategy approach. Here, SRL is conceptualisednagaisured using questionnaire
applying the concept that the more self-regulabedearner is the more strategy use
and can lead to increased academic achievement. tiBare is also other
conceptualisation that, fit between strategy apphed specific learning situation
and task is crucial for being a good self-reguldezaner. More research has to be

conducted in that area and through other approaches

Emotion regulation addressed in this research mdoduses on negative
emotion especially on boredom and test anxiety ealdorhe concept has to be
developed more by incorporating interest and eng@ymcuriosity, shame, pride,
confusion, student response to teacher emotions shadents experience in
classroom setting and how regulation of these emotontribute to student

academic achievement.



Summary and Conclusion 195

The current research is considered as an initi@mgdt to explore self-
regulated learning in Kerala syllabus English mediigh school students. Future
studies can incorporate different methods and pets@s to study self-regulated
learning and can also include other factors whicly nmfluence self-regulated
learning, so that a coherent view of mechanism lmarunderstood. More factors
which may influence academic achievement can atsimdduded to know how self-
regulated learning interact with them. Also, londihal studies are recommended.
A similar study can be conducted in other groupstfdents from pre-school to
college education to understand the way in whi¢hregulated learning operates in
each age group and class level. As present stuay dample from a limited

population the results can be only hypotheticatigt Amitedly generalised.

For path analysis a minimum — moderate numberawofpdes were included.
It is recommended that the interconnecting pathestgblished in this sample must

be re estimated and established in a larger sample.

This research also observes the urgent need anartenpe for developing
an 1Q test for Malayalam speaking individuals ane more computerised it is the
more efficient and practically applicable it woubg. Practical limitation of test
standardisation and measuring some factual knowledga measure of academic

success is also emphasised.
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APPENDIX A

INFORMED CONSENT FORM

Before your ward take part in this study it is ongant for you to understand
why the research is being done and what it wilbime. Please take time to read the
information below. The researcher can be contattgali have any doubts.

This is a study to understand what are the sglifeged learning strategies
your ward uses for learning academic tasks and wdiatit plays in relationship
between intelligence and academic achievementthadipurpose, an IQ test will be
administered which can take 1-2 hours, to fill ufpan of self-regulated learning
and providing some personal details. Some of tleelemic details especially the
scores of next half yearly exam would be colledretn respective class teacher.
Taking part in this study is not compulsory and wit affect any of the academic
works. If your ward feels uneasy, he / she candvétv at any time. Efforts will be

taken for maintaining the confidentially of respess&nd identity of the participant.

e (father/ mother/ guargiaf
................................................................. confirm that | have read andenstood
the research and what information will be collectasthderstand that participation is

voluntary and | declare the willingness to allow wagrd to participate.

Signature
Name of parent
Name of ward

Date



PERSONAL DATA SHEET

Name of the student

Name of school

Age

D.O.B

Sex

Order of birth

Class currently attending

Fathers name

Fathers Profession

Mothers name

Mothers profession

Place of residence

Contact number

APPENDIX B

Division:

Appendice



Appendice

APPENDIX C

SELF REGULATED LEARNING STRATEGY (SRLS)
PILOT TEST

DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF CALICUT

Prof (Dr.) C. Jayan Mrs. Shamla V.M
Professor (Rtd) Research Scholar
Department of Psychology Department of Psyalo
University of Calicut University of Calicut

Name of Student:

Name of School :

Instructions:

Below are some statements related to your acadesaining. Please
read each statement carefully and rate how frequgot feel or act in the
way described. Select your answer from the givatesand put a tick mark
in the respective column provided. Below you cam & example. There are

no right or wrong answer. Please answer each gueas honestly as you

can.
4
Sample Item 18|58 &
2l |E|§ |2
n o) <
%
1.| 1 am good at my school works. v
(@) ‘ Maths. .. v
(b)‘ CIHindi e v




Appendice

£ é ¥
Sl Statement 18 |2 |8 |®
No. ) S = = 2
< () o O <
N
1. | try to relate lessons in one subject| to 1 1 1 1
other subject whenever possible.
(€ ) T
(o) I
2. | try to relate new lessons to what | have, 2 2 2 2
already learned and know.
(€ )
(o) I
3. | review class notes/textbooks after class. 3 33 3 3
(€ ) T
() 1 IR
4. | compare my answers/class notes withy 4 4 4 4
other's notes.
(€ ) T
(o) IR
5. | teach lessons to my friends. 5 5
(€ )
() 1N I
6. When | study | practice saying lessong 6 6 6 6
parts/questions and answers to myself.
(€ ) T
() 15 I
7. When | study | go through lessons and
class notes and tries to find most importan? 7 7 7 7
ideas.
(€ )
() 1N I
8. | memorize keywords to remind someg 8 8 8 8

important lessons parts.

(€ ) I

)
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Sl.
No.

Statement

Never

Seldom

Sometimes

Often

Always

| underline or highlight important points
lessons.

in

(€ ) I

(€ ) I

10.

| usually read text books.

10

10

(€ ) I

) | oo

11.

I am confident that | can score ggQ
marks/grades.

o4,

11

11

11

11

(€ ) I T

) | oo

12.

| am interested in studying.

12

12

12

(€ ) I T

) | oo

13.

| want to get highest grade/mark in
class so | learn.

hg3

13

13

13

13

(€ ) I

) | oo

14.

| believe | can understand most diffic
lesson parts

ult,

14

14

14

14

(€ )

) N

15.

| study hard to get good scores/grades.

15

15

15

(€ ) I

) | oo

16.

| believe learning is important for n
future.

Y16

16

16

16

16

(€ )

) N

17.

I can do well in assignments/projects.

1V

177

117

17

(€ ) I T

0) | oo
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Sl.
No.

Statement

Never

Seldom

Sometimes

Often

Always

18.

| study hard to score higher than sq
particular friends.

Mfg

[EEN

8

[EEN
o

(€ )

(0) | oo

19.

Whichever subject | learn | try
understand it deeply.

[0 19

19

19

19

19

(€ )

) | oo

20.

| learn from mistakes | makes in n
school work.

Y20

20

20

20

20

(€ ) I T

O N

21.

| study hard to satisfy my teachg
concern.

El’il

21

21

21

21

(€ ) I

O N

22.

| study hard to satisfy my family.

N

4

2222

(€ ) I

O N

23.

| can solve a problem if | keep working
it.

23

23

23

23

(€ ) I

O N

24,

| am good at my school works.

24

(€ ) I T

O N

25.

| believe learning will help for m
personal growth.

25

25

25

25

(€ ) I

O N

24
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£ é 0
Sl Statement 18 | |8 |®
No. @) < = = =
< wn o O <
N
26. | What | learn in this class is important for26 261 26| 26| 26
me.
(€ ) T
(D) | oo
27. | believe what | learn in this class will b&7 | 27 | 27| 27| 27
useful for my higher studies.
(€ ) T
(D) | oo
28. Before | study new chapter thoroughly, bg | 2g | 28| 28| 28
often skim pages to see the contents.
(€ ) T
(D) | oo
29. | I try to think and decide on which chapter
| should learn rather than just reading ang9 | 29 | 29| 29| 29
chapter.
(€ )
(o) IR
30. | I often ask questions to myself in ordertaq | 309 | 30| 30| 30
make sure | understand it.
(€ )
(D) | o
31. | When | read if I get confused | usuallys; | 31 | 31| 31| 31
refer to it.
(€ ) T
(D) | oo,
32. | | ask myself questions in order to checks | 30 | 32| 32| 32
whether | understood what | have learned.
(€ )
(D) | oo,
33. | lallow my mind to wander during classjohg | 33 | 33| 33| 33

learning.

(€ ) I

)
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£ é ¥
Sl Statement 18 | |8 |®
No. ) < = E =
< () o O <
N
34. If reading a lesson become difficult| |
change the way | learn (eg:- readin@4 | 34| 34| 34| 34
slowly, writing etc)
(€ ) T
(D) | oo,
35. | loose marks or grads because
misunderstanding. %fS 351 35| 3B 3B
(€ ) T
(D) | oo
36. | slow down reading when lessons becon}% 36| 361 36/ 36
difficult.
(€ )
(o) 1 IR
37. | | often pause myself while reading |in
order to check whether | understand it o87 | 37 | 37| 37| 37
not.
(€ ) T
(D) | o
38. | | usually checks whether | understqo
what teacher took in class. %8 38| 38| 38| 38
(€ )
(o) IR
39. | | perform poorly on exams because
poor time planning. °§9 39 39| 39| 39
(€ )
(o) IR
40. During exams | skip difficult questions
and then return to it after writing easy40 | 40 | 40| 40| 40

guestions.

(€ )

) | oo
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£ é 0
Sl. Statement 18 | |8 |®
No. ) S e ‘5 =
< wn o <
N
41. || have a specific place at home fopq | 41 | 41| 41| 41
learning.
(€ )
(o) I
42. | often seek quite places for studying and
if 1 can't find one | make sure | don't getd2 | 42 | 42| 42| 42
distracted.
(€ ) I
(o) 1 IR
43. | | often record how much time | spend fops | 43 | 43| 43| 43
studying.
(€ )
(o) IR
44. | | ask my teacher to clarity any lessons 4 | 44 | 44| 44| 44
don't understand well.
(€ )
(o) IR
45. | When | can't understand lessons. | se@l§ | 45 | 45| 45| 45
help from another student.
(€ )
(o) IR
46. | | usually get time to review all lessongig | 46 | 46| 46| 46
before final exam.
(€ )
(o) IR
47. | | often set specific time to study andy7 | 47 | 47| a7| a7
carries through with it.
(€ )
(D) | oo,
48. | make sure that | keep up my leamningg | 48 | 48| 48| 48

with class teacher's lectures every week.

(€ ) I

)
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Sl.
No.

Statement

Never

Seldom

Sometimes

Often

Always

49.

Even if some lessons are boring | kg
learning until I finish.

€9

I
©

(€ )

) | oo

50.

| often procrastinates/put off studying.

rx.1
T

5060

50

50

(€ )

) | oo

51.

In order to learn difficult lesson pa
(essay questions and answers) | wr
summary.

s

tesl

51

51

51

51

(€ ) I T

) N

52.

I makes my own questions and try to f
out answers to them.

nd)

52

52

52

52

(€ ) I

) N

53.

| set aside more time to learn diffic
lesson.

J|t53

53

53

53

53

(€ ) I

) | oo

54.

| panic during exams and cant
completely answer all questions.

1054,

54

54

54

54

(€ )

) | oo

55.

Due to anxiety | can't concentrate wh
studying on the eve of exam.

55

55

55

55

(€ )

) | oo

56.

| won't get discouraged if | get low gradeg

and will try hard to score more in exams.

56

56

56

56

(€ )

0) | oo
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57. | In-order to reduce my anxiety duripng
exams, | think hoe relaxed | will be whend7 | 57 | 57| 57| 57
these exams are over.
(€ ) T
(D) | oo
58. | If | feel anxious i_n taking exam, | tellsgg | 53| 58| 58| 58
myself 'you can do it'.
(€ ) T
(o) 1 IR
59. | When exam nears, in order to decreasg) | 59 | 59| 59| 59
exam anxiety | meditate.
(€ )
(o) IR
60. When | get b(_)red during study _time ko | 60! 60! 60! 60
think about the importance of learning.
(€ )
(o) IR
61. | When | go backward in learning activitiess1 | 61 | 61| 61| 61
| remember about my focus.
(€ ) T
(D) | o
62. | When bored | change my study place. 62 |62 (62 |62
(€ )
(o) IR
63. If | fail, I lose interest in learning. 68 6863 | 63| 63
(€ )
(o) IR
64. | Based on lesson parts | make simple
charts, diagrams or tables to help mé4 | 64 | 64| 64| 64

organize my thoughts.

(@)

(b)
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65. | | review notes before next class. 65 p5 |65 |655
(€ )
(o) I
66. | I create my own examples to make lessoRg | 66 | 66| 66| 66
more meaningful.
(€ )
(o) I
67 If I don't understand a sentence, | try to
understand its meaning from surroundin§’ | 67| 67| 67 67
sentence.
(€ ) T
(D) | oo
68. | When | study, | collect more informationgg | s | 68| 68| 68
from other sources (library/internet etc).
(€ )
(D) | o
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APPENDIX D

SELF REGULATED LEARNING STRATEGY (SRLS)
DRAFT

DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF CALICUT

Prof (Dr.) C. Jayan Mrs. Shamla V.M
Professor (Rtd) Research Scholar
Department of Psychology Department of Psyalo
University of Calicut University of Calicut

Name of Student:
Name of School:

Class and Division:

Instructions:

Below are some statements related to your acadeaining. Please
read each statement carefully and rate how frequgot feel or act in the
way described. Select your answer from the givatesand put a tick mark
in the respective column provided. Below you cam & example. There are

no right or wrong answer. Please answer each gumeas honestly as you

can.
O
= £ = 7
) = < P
Sample Item > |3 |8 |8 g
(0] =
z | | 5|0 |<
N
1. | I am good at my school works. v
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1. | I am confident that | can score good ma'ksi 1 1 1 1
grades.
| am interested in studying. 2 2 % P 2
| want to get highest grade/mark in the clas§ 3 3 3 3
so | learn.

4. | | believe | can understand most dlfflcult4 4 4 4 4
lesson parts

5. | I study hard to get good scores/ grades. 5 5 5) 5

6. | | believe learning is important for my future, 6 6 6 6

7. | 1 can do well in assignments/ projects. 7 7 7 77

8. | I st'udy hqrd to score higher than some, 8 8 8 8
particular friends.

9. Whlchever subject | learn | try to understand9 9 9 9 9
it deeply.

10. | I learn from mistakes | makes in my schooiO 10! 10l 10/ 10
work.

11. | I study hard to satisfy my teachers concern. 1 |111 | 11| 11| 11

12. | I study hard to satisfy my family. 12 12 2 1212

13. | I can solve a problem if | keep workingon it. 13 | 13 | 13| 13| 13

14. | 1 am good at my school works. 14 14 14 (14 |14

15. | | believe learning will help for my persoral15 151 15| 15| 15
growth.

16. | What I learn in this class is important forme.16 | 16 | 16| 16| 16

17.| | believe wha’F | learn in this class will e | 171 171 171 17
useful for my higher studies.

18. | Before .I study new chapter thoroughly h8 18| 18| 18| 18
often skim pages to see the contents.

19. | | try to think and decide on which chapter |
should learn rather than just reading an$9 | 19| 19| 19| 19
chapter.

20. | | often ask questions t.o myself in order t‘éo 20| 20! 20l 20
make sure | understand it.
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21. | When | read if | get confused, | usually refe&1 211 21| 21| 21
to it.
22. | | ask myself questions in order to chec
whether | understood what | have learned. 52 22| 22) 22 22
23. | | allow my mind to wander during class |0
leaming. 93 | 23| 23| 23| 23
24. | If reading a lesson become difficult, | change
the way | learn (e.g.: - reading slowly, writing24 | 24 | 24| 24| 24
etc.)
25.| 1 loose marks or grads because
misunderstanding. (HS 251 25) 25 25
26. | | slow down reading when lessons beco
diffioult "6 | 26| 26| 26| 26
27. | | often pause myself while reading in order t
check whether | understand it or not. 21| 21| 21| 21] 27
28. | | usually checks whether | understood Wh% o8| 28| 28| 28
teacher took in class.
29. | | perform poorly on exams because of po
time planning. 29| 29| 29| 29 29
30. | During exams | skip difficult questions an
then return to it after writing easy questions. (130 301 301 301 30
31. | | have a specific place at home for learning. 31 | 31| 31| 31| 31
32. | | often seek quite places for studying and|if |
can't find one | make sure | don't geB2 | 32| 32| 32| 32
distracted.
33. | | often record how much time | spend fOE’,B 33| 33| 33 33
studying.
34. | | ask my teacher to clarity any lessons | doq,"t4 34| 34| 34| 34
understand well.
35. | When | can't understand lessons. | seek h%g 35| 35| 35| 35
from another student.
36. | | usually get time to review all lessons beforg6 36| 36| 36| 36

final exam.
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37. | | often set specific time to study and carrie
through with it. 37| 37| 37| 37| 37
38. | | make sure that | keep up my learning wit
class teacher's lectures every week. 9’8 38| 38 38 38
39. | Even if some lessons are boring, | kee
learning until | finish. 89| 39| 39| 39/ 39
40. | | often procrastinates/put off studying. 40 4040 | 40| 40
41. | In order to learn difficult lesson parts (essa)(1 41| a1l a1l m
guestions and answers) | write summary.
42. | | make my own questions and try to find Juj12 2| a2l 2| 42
answers to them.
43. | | set aside more time to learn difficult lesson 43 | 43 | 43| 43| 43
44. | | panic during exams and cannot completell}/4 a4 | a4l 44| aa
answer all questions.
45. | Due to anxiety | can't concentrate wrilg15 45| 45| 45| 45
studying on the eve of exam.
46. | | won't get discouraged if | get low grade an
will try hard to score more in exams. 26 46| 46| 46) 46
47. | In-order to reduce my anxiety during exams, |
think hoe relaxed | will be when these exam47 | 47 | 47| 47| 47
are over.
48. | If | feel anxious in taking exam, | tell myself48 48 | as!| as| 4s
'you can do it'.
49. | When exam nears, in order to decrease ex
anxiety, | meditate. A | 49| 49| 49| a9
50. | When 1 get bored during study time, | thin
about the importance of learning. kSO 50| 50| 50 50
51. | When | go backward in learning activities l31 51| 51| 51| 51
remember about my focus.
52. | When bored | change my study place. 52 |52 |52 |32
53. | If I fail, I lose interest in learning. 58 5353 | 53| 53
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54. | Based on lesson parts | make simple charts,
diagrams or tables to help me organize my4 | 54 | 54| 54| 54
thoughts.
55. | I review notes before next class. 55 B5 55 |555 |5
56. | | create my own examples to make Iesso%% 56| 56| 56/ 56
more meaningful.
57 | If 1 don't understand a sentence, | try| to
understand its meaning from surrounding7 | 57 | 57| 57| 57
sentence.
58. | When | study, | cpllect more mformatlon58 58| 58| 58| 58
from other sources (library/internet etc.).
59 | I try to relate lessons in one subject to arroth®9 | 59 | 59| 59| 59
subject whenever possible.
60 | | try to relate new lessons to what | havé0 | 60| 60| 60| 60
already learned and know.
61 | | review class notes/textbooks after class. 661 | 61| 61| 61
62 | | compare my answers/class notes with otheB2 | 62 | 62| 62| 62
notes.
63 | | teach lessons to my friends. 63 63 pB3 |63 |63
64 | When | study, | practice saying lesso®4 | 64 | 64| 64| 64
parts/questions and answers to myself.
65 | When | study, | go through lessons and clag® | 65| 65| 65| 65
notes and tries to find most important ideas.
66 | | memorize keywords to remind somé&6 | 66 | 66| 66| 66
important lessons parts.
67 | | underline or highlight important points in67 | 67 | 67| 67| 67
lessons.
68 | | usually read text books. 68 68 68 58 P8
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APPENDIX E

SELF REGULATED LEARNING STRATEGY (SRLS)
DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF CALICUT

Prof (Dr.) C.Jayan Mrs. Shamla V.M
Professor (Rtd) Research Scholar
Department of Psychology Department of Psyalo
University of Calicut University of Calicut

Name of Student:
Name of School:

Class and Division:

Instructions:

Below are some statements related to your acadesaining. Please
read each statement carefully and rate how frequgot feel or act in the
way described. Select your answer from the givatesand put a tick mark in
the respective column provided. Below you can seexample. There are no

right or wrong answer. Please answer each questidtonestly as you can.

Sample Item

Never
Seldom

Sometimes
Often
Always

1. | I am good at my school works. v
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1. || am confident that | can score gopd
marks/grades.
2. | lam interested in studying.
3. | I study hard to get good scores/grades.
4. || can do well in assignments/projects.
5. | Whichever subject | learn | try to
understand it deeply.
6. |1 learn from mistakes | makes in my
school work.
7. |1 can solve a problem if | keep working
on it.
8. | I am good at my school works.
9. |1 believe learning will help for my
personal growth.
10. | What | learn in this class is important for
me.
11. | I try to think and decide on which chapter
| should learn rather than just reading any
chapter.
12. | | often ask questions to myself in order|to
make sure | understand it.
13. | When 1 read if | get confused, | usually
refer to it.
14. | If reading a lesson become difficult,| |
change the way | learn (e.g.: - reading
slowly, writing etc.)
15. |1 slow down reading when lessons

become difficult.
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16. | | often pause myself while reading (in
order to check whether | understand it/ or
not.
17. | | usually checks whether | understood
what teacher took in class.
18. | | often seek quite places for studying and
if I can't find one | make sure | don't get
distracted.
19. | I often record how much time | spend for
studying.
20. | | ask my teacher to clarity any lessons |
don't understand well.
21. | When | can't understand lessons. | seek
help from another student.
22. | | usually get time to review all lessons
before final exam.
23. | | often set specific time to study and
carries through with it.
24. | | make sure that | keep up my learning
with class teacher's lectures every week.
25. | Even if some lessons are boring, | keep
learning until | finish.
26. | | make my own questions and try to find
out answers to them.
27. | 1 won't get discouraged if | get low grade
and will try hard to score more in exams.
28. | If | feel anxious in taking exam, | tell

myself 'you can do it'.
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29. | When | get bored during study time, |
think about the importance of learning.
30. | When | go backward in learning activities
| remember about my focus.
31. | When bored | change my study place.
32. | Based on lesson parts | make simple
charts, diagrams or tables to help me
organize my thoughts.
33. | I review notes before next class.
34. || create my own examples to make
lessons more meaningful.
35. | If 1 don't understand a sentence, | try|to
understand its meaning from surrounding
sentence.
36. | When | study, | collect more informatign
from other sources (library/internet etc.).
37. | | try to relate new lessons to what | have
already learned and know.
38. | I review class notes/textbooks after class.
39. | When | study, | practice saying lesson
parts/questions and answers to myself.
40. | | memorize keywords to remind some
important lessons parts.
41. | | underline or highlight important points
in lessons.
42. | 1 usually read text books.
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ACADEMIC SCORE SHEET

Name of the student

Name of the school

Sex

Class and division

Enrolment number

Appendice

. First Second . ... | Social . . .
Subject Languagd Language English | Hindi Science Physics| Chemistry| Biology | Maths
Max. 50 50 100 | 50| 100 50 50 50| 10
Mark
Mark
Obtained

Total Mark obtained:
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APPENDIX G

ACADEMIC MOTIVATION SCALE (AMS-HS 28)

HIGH SCHOOL VERSION

WHY DO YOU GO TO SCHOOL ?

Using the scale below, indicate to what extent each of the following items presently corresponds to one of
the reasons why you go to school.

Does not
correspond Corresponds Corresponds Corresponds Corresponds
at all a little moderately alot exactly
1 2 3 4 5 6 7

WHY DO YOU GO TO SCHOOL ?

1. Because | need at least a high-school degree in order to

find a high-paying job later on. 1 2 3 4 5 6 7
2. Because | experience pleasure and satisfaction

while learning new things. 1 2 3 4 5 6 7
3. Because | think that a high-school education will help me

better prepare for the career | have chosen. 1 2 3 4 5 6 7
4. Because | really like going to school. 1 2 3 4 5 6 7
5. Honestly, | don't know; | really feel that | am wasting

my time in school. 1 2 3 4 S 6 7
6. For the pleasure | experience while surpassing

myself in my studies. 1 2 3 4 5 6 7
7. To prove to myself that | am capable of completing my

high-school degree. 1 2 3 4 S 6 7
8. In order to obtain a more prestigious job later on. 1 2 3 4 5 6 7

9. For the pleasure | experience when | discover
new things never seen before. 1 2 3 4 5 6 7

10. Because eventually it will enable me to enter the
job market in a field that | like. 1 2 3 4 5 6 7

11. Because for me, school is fun. 1 2 3 4 5 6 7

12. | once had good reasons for going to school;
however, now | wonder whether | should continue. 1 2 3 4 5 6 7

13. For the pleasure that | experience while | am surpassing
myself in one of my personal accomplishments. 1 2 3 4 5 6 7



14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

Because of the fact that when | succeed in school
| feel important.

Because | want to have "the good life" later on.

For the pleasure that | experience in broadening my
knowledge about subjects which appeal to me.

Because this will help me make a better choice
regarding my career orientation.

For the pleasure that | experience when | am taken by
discussions with interesting teachers.

| can't see why | go to school and frankly,
| couldn't care less.

For the satisfaction | feel when | am in the process of
accomplishing difficult academic activities.

To show myself that | am an intelligent person.
In order to have a better salary later on.

Because my studies allow me to continue to learn about
many things that interest me.

Because | believe that my high school education
will improve my competence as a worker.

For the "high" feeling that | experience while reading
about various interesting subjects.

| don't know; | can't understand what | am
doing in school.

Because high school allows me to experience a
personal satisfaction in my quest for excellence
in my studies.

Because | want to show myself that | can succeed
in my studies.

Appendice

5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
5 6
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ANALYSIS OF THEORIES OF INTELLIGENCE:
EMERGING THEMES

! Shamla .V.M, 2Prof.Dr.C.Jayan
'Research Scholar, 2 Executive Director :Community Disability Management and rehabilitation programme,
12 Department of Psychology,
'University of Calicut, Thenjippalam, India

Abstract: Intelligence has profound implications on our life. Even though historical theories have originated in the past they have continued
influence on our contemporary world. Each theorist describes and defines human intelligence in different ways. After hundred and twenty years there
is no concise definition for intelligence. As theoretical and empirical research on intelligence advances, views about nature of intelligence continue
to evolve with them. Even though there is no a single definition, by proper inspection we can see quite similarities between some. And some actually
say same thing in different ways. We are trying to analyse different definitions of intelligence proposed so far in literature. Our aim is to sketch
briefly, what theorises so far proposed, explain on what intelligence is and does, and how. Qualitative thematic analysis of published articles, books

etc. of 14 intelligence theorists were analysed to form 11 emerging themes. Each theme was then discussed in detail.

IndexTerms - Intelligence', Qualitative thematic analysis, Emerging themes.

I. INTRODUCTION

Human is the most intelligent being on earth, maybe in the entire solar system. Everyone agrees on this fact, but no
one agrees on meaning, nature, and measurement of intelligence. Those who start reading about intelligence will
get confused in front of hundreds of theories. More one read about it the more one starts thinking it as
immeasurable and measuring immeasurable is making a chaos. But conceptualizing intelligence as immeasurable
and denying the concept altogether will be the most idiotic choice we make. We have to search a new way to study
intelligence. j

What is intelligence? It turns out that the answer depends on whom you ask, and that the answer differs

* widely across disciplines, time, and places (Sternberg & Kaufman, 2011).Research on intelligence started in

1880's, now its 21* century and still, there is no a standard definition of intelligence. So some started believing
intelligence can be described but cannot be fully defined. Analysing every theory(;déﬁneﬁiifn the history of
‘Intelligence' is an impossible task. Definitions presented here include those which-are frequently referenced and
cited. By opening the black box of intelligence and through thorough analysis we are trying to work out a way
through puzzles of conflicting ideas and theories to enhance knowledge about intelligence.

1.2 AIM

The main research aim was to understand the nature of intelligence. In this study main research questions posed
were

What is intelligence?
What do theorists so far explain about intelligence?
Can we derive a concise view of intelligence?

II. METHOD

The qualitative thematic analysis involved processes of condensing each theorist's definition and the
concept of intelligence into categories or themes based on valid inference and interpretation. Based on some
inclusion criteria certain search terms were defined.14 theorists and their originals works were selected. The
qualitative thematic analysis was done and 9 emerging themes were tabulated. Analysis and interpretation of each
theme are discussed in detail.

III. RESULT AND DISCUSSION

While analyzing a plethora of intelligence theories to find an answer to the question, ‘what is intelligence'-
the first idea struck researcher was about the ambiguity of term itself. Most of the articles on intelligence have at
least one statement regarding ambiguity, (Hunt & Susanne, 2013; Sternberg 1985; Vernon 1979).This was
predicted by Spearman a few centuries ago, “In truth, intelligence has become a mere vocal sound, a word with so
many meanings that finally it has none” (Spearman, 1927). It is not surprising, as Vernon pointed out; ambiguity is
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due to using of intelligence in a different meaning in daily life (Vernon, 1979).

A foundation for the study of human intelligence was laid in late 19" century. Galton suggested the
presence of general ability or natural ability. He limited his focus on to experimental study of perceptual and
sensory functions (Thurston, 1946), how this functions cause individual difference, individual difference in
intellectual power and Eugenics (Burt,1969).The problem of intelligence was then researched by Binet by his
studies on school children. His hypothesis was - student’s mental power determines how they progress in school.
Based on this hypothesis, Binet developed test to identify scholastically backward children. He proposed the term
‘intelligence’- an old scholastic word which was used by Spencer (Burt 1969). As we can’t discuss in detail all
emerging themes in detail we have tried our best to convey what we intended.

3.1 Term for intelligence as whole

It seems mental ability is the most preferred term when we talk about cognitive functions alone and if we
broaden the concept to include all life activities it’s better to use the term intelligence. Spearman (1927) used the
term ‘general intelligence’ and ‘mental ability’ or code letter ‘g’. Thurston (1938), Jensen (1969) argued for use of
the term ‘primary mental abilities’ or ‘mental abilities’. Gardner (1983) sticks to plural term ‘intelligences’. Vernon
and Eysenck followed Hebb (1949) and named it as intelligence A, B, C (Vernon,1979). Wechsler (1944) and
Cattell & Horn (1972) preferred to use ‘capacity’ instead of ‘ability’ and specifically named it as ‘general
intellectual capacity’ and ‘cognitive capacity’ respectively. Others like Piaget, Boring, Guilford, Das wasn’t
interested in this term controversy, so followed Alfred Binet and merely used the term ‘intelligence’. As years
passed research in this area grew, different varieties of tests developed, statistics were improved, empirical studies
increased, in some areas conceptual innovation occurred. But the term ‘intelligence’ prevailed and became
publically popular despite all controversies.

3.2 Intelligence as a construct

Here we define construct as a variable which summarizes theoretical observations of each theorist's notion
of intelligence into definition and structure. Various intelligence theories to be considered define ‘intelligence as a
construct’ -differently. We classify it as 8 classes: stimulus-response, functions, adaptation, potential,
functions/ability, ‘g’, ability. i

3.2.1 Intelligence as stimulus-response connection: s

Thorndike was a ‘learning’ theorist so, viewed intelligence as a stimulus- response .connection — and reject
possibility of unique mental ability. He proposes three kinds of intelligence; Verbal mtelhgence social intelligence,
practical .intelligence(Wechsler,1944).Thorndike's Practical intelligence- fac1hty in., mampulatmg objects is
comparable to Sternberg's(1999) Practical intelligence -the ability to adapt to-an environment. But without
manipulating objects we can't adapt to our surrounding. Thurston-focuses on the action of an individual while
Sternberg focuses on the product of that action. Verbal intelligence — facility in the use of symbols can be seen as a
part of Sternberg’s (1999) Analytical intelligence.

3.2.2 Intelligence as a function:

Almost at the same time when Thorndike defined intelligence as stimulus-response, Spearman had started
to define it as function. As a construct Spearman defines intelligence as one fundamental function that is common
in all intellectual activity. It is noted that Spearman does not identify his ‘g’ with general intelligence in a popular
sense. It is only one factor present in every operation involving intelligence. Later spearman explains ‘g’ as one
single, universal, fundamental, function and‘s’ as purely specific actions; specific to one ability. Later he identifies
‘g’ with attention and mental energy (Spearman, 1927)Later hierarchy concept of intelligence was developed

2 [P

based on Spearman’s ‘g’.

3.2.3 Intelligence as capacity;

After intelligence was ‘functionally defined' it was defined as capacity by Boring (1923).Other theorist like
Weschler (1944) and Vernon (1950) critics Boring for narrowing intelligence as a testing quantity. But we can see
that Wechsler (1944) redefine ‘intelligence’ for developing his widely and continuously used test of intelligence as
“ability to utilize ‘g’ or energy in contextual situations”. But this substantiate Edwin .G. Boring’s definition of
measurable intelligence that, Intelligence as a ‘measurable capacity’ is defined as capacity to do well in an
intelligence test (Boring,1923).
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But unlike ‘function’, ‘capacity’ definitions of intelligence prevail to be used in intelligence history.
Thurston state intelligence as a capacity to inhibit instinctive behavior and modify behavior by means of imagined
stimulus. Most of the other theorist focus on the product of intelligence, but Thurston focus on things that are
accomplished by intelligence (since intelligence is not a tangible thing) and doesn't give value to nature of
intelligence (Wechsler,1944). He proposes 7 primary mental abilities some of which are comparable to Gardner’s
multiple intelligences. David Wechsler (1944) view intelligence in terms of capacity i.e. aggregate or global
capacity to think, act and deal effectively. It includes the cognitive part (think), realistic action part, the
effectiveness of the product part.

3.2.4 Intelligence as adaptation:

Piaget compared intelligence with a biological organization and sees intellectual structures as organs.
Intelligence is seen as adaption through accommodation and assimilation. Sternberg's concept of practical
intelligence involves adaptation to the environment. Here adaptation is the ability to change environment according
to one's need for success. But Piaget's concept of adaptation involves the ability to change the schema for
incorporating new schemas. One is external (Sternberg's adaptation) and other is internal (Piaget's adaptation)
(Sternberg, 1999, Piaget, 1952). Intelligence as 'adaptation’' wasn’t popularly accepted.

3.2.5 Intelligence as potential:

Vernon (1950) accepts Hebb’s (1949) definition of ‘intelligence A’ as the basic potentiality of the
organism Other theories also discuss intelligence A, B, C but don't explicitly state or name it as such. Spearman
(1927) view °g' as a common factor which is present in all test of mental ability and defined it as ability needed for
all tasks. So spearman's ‘g' can be identified with intelligence B. Horn present evidence for genetic determiners
determining in which direction intelligence develops and named it fluid intelligence following Cattell (Cattel &
Horn, 1972). So Fluid intelligence can be equated to intelligence A. Boring define intelligence as a measurable
quantity. So his intelligence can be included in intelligence C (Boring, 1923).Gardner (1983) defines intelligence as
a bio-psychological potential to processes information. Gardner maintains 7 or more independent domains/mental
faculties/intelligences- in which Spatial intelligence is comparable to Thurston’s spatial visualization and
perceptual speed. :

Intrapersonal intelligence and interpersonal intelligence are comparable to Thorndike’s social mtelllgence Logical-
mathematical intelligence is comparable to Thurston's number facilities and reasonmg L1ngu1stlc intelligence is
comparable to Thurston’s word fluency, verbal comprehension. ; ;

3.2.6 Intelligence as Function/Ability: ok 8 %

Guilford’s (1968) structure of intellect model present intelligence as'a collectlon of both ability and function
needed for processing of information. The cubical model represents 5 operatlons 4 content and 6 products. All
intellectual ability has a unique combination of operation, content, and product. Anastasi (1992) also viewed
intelligence as a combination of abilities or composite of several functions needed for survival in a culture. She
couldn’t specify if the abilities or function occur as a thought processes or as an external behaviour.

3.2.7 Intelligence as ‘g’:

From his factor analytic studies, it was Spearman (1927) who proposed the concept of ‘g'. But he defined
intelligence in terms of a fundamental function and later introduced this one letter code. Wechsler (1944) agrees
with Spearman and define ‘g' as psycho- mathematical quantity which measures the minds capacity to do
intellectual work. He regards ‘g' theory of intelligence as a universally accepted concept of intelligence.
Grottfredson (1998) agrees with this concept and believes in the existence of ‘g’ at top of the hierarchy of mental
abilities. Vernon (1950) also suggest the existence of ‘g' at top of hierarchy below which there are several major,
minor, specific factors. But the degree of specificity of spearman's specific abilities and Vernon's specific factors
can’t be distinguished (Gardner & Robertson, 2004). But it was Jensen who defined it as such, “g factor of mental

LI P |

tests”. ‘g' is an open-ended category that includes all processes of cognition (Jensen, 1969 &1980).

3.2.8 Intelligence as an ability:

After ‘Capacity definition’ of intelligence, Intelligence defined as “ability’ became more popular. Vernon
(1950), Das (2009), Grottfredson (1998), Sternberg (1999), was the prominent psychologist who defined
intelligence in terms of ‘ability to do something’ and then that something was defined. For Grottfredson it was an
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ability to deal with complex cognition but Das specified it more clearly as an ability to plan and structure behavior.
Vernon also defined it in terms of behavior; intelligence B-ability showed through behavior. For Sternberg, it was
simply an ability to succeed.

3.3 Independency v/s dependency

Spearman, Thurston, Guilford, Gardner, and Das, view intelligence as independent. But on what this
independence occurs is different for everyone. For Spearman (1927) ‘g’ and‘s’ is independent. Thurston (1938)
present factors as independent vectors. Guilford’s (1968) numerous factors (abilities) are relatively independent in
a population but have common involvement in an intellectual activity, because all intellectual ability involves a
unique combination of one kind of content, operation, and product. One of Gardner's (1998 &1992) major claims
is, 7 intelligences are relatively independent. Das main focus is on independent cognitive functions which work
interdependently (Naglieri, Das, 2002).

Wechsler, Jensen, Grottfredson demonstrate flexible stand of interdependency. According to Wechsler,
(1944) abilities are not entirely independent but are qualitatively differentiable. Jensen (1969) states that level I and
level II types of mental processes are functionally dependent but genotypically independent. In Grottfredson’s
(1998) view all abilities are interrelated and not independent because all these abilities have more or less
correlation with g.

One of the prominent theorists who view intelligence as dependent is Sternberg. For him, all three kinds of
abilities are ultimately the result of the interactions of three kinds of information-processing components: meta-
components, performance components, and knowledge-acquisition components. Here interaction occurs between
information processing components so abilities seen as dependent. Dependency to particular problem and situation
is also emphasized (Sternberg, 2003).

3.4Culture and intelligence »

Influence of culture is one of the prominent controversies that are going on in literature related to
intelligence and its assessment. Anastasi, Gardner, and Sternberg strongly argue for cultural influence. As three of
them define intelligence differently, ‘how' and ‘on what' culture will influence also varies greatly Thus for
Anastasi, it is on survival abilities, for Gardner, it's on intelligences, and Sternberg it’s on effectNe information
processing components. *

Anastasi sees intelligence as a combination of abilities required for survival and* advancement within a
particular culture. In different historical times even in the same culture, the quahﬁcatlon for survival and
achievement differ. So there is no need to tell about different cultures. In short, abilities vary ‘with time and place
(Anastasi, 1992).Gardner (1998) reasoned that culture determines which of. the 7 intelligences in what
combinations are highly valued in a given society. Sternberg's theory ,of’ Sucg@ssful intelligence is defined as an
ability to succeed in life within one's socio-cultural context. The componential aspect of intelligence is same for all
culture. i.e Information Processing components are universal. But which information processing components are
more effective, is culturally. determinant and culture-specific .i.e contextual aspect of intelligence is relative. Thus
culture determines which intelligence effectively facilitates environmental adaptation (Messick, 1992).

Grottfredson (1996) strongly argues against cultural influence on intelligence. She strongly disagrees the
influence of culture on ‘g'. She says "culture doesn’t construct ‘g’ or cultures construct same ‘g’”. Guilford (1968)
gives more emphasis to experience than culture. He concludes that intellectual ability of a person is generalized
skill developed through experience within a certain culture.

3.5 Nature v/s nurture

Under this theme, we try to understand long-standing debate going on in psychology, particularly in
intelligence research. By nature, we meant those theories which view environment determine intelligence, by
nurture, we mean gene determine intelligence.

Thurston's (1946) study of identical and fraternal twins agree with previous research that inheritance plays
an important part in determining mental performance. He also assures that mental abilities are trainable but the
outcome performance depends on native ability. Anastasi argues intelligence is not heritable. She emphasized the
role of experience, i.e. Antecedent experiences not only affect intellectual development as a whole but every
category identified as an ability (Anastasi, 1972 & 1992).

Majority of theorists take a flexible position — both nature and nurture determine intelligence. Of those,
Sternberg was prominent theorist who argued for interactionism view. Sternberg view intelligence is a result of
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genes X environment interaction. (Sternberg, 2003).

3.6 Individual difference

By this theme, we infer how each theory discusses individual difference and the reason behind Galton's
quest ‘why an individual is different'. Earlier theories reason that individual difference is due to genetic variation
(Jensen, 1969; Thorndike, 1925; Thurston, 1938). Later on, after the spreading of cognitive psychology, theories
consider individual difference was due to the difference in cognitive processing (Das, 2009; Gardner, 1998;
Guilford, 1968).

3.7 Assessment

Here we try to identify what each theorist criticise about traditional intelligence test. Traditional test measure
only abstract abilities, analytical abilities or scholastic aptitude (Anastasi, 1992; Guilford, 1968; Thorndike, 1925;
Spearman, 1927; Sternberg, 2003).They also propose tests which complement their proposed theory of intelligence.
Thurston (1938) argue for inclusion of primary mental abilities, Wechsler (1944) for non - intellective factor,

Piaget (1952) gave importance to why a child responded in a glven way’, Sternberg (2003) for the inclusion of
practical and creative abilities.

3.8 Age

Theorists (Boring, 1923; Piaget 1952; Thurston, 1938; Wechsler, 1944) agree with the notion intelligence
mature at adolescence. But Thurston has the opinion some abilities mature more early and Wechsler specify it by
saying some abilities mature by age 12 and some by age 15.

3.9 Methodology

In methodology, we analyze what method each theorist used for their study of intelligence. It varies from
experiments with animals (Thorndike, 1901), factor analysis (Spearman,1927), developmental psychology
(Piaget,1952), Psychobiology (Thurston,1938; Jenson,1969), interdisciplinary approach (Moran & Gardner, 2006)
cogmtlve psychology and psychometric analysis (Anastasi,1992; Grottfredson,1998; Sternberg,1985) to Luria’s
Neuro-imaging studies and clinical study of brain lesion (Das, 2002).

i

IV. CONCLUSION : Il !

Each and every theory contributes to our understanding of nature of 1ntellxéénce It 'seems xmtelllgence can
be defined either in term of ability /capacity or in term of cognitive functions or: product of such functions. The
analysis reveals that genetic variation and difference in cognitive processmg leads to individual difference. This
work also strengthens the idea that culture an important .role .in" determining what intelligence is. Also, it
substantiates the fact that interdisciplinary approach or method of converging operation is the best method for
studying intelligence.
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ABSTRACT

Theoretical and practical understanding of intellectual assessment is of considerable importance
to clinical psychologist and other professionals working in this area. In recent years intelligence
testing has attained high popularity as there has been considerable focus on empowerment of
disabled children by Kerala government. This study is an independent examination of
intelligence tests. The tests WAIS, WAPIS, MISIC are reviewed and analyzed. These are the
most popular tests used for intellectual assessment. Discussion focuses on serious theoretical and
methodological flaws. The standardization issues of outdated norms and cultural consideration of
these instruments from researcher’s perspective provide further insight to tests inability to truly
determine an individual’s intelligence. But no effort has been taken to focus discussion on
consequences of using outdated intelligence test. We argue that efforts should be directed toward
. developing indigenous tests with detailed item analysis particular to Kerala population.

KEYWORDS: Intellectual Assessment, standardization, WAIS, WAPIS, MISIC.

Present Status of Intelligence Testing: A Critical Analysis of WAIS, WAPIS and MISIC.

Intelligence testing is a decade old concept and controversies relating to it are never
meant to an end as psychologist haven’t reached to a concise definition for the term
‘intelligence” itself. Intelligence tests have been developed for fulfilling a need to classify
individuals on the basis of individual difference. In 1938 Calcutta University pioneered the
research in intelligence testing especially in selection and guidance. Thus it became one of the
earliest interests of psychologist in [ndia (Basu, 2016).During the early 20™ century psychologist
merely used western tests. After independence, focus on adaptation and standardization of
western intelligence tests increased. There were attempts of indigenization but such tests didn’t
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make popularity like adapted versions of Wechsler and Binet tests of intelligence. (Basu, 1938;
Shamla& Jayan,2017)

Now Intelligence assessments are widely used from children to adults to old age and from
public to private organizations. Flynn has been credited with having discovered the increase in
IQs that has been reported in a number of countries during most of the twentieth century and that
has come to be known as “the Flynn effect” (Lynn,R; 2014). If Flynn effect is really happening
then Cognitive tests adopted in 90°s will be inadequate to asses’ 21% century children. Also,
cross cultural suitability of these tests cannot be assumed mainly because of the cultural and
educational difference of past and present generation. This suitability is questionable and
infrequently studied. Children of past generation will be unfamiliar with testing procedures and
materials which is in sharp disparity with comparatively high level of test-wiseness of present
generation. Popularization of IQ tests through one click availability of intelligence test in online
(even though standardization is questionable) and advertisements for improving ones [Q, make
today’s child familiar with test items. For e.g.: working with figures and puzzles may be a novel
experience for children of 19™centaurywhere as today’s children and adults are exposed to these
tasks at preschool level due to explosion of online and mobiles games.. There are special android
apps to improve memory power, eye hand coordination, reasoning ability, visuo-spatial ability
and so on which are freely available in the market. Exposure such apps can act as practise
effect.

Along with vast applications of intelligence tests there is common challenge in
overcoming cultural differenciation. Existence of a universal psychological process across
culture is a debatable and controversial issue. But in intelligence assessment, consideration of
cultural norms is critical (Georgas, Weiss, van de Vijer&Saklofske, 2003; Sternberg, 2007) as
there is evidence for existence of cultural influence in defining the concept of intelligence
(Georgas, et.al, 2003; Mpofu, Ntinda, & Oakland, 2012 ; Sternberg & Grigorenko,2004).Even if
we set aside ethnic differences in IQ testing, we can see that [Q tests have more nuanced
questions which measure different thing for different individuals based on individual difference
(eg:creative individual ) in approaching a question. Such criticisms have been discussed by
James C Kaufman (2010) in ‘Using creativity to reduce ethnic bias in college admissions’.

A survey done by authors (Shamla& Jayan,2017 ) found out that Wechsler and Binet
series and their adaptations are widely used in Kerala as a measure of intelligence and in India
generally (Andrade & Jamuna,2004 ; Basu,2016).In this chapter there is a detailed criticism of
oral translation of test items to another language. Authors discuss it in the light of instrument
bias, gender specific references; difference in cultural practices with in same community. Oral
translation of digit span test to mother tongue is discussed based on Baddeley’s phonological
loop model i.e. monosyllable English digits when translated become disyllabic or trisyllabic .
Language acquisition differences in first language and second language acquisition is also
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presented and in this chapter we argue that clinicians should stop oral translation of items while
[Q testing.

In this review we try to critically analyze each test mainly from a cultural perspective.
First author has been bom and brought up in Kerala and administered the tests as part of
graduation and post-graduation course. Here we haven’t done item wise critic by administration
in a large sample to know the adequacy to present population. But each test items and manual are
analyzed based on its cultural adequacy, cultural obsolescence, and content relevance to present
Kerala population. We could not find an extensive study on language bias in administration of
intelligence especially relating to Malayalam speaking individual. We also observed that India
lack a critical review, independent analysis, test review, critiqué and commentary on Indian
standardized intelligence test. There is a wide research gap owing to be filled.

Wechsler Series Of Intelligence Tests

Wechsler adult intelligence scale and Wechsler intelligence scale for children are widely
used intelligence assessment tools across the world (Esters & Ittenbach,1999; Georgas, Weiss,
van de Vijer&Saklofske, 2003; Wayne, Camara, Julie, Nathan,& Antonio,2000). Wechsler’s
experience in army testing program by administering army intelligence tests and Binnet- Simon
scales along with his professional practice lead him towards the development of Wechsler -
Bellevue intelligence scale in 1939, which measured both verbal and non-verbal intelligence. He
developed the test because the tests prevailed at that time was inaccurate when applied to
measurement of adult intelligence as material that form part of testing was unsuitable for adults.
There was also heavy reliance on verbal abilities which Wechsler thought created unfair
assessment (Wechsler, 1944).

Wechsler contributed one of the most popular and accepted definition of intelligence-
“aggregate or global capacity of the individual to act purposefully, to think rationally, and deal
effectively with his environment” (Wechsler, 1944). He also state that intelligence is not sum of
abilities and ultimate product is quality or configuration of abilities. In his opinion the only way
to evaluate it quantitatively, is by measurement of various aspects of abilities. He also suggests
that before developing a test we should explicitly state what we understand by general
intelligence. Failure to do so compel others to think that intelligence is what intelligence test
measure. Wechsler redefine intelligence for his widely and continuously used test of intelligence
as “ability to utilize ‘g’ or energy in contextual situations-situations that have content, purpose,
form and meaning”. He admits that his test does not measure all that goes up to make general
intelligence but measure portion of intelligence (Wechsler, 1944).

It was one of the criticisms of Wechsler’s time that he did not create intelligence test
explicitly from theory (Flanagan & Harrisons, 2012). But Wechsler claims that his test measure
portion of intelligence which enable us to use it as a fairly reliable index of individual’s global
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capacity (Wechsler, 1944) and selection of tests is not based on explicit theory of intelligence but
on cognitive aspects of intelligence that is important to assess(Georgas, Weiss, van de
Vijer&Saklofske, 2003).But this substantiate Edwin .G. Boring’s definition of measurable
intelligence that Intelligence as a measurable capacity is defined as capacity to do well in an
intelligence test (Boring,1923). Eventhough Wechsler had explicitly stated in his book
“Measurement of adult intelligence” that hypothesize assumed in construction of his scale is
ability to utilize ‘g’ and tests does not measure all of these abilities, we could see references by
test developers and others pointing Wechsler tests of intelligences measure intelligence
represented by Wechsler ‘s definition of intelligence ( Canivez& Watkins,2016; Pearson
Education,2008).

While explaining selection and description of test he confronts lot of difficulties that one
has to face while one attempt to devise an intelligence test. He also obviously state that one
single person can't do such a research project alone (Wechsler,1955). He has done a brilliant job
in combining and integrating various intelligence tests of the time that had already been more or
less developed and clinically administered. We don’t expect such a great statistician and scholar
in intelligence like Wechsler did not devise an original or brand new intelligence test. That
wasn'’t his aim at all. He selected from, whatever sources available, a combination of tests that
would best meet requirement of an affective adult scale. This tradition of Wechsler series of
intelligence test is widely mocked by Sternberg (1993) in ‘Rocky Back again, A review of WISC
_III’. We can see that Information subtest can be found in army alpha test, General
comprehension test is of Binet-Simon scale & army alpha Memory span was part of original
Binet scales, Picture arrangement test is from army alpha and new york magazine, Healy picture
completion test along' with mutilated picture of Binet -Simon scale is used, Block design
originally from koh’s block and Object assembly is from Pinter Peterson scale (Wechsler, 1944).
But combination of strong statistical procedure and clinical skills applied in devising the test lead
to its popularity today. Prolific research articles and literature on Wechsler intelligence tests is
also an indication of great interest these tests had generated in case of utility.

WAIS-wechsler adult intelligence scale.

It was a great turning point in intelligence testing when first major revision of Wechsler
Bellevue was published in 1955 as Wechsler adult intelligence scale-WAIS. Further revisions
resulted in publication of WAIS-R, WAIS-III WAIS -IV. Later revisions of Wechsler series
enhance the measure of intelligence by dropping verbal and practical intelligence dimensions
(the dual [Q structure) and added precise domain of cognitive functioning- Verbal
comprehension scale (similarities, vocabulary, information), Perceptual reasoning (Block
design, matrix, visual puzzle), Working memory (digit span, arithmetic),processing
speed(symbol search and coding).Other supplementary tests were also added. In the latest
revision of WALIS, test materials, item content, administration procedure were updated and new
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subtests were included (Pearson education,2008).Index scores aligns with advances in
neuropsychology, cognitive psychology and diagnosing other disabilities like learning disability
and ADHD. Each new revision slowly introduces elements similar to contemporary advance in
theory. Thus if WAIS was explained theoretically by spearman’s g WAIS [V can be better
explained by CHC theory (Benson,Hulac& Kranzler,2010). Research also confirm overload of
crystallized intelligence in subtest measures of WAIS-IV (Aken, Kessels, Wingbermiihle,
,Wiltink, Heijden&Egger,2014). We could also critically question does these changes decrease
the test’s quality in measuring intelligence as represented by Wechsler.

This new evolutionary change can be seen as positive help for a clinician. But advantages
of revised test would only reach a community if only professional’s start administering it, If
professional’s have to administer them, they have to be trained in new versions. Academically
such revisions can’t be seen.(source: M. PHIL. CLINICAL PSYCHOLOGY :Guidelines &
Syllabus ;Effective from Academic Session 2017-18 ,RCI -New Delhi).

Wechsler decides the prime age of intelligence is between 20-34 and use scores obtained
at this age group as reference for preparing scaled scores. Wechsler does not provide any
scientific support or explanation for deciding upon above age group. We have to question the
suitability of keeping above age group as a representative sample for preparing scaled scores for
new generation.

There is no need in spending time thinking of validity of item of WALIS, as the original English
version has reached IVth edition now. But some issues have to be pointed out as our survey
(Shamla& Jayan,2017) has shown professional’s using the same.

In information subtest most items are not valid to Kerala population. Mere translation
will not capture what the subtest meant to measure, especially with items which ask for name
authors of fictional literatures, distance between places, name of presidents, etc. Wechsler
described,

“In practice, the value of an information test will depend in a large measure on the
actual items which are included in it. There are no universal principles which can serve as
unfailing guides to "good" questions. In general, the items should call for the sort of knowledge
that an average individual with average opportunity may be able to acquire for himself”.

For such a test to be developed a through item construction and item analysis have to be
done based on knowledge available to an average individual. In picture arrangement, outlined
pictures represent old European styles .The picture completion test also include pictures that an
average adult of Kerala can’t identify. The form and content is too culturally biased. Most items
are too risky for oral translations. Flaws in local translation of items and vernacular translation of
digit span are explained in general based on, difference in development and acquisition of each
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language and difference in memorization for different number of syllables. (Shamla&
Jayan,2017).

Most of the intelligence test, including Wechsler provides a group of possible correct
responses for similarities, picture arrangement and comprehension subtest with varying degree of
scores. If the testee provides alternative responses, then they are considered wrong and not
accepted. One who devises the test decides what the correct response is (on the inspection of
correct answer by a sample of people, low scores are provided for imperfect arrangements
proportional to number of similar response obtained). Wechsler (1955) explains

“The pictures are presented to the subject in a disarranged order and he is asked to put
them together in the right order so that they make a sensible story. The correct order is the one
originally given to the pictures by the artist.”

But the concept of intelligence behind the subtest picture arrangement is

“subject’s ability to comprehend and size up a total situation. The subject must
understand the whole, must get the "idea" of the story before he is able to set himself effectively
fo the task”.

If such ability, which others call as social intelligence (Wechsler, 1955) is assessed then
the pictures here provided (especially higher order series of pictures) can have so many different
stories. How can we decide correct response based on “common thinking” and provide low score
or no score to those who think out of the box? Then we will have to consider intelligence as a
concept which does not include originality, novelty and creative thought. Wechsler (1955) says
rejecting the subject’s response does not significantly influence his total score on the test. Then
what is the point of keeping such subtests for obtaining full-scale IQ.

Above critical thoughts are also applicable to comprehension subtest were subjective
responses are possible. There is no exaggeration if one responds to item about ‘fell down letter’
as “I won’t pick it up, it may contain illegal items or even small bomb”. Social situations have
changed now were we see such news in newspapers and if one respond as above there is no
wrong in doing so. We could see that in WAIS —IV picture arrangement and comprehension
subtest scores are not included in calculating Full-scale IQ.

To this point, we have discussed critically about WAIS and need of professional’s to be
updated in administering new versions. Similarities subtest also have above problem of finding
correct response. For this issue we may discuss a research article. [rving E. Sigel, 1963 in her
article “how intelligence tests limit understanding of intelligence” explain briefly about the need
for assessing underlying processes. She also questions the logic of taking “the conventional class
logic as the preferred response” as we are obvious about cultural and social differences. In her
view while assessing intelligence we have to assess cognitive styles in thinking too .i.e. Along
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with “what”, we have to look for “how” did respondents respond. One of her study of sorting and
labeling figures found out humans while doing such task employ labels which can be classified
as descriptive, relational-contextual and categorical-inferential labels (Sigel, 1961).She further
discuss how studying such labels help us to understand intellectual function. She also questions
the restriction in not providing adequate assessment of an individual's repertoire of responses.
For eg: If a person respond a cat and a mouse are alike because ‘they have tails’, does not mean,
however, that he is unable to provide a more "abstract" answer if required to do so. Sigel criticize
that there is no provision for such an opportunity. She discusses the possibility of providing for
alternative responses, alternative scoring, or analytic procedures (Sigel, 1963).

Wechsler Scales in India

According to global developmental changes and changes in academic tutoring lot of
items have been revised or replaced in WAIS [V Indian edition, but these positive changes could
be effective in Kerala if only the tests is revised and standardized according to Kerala culture.
JayantiBasu (2016) observes that this is the problem specific to India, were cultural variations
must be exclusively studied by differences in spoken language in India, as there are 22 official
languages and 781 spoken languages which are well developed and have a rich literary tradition
of their own. Therefore, the term Indian adaptation connotes adaptation for a specific target
community only. This complicates the entire process of adaptation and development of
assessment tools in India. King of intelligence testing- Wechsler (1955) argues, standardization
should represent as closely as possible with population for which tests is intended.

WAPIS- Wechsler Adult Performance Intelligence Scale.

In India, PrabhaRamalingaswamy (1974) was first person to focus on adaptation and
standardization of WAIS — performance subtest and published it as WAPIS-Form PR.
Standardization of verbal part of the WAIS was done by Pershad and Verma (1988) as The
Verbal Adult Intelligence Scale (VAIS).Later on adaptation and standardization of Wechsler
intelligence tests were done by billion dollar business agencies were a representative sample
from Kerala is not included. Clinicians of Kerala administer old and outdated WAPIS ( Shamla&
Jayan,2017) in which most of the items are three decades old.

In Wechsler Adult Performance Intelligence Scale - Digit symbol, block design, and
object assembly remained the same. However, cultural modifications were done in picture
completion and picture arrangement subtests. The test was standardized on a sample of 604
individuals between 15 and 45 years. (Ramalingaswamy, 1974).WAPIS is standardized for 45
years because during adaptation of WAPIS average life expectancy was 42 years. Due to rapid
progress in medical science, author hope that norms will be extended in future, as there will be
increase in life expectancy. But such extension cannot be seen. Today a clinician will have to
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administer WAPIS well above that age group, as life expectancy increased to 67.9 years in India
and it is about 74.9 years in Kerala. (UNDP-INDIA, 2013).

Norms are developed according to 1961 census representations of gender, Socio
economic status education and samples were collected from in and near about Delhi.15™ Indian
census of 2011 shows that population increased to 121 core, adult literacy rate increased to
17.64% and the sex ratio in 1961 was 941 females per 1000 males which became 943 females
per 1000 males in 201 1(www.census2011.co.in.). In essence WAPIS norms will not represent
21° century national sample stratification by sex, education, and religion. In original version they
have taken sample from Delhi only. We could see samples include Malayalam speaking
individuals too, but how could a 1970’s Delhi Malayali represent 2017 Keralite?.

In picture arrangement subtest Wechsler selected pictures from American scene and he
himself has seen subjects of foreign origin get puzzled and sometimes some pictures favors
subject’s from a particular cultural origin. In WAPIS some stories cannot be easily recognizable
in Kerala culture,foreg: a rich man flirting a woman passing by, and a man with women statue
travelling in taxi to show he is in relationship, rich man or king fishing by utilizing his
servant.Most characters in picture arrangement wear old north Indian style of dressing. Same is
especially true for policeman, rich man /king and cars, thatched house. Picture completion
includes some items which 21* century adult Keralite may not be familiar. These subtests have
items whose form and content are questionable while applying to 21* century Kerala culture.
Also the clarity of printing must be questioned. Material and sketches on object assembly must
be improved.

MISIC-Malin’s Intelligence Scale For Indian Children

Malin’s intelligence scale for Indian children (MISIC) is widely used in Kerala as a
measure of intellectual assessment of children of age group 6-5.11years.It was constructed in
1966 after general model of Wechsler intelligence scale for children (WISC) and comprises six
verbal and five performance scales (Malin,1966).

Even though author of test claim that “/t embraces all the advantages of the original
along with several improvements”, one who read a full manual wonders whether the test was
constructed and manual was written in a hurry burry. Manual fail to give detailed description of
each subtest and there is no clarity in writings. Many a time author writes he will describe later

“....which will be explained more in detail later...",
.. "about which we shall speak later... "(Malin,1966).

...for reasons to be explained later..",

But no such literature or published documentation is found anywhere. The Standards for
Educational and Psychological Testing (AERA, APA, & NCME, 2014) demand a clear
explanation of rationale, relevance; intended definition and limitation of each dimensions
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measured. MISIC manual doesn’t keep such standards. The test itself is out dated as new
revision of WISC Vth Indian adaptation has been published by Pearson education.

These inability to find out further literature on MISIC, lead to curious searching to find
out who actually Arthur.J.Malin was?. Rev Arthur. J. Malin was a veteran catholic priest of
Wisconsin who was appointed to India after World War II from 1947- 1972. In 1972 he moved
to Manila. Development of MISIC was his doctoral thesis. This history clearly shows why there
are no further studies on psychometric properties and further improvement of MISIC.

Because of cultural biases author has done a total revision of verbal items, so he put the
entire new name Malin’s intelligence test for Indian children. The test was developed for English
speaking child in [ndia and he ascertains a regional vernacular adaptation will be a necessity in
near future in [ndia. Performance items will also require translation because the author himself is
not sure whether the test will be sufficiently culture free for any Indian environment. This view
of author contradicts authors own view that psychological principles are free of cultural bias and
his quoting of V.V Kamath, “there is nothing the mental constitution of Indian children that
warrants trying to devise tests radically different from those found suitable to west” If the test
suitable to west is suitable to India, how come a test developed for English speaking Indian
population can’t be used for other local languages.

Malin also critics Wechsler for scaled score and avoid use of scaled score but convert raw
score directly into test quotient. Samples are drawn only from some major cities like Nagpur,
New Delhi, Bombay, Shimla and Mangalore. These reductions of complete geographical area of
India reduce this tests applicability for Kerala. Author criticizes his own test that high selective
nature of sampling from English medium schools unavoidably contaminates construction of IQ
tests. There are no separate norms for male and females.

In Information subtest there are grammer mistakes like “How many ears have you?”
instead of how many ears do you have? And “How many legs has a dog?’’ instead of how many
legs a dog has? Most of questions are academic oriented which doesn’t measure what the test
intended to measure as Wechsler pointed out, “/n general, the items should call for the sort of
knowledge that an average individual with average opportunity may be able to acquire for
himself’, (Wechsler,1955). Criticisms we discussed above for WAIS on determining correct
response and repertoire of responses for picture arrangement, comprehension and similarities
subtest of WAIS are applicable to vocabulary subtest and analogies & similarities subtest of
MISIC. Language and syllable issue while local translation to Malayalam is discussed in detail
by Shamla and Jayan (2016) and will be applicable to Digit span test of MISIC too.

While reading this manual one automatically wonder how come a professional of Kerala
apply this test to Kerala Population (even without consideration of other serious flaws mentioned
above) as it is written in manual it is applicable to English speaking students only. This lead to
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assumption that clinical professionals who administer Malin’s test haven’t read full manual. Uses
of non-standardized vernacular translations done by professionals are serious ethical issue under
standards of test commission.

Conclusion

Most of the adopted test had not validated or upgraded as parallel to its western donor
until recently till Pearson education group and Prasad Psycho co-operation recognized the need
of adaptation of revised forms. But they charge high amount for single assessment tests. Because
of high cost or due to negligence to study new revised forms lead clinical psychologist of all over
India to use BKT, MISIC or other such measures which they were already trained in.

Failure to develop our own assessment measures may be due to the fact that there is no
institution in Kerala which offers higher research oriented programs in this area. For overcoming
the failures, we have pointed out; we must encourage research in this long forgotten yet highly
recommended area of intelligence testing. Intellectual assessments done in this manner is neither
valid nor reliable. Many a time professional’s would have to rely upon his “intuition” and
“judgment”. Clinicians should be conscious of culturally diverse backgrounds in understanding
intelligence. Only through combined effort of test users and researchers that limitations of
administering older versions of a measure can be brought to the attention of practicing
psychologist. A request is made for co-operation from test developers and distributors to reduce
the cost of tests to a reasonable rate, as high cost of new versions may be a limiting factor in
adopting new tests for assessments.

No public criticism is made on using old versions as assessment tool by exhorted
scientific research and education communities and to urgently consider replacing or re
standardizing these tests. This lack of criticism shows the quality of professional instruction in
the field of intelligence at local universities and on efficacy of professional ethics board for
psychological testing and test commission of India, who are responsible for maintaining standard
in psychometric testing. It is thus hoped that this article has made a constructive contribution to
further stop assessment using older versions and outdated norms.
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Chapter -1
Revitalizing Intellectual Assessment In
Kerala; a critical analysis

Shamla.V.M & Prof. (Dr.) Jayan

Scientific exploration for testing differences in
mental ability started few centuries ago. The prevailing
view of differences among individuals and ways in which
these differences are assessed change with time as a function
of development of scientific knowledge and in terms of
social and cultural setting in which this knowledge is
interpreted. Given the space available for our paper, we
omit much historical , cultural and scientific detail of west
and significant focus is given on assessment of intelligence
in Kerala.

Indian history of Intellectual Assessment

Sinha (1984) while discussing history of psychology
in India observes that discipline of psychology developed
primarily based on the knowledge and know-how imported
from the Euro- American tradition as a part of large scale
transfer of western knowledge and education. Because
psychology started its journey by imitating the research
problem, conCepts, theories and measures from west,
intellectual assessment also followed the same path. After
independence history shows evidence for progress in
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psychological research through indigenization.

Research in the area of psychological testing made a
quantum leap after independence. Preoccupation with
psychological tests is quite traditional in India. Although
psychologist is working toward indigenization there persists
a tendency to adapt assessment tools from west.
Psychologists who were trained in mental testing tradition
of Spearman were preoccupied with assessment of
intelligence and in adapting intelligence tests. Scholars from
north and south like Ramalingaswami (1970), Trivedi (1970),
Bhatl (1972), Sheth (1979) and Joshi (1982) adapted and
translated famous psychological tests which were widely
used in west. UP psychological Bureau at Allahabad
established in 1947, under the leadership of C.M Bhatia and
S.N Meharotra adapted many intelligence tests in Hindi. A
complete review and history of adaptation of intelligence
tests can be seen in Swaroopa Rani, Priyadarsaini, and
Bhaskara Rao (2004) and Mangal (2007).They also comment
that psychological testing in India consists of adaptations of
foreign tests, with very little original contribution.

Even though tests were re-standardized to Indian
culture, no one thought that Kerala culture is different from
other Indian cultures. Psychologists wused western
assessment instruments adapted to other language speaking
states of India. Psychologists of Kerala without thinking of
appropriateness of items for diverse socio- cultural context
started widely using them. | |

They have already adopted, then why de we redo again?!

A survey on use of intelligence tests showed that
Binnet- kamath test (BKT) and Malin’s Intelligence Scale for
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Indian Children (MISIC) are two of the most tests used by
clinicians and majority of them translates items/instructions
into taste’s native language (Shamla & Jayan ,in press). But
the astonishing fact is that BKT is standardized in 1940s for
Hindi, Marathi, and Guajarati speaking individuals.
Original version from which BKT was adapted reached its
St revision now. Accordingly most of other western
assessment tools too.

Flynn has been credited with having discovered the
increase in IQs that has been reported in a number of
countries during most of the twentieth century and that has
come to be known as “the Flynn effect” (Lynn, 2014). If
Flynn effect is really happening then Cognitive tests
adopted in 90’s will be inadequate to asses’ 21st centaury
children. Also, cross cultural suitability of these tests cannot
be assumed mainly because of the cultural and educational
difference of past and present generation. This suitability is
questionable and infrequently studied. Children of past
generation will be unfamiliar with testing procedures and
materials which is in sharp disparity with comparatively
high level of test-wiseness of present generation.
Popularization of IQ tests through one click availability of
intelligence test in online (even though standardization is
questionable) and advertisements for improving ones IQ,
make today’s child familiar with test items. For e.g.
working with figures and puzzles may be a novel
experience for children of 19t centaury where as today’s
children and adults are exposed to these tasks at preschool
level due to explosion of online and mobiles games. There
are special android apps to improve memory power, eye
hand coordination, reasoning ability, visuo-spatial ability
and so on which are freely available in the market. We
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know that puzzle games or comparable tasks can positively
contribute to ones visual processing ability which may act as
practise effect. |

This is not the case of BKT alone. Most of the
adopted test had not validated or upgraded as parallel to its
western donor until recently till Pearson education group
and Prasad Psycho co-operation recognized the need of
adaptation of revised forms. But they charge high amount
for single assessment tests. Because of high cost or due to
non willingness to accept and study new revised forms lead
clinical psychologist of Kerala to use BKT, MISIC or other
such measures which they were already trained in.

In this 21st centaury too clinical psychologist simply
translates assessment instruments to our mother tongue
(Shamla &Jayan , in press). Failure to develop our own
assessment measures may be due to negligence of ethical
and scientific problems of oral translation of items or
standardization issues. Another fact may be there is no
institution in Kerala which offers higher research oriented
programs in this area.

Is oral translation a serious problem?!

A translation of the test without the adaptations is
presumably highly susceptible to instrument bias and item
bias; an inadequately adapted instrument is likely to

provide an underestimation of the cognitive performance of
a child (Malda, et al, 2008).

Structural differences between languages make it
difficult to avoid gender specific references when words
automatically refers to gender in some language and in
some cases it will be difficult to find semantically equivalent
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words. For eg : “Friend” in English word refer to both male
and female but in Malayalam “kuttukaran” refers to male
and “kuttukari” refers to female. While oral translation how
will we decide which to use? If we use male version for
males and female version for females then we are
unknowingly transferring the idea girls must have only girl
friends and boys can have only boyfriends. If we argue to
use both by using ‘/’ then we are giving the testee a
complex question of which word they should pick up.

Some items may refer to cultural norms, customs or
practises (For e.g.: item about celebration of birthdays). If
the testee is not familiar with such customs (For e.g.: some
group of Muslims think it's ‘haram’ to celebrate birthdays)
how can we literally translate such items?

According to Baddeley’s phonological loop model
(Baddeley, Thomson, &Buchanan, 1975; Cowan, Baddeley,
Elliott, & Norris, 2003), the number of items that can be
stored in memory varies with their phonological length
(such as the number of syllables).The shorter the items, the
more items can be recalled. It follows from the model that
Number Recall will be more sensitive to differences in
memory capacity when shorter digits are used and that it is
important to maintain a constant phonological digit length.

All digits in Malayalam from 1 to 9 are disyllabic,
except 9, which have three syllables. In English all numbers
except 7 are monosyllable. In such cases longer digit length
can only be introduced later in a series .If Baddeley’s theory
is true how can we translate numbers in digit span without
considering its phonological length? Similarity in digit
length may be lost when the items are translated into
another language. Any psychometrician will agree that digit
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span items should ideally have digit names that are all of
similar length.

Familiarity with item characteristics can also cause a
problem (e.g. picture of a house or railway station may not
be recognized as such by other cultures).

Language acquisition of first language and second
language is different (Poshi,&cukani,.2013;Nau.N.2014).
When we translates tree as ‘maram’ and ask the child to tell
rhyming word for ‘maram’, knowingly or unknowingly we
are ignoring the fact that child learns rhyming word ‘karam’
or ‘varam’ in much latter stage of language development
while rhyming word for tree as free usually take place at the
same stage. Only after thorough understanding of language
acquisitions we can translates or adapt items with much
more verbal loadings.

Same can be applicable to recall of sentences along
with other criteria such as familiarity, grammatical category,
and number of syllables, phonological and semantic
properties.

So, do we need our own original contribution?!

It is well known that the experience of a child is
bound by his culture and that an intelligence test cannot be
equally fair to populations with different upbringings.
Consequently, the existing measures of assessment
techniques need to be up-to-date and sophisticated.

Cross-cultural research (Trimble, Lonner, & Boucher,
1983) has tried to minimize the parameters along which
cultures may vary. One of these parameters is language. If
cultural groups to be tested speak different languages, then
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the development of a test that requires no language on the
part of the subjects is necessary. Another aspect of
individual assessment that may contribute to the cultural
variation is related to test construction. Most non-verbal
tests contain information that is valid for certain cultures.
Thus, a person raised in a certain culture may lack the
background of experience to respond correctly to these
items. Kerala culture is sophisticated and complex and
different in many other respects too. Children of Kerala are
exposed to very different educational and material
environments at home and school

The Indian Human Development Report, 2011
prepared by Institute of Applied Manpower Research,
placed Kerala on top of the index for achieving highest
literacy rate, quality health services and consumption
expenditure of people. In 2001, Kerala's literacy rate was
91% almost as high as that of China (93%) and Thailand
(93.9%). Kerala model development reflected in indicators of
social development, made Kerala comparable to those of
many developed countries. These reports support our
argument that Kerala milieu is entirely different from other
non Malayalam speaking states of India. If this is the
situation, then is it fair to use Indian adapted tests (if norms
do not includes samples from Kerala) with Kerala
population. As far as the author knows, there is no
standardized intelligence test that can be used for Kerala
people especially for screening of disabled children. One
and only mental ability test is by George Mathew which is
not used in clinical setting.

Malda, et al, (2008) while discussing different types
of adaptation processes also explains about construct driven
adaptation which is related to differences in definition of
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psychological concepts across culture. This pose a serious
question before us , if our aim is to measure-“intelligence” ,
then, is the test adapted according to target cultures
definition of intelligence?

Study by Srivastava & Misra, (2007) on lay people’s
understanding and use of intelligence found there are four
aspects of intelligence, cognitive competence , social
competence, entrepreneurial competence and emotional
competence. In Indian context all four of competence is seen
as interconnected whole and a person should possess it in
proper proportion and should use them accordingly. This
study claim to symbolize Indian population including
samples from Mysore to represent south India. But they
haven’t included samples from Kerala. If such is the case in
India it's important to study Kerala’s mind too.
Unfortunately there aren’t any such studies.

Wrapping up.

Finally, this review indicates the crucial importance
of combining expertise of Linguistic, psychometric, child
development, intelligence and cultural knowledge while
adapting or constructing an intelligence test. Like Malda,&
et al, (2008) pointed out, Knowledge from other informants
such as parents (to provide information on the child’s
cognitive stimulation at home) and teachers (to provide
information on the school curricula and teaching strategies)
will also be fruitful. But at present we could see a neglect of
proper conceptualization of theoretical base and absence of
higher order rigor in methodology.

In sum, this paper has attempted to trace the history
and present scenario of use of intellectual assessment of
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Kerala. Intelligence testing will continue by psychologists
and rehabilitation professionals. It's also a humble
submission to all professionals who works in the field of
diagnosis, management and remediation of children with
special needs to pose and think aloud. This paper also calls
for new avenues of research- albeit differently.
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