EFFECT OF PERSONALIZED-LEARNING STRATEGY ON SELF-EFFICACY AND
PERFORMANCE IN MOLE CONCEPT AMONG SECONDARY SCHOOL STUDENTS,
ZARIA EDUCATION ZONE, KADUNA STATE, NIGERIA

BY

Patience, GUYAH

DEPARTMENT OF SCIENCE EDUCATION,
FACULTY OF EDUCATION,
AHMADU BELLO UNIVERSITY,
ZARIA, KADUNA STATE, NIGERIA

SEPTEMBER, 2021



EFFECT OF PERSONALIZED-LEARNING STRATEGY ON SELF-EFFICACY AND
PERFORMANCE IN MOLE CONCEPTAMONG SECONDARY SCHOOL STUDENTS,
ZARIA EDUCATION ZONE, KADUNA STATE, NIGERIA

BY
Patience, GUYAH
B. Ed. Chemistry (ABU Zaria, 2016)
P17EDSC8044

A THESIS SUBMITTED TO THE SCHOOL OF POSTGRADUATE STUDIES,
AHMADU BELLO UNIVERSITY ZARIA

IN PARTIAL FULFILLMENT OF THE REQUIRMENTS FOR THE AWARD OF
MASTER OF EDUCATION (CHEMISTRY)

DEPARTMENT OF SCIENCE EDUCATION,
FACULTY OF EDUCATION,
AHMADU BELLO UNIVERSITY,
ZARIA, KADUNA STATE, NIGERIA

SUPERVISORS
Prof. J.S. Mari
Dr. U.A. Ginga

SEPTEMBER, 2021



DECLARATION

| declare that the contents in this Thesis titled “Effect of Personalized-Learning Strategy on
Self-Efficacy and Performance in Mole Conceptamong Secondary School Students, Zaria
Education Zone, Kaduna State Nigeria”was carried out by me in the Department of Science
Education under the supervision of Prof. J.S. Mari and Dr.U.A. Ginga. The information derived
from literatures have been duly acknowledged in the text and a list of references provided. No
part of this dissertation was previously presented for another degree or diploma at this or in any
other Institution.

PatienceGUY AH
Name of Student Date



CERTIFICATION

This thesistitled “Effect of Personalized-Learning Strategy on Self-Efficacy and
Performance in Mole Conceptamong Secondary School Students, Zaria Education Zone,
Kaduna State Nigeria” by Patience, GUYAH meets the regulations governing the award of the
degree of Master of Education Chemistry of the Ahmadu Bello University, Zaria and is approved

for its contribution to knowledge and literary presentation.

Prof. J.S. Mari Date
Chairman, Supervisory Committee

Dr. UA.

Ginga Date
Member, Supervisory Committee

Prof. S.S. Bichi Date
Head of Department

Prof. S. A. Abdullahi
Dean, School of Postgraduate Studies Date



DEDICATION

This work is speciallydedicated to my parent; Mr. and Mrs. James Yisboh Guyah and my
wonderful siblings; Isaac, Prudence, Emmanuel and Victory Guyah. | am indebted to you all,
God bless you.



ACKNOWLEDGEMENTS
My profound gratitude goes to Almighty God for His gift of life, grace and strength He bestowed
on me during the course of this research. May His name alone be praised.l wish to express my
sincere appreciation to my supervisors; Prof. J.S. Mari and Dr. U.A. Ginga for their assistance,
moral guidance, resourcefulness and encouragement expressed towards the success of this work.
| am also indebted to the Head of Department, Prof. S.S. Bichi and the PostgraduateCoordinator
for Science Education, Dr. M.O. Ibrahim, Science Education Department, Ahmadu Bello

University Zaria.

| will forever be grateful to the lecturers in the Department of Science Education, Ahmadu Bello
University Zaria namely; Prof. I.LA. Usman,Prof. B. Abdulkarim, Dr. S.B. Olorukooba, Prof.
A.A.M. Shaibu, Prof. M. M. Atadoga, Prof. M.A. Lakpini, Prof. F.K. Lawal, Prof. T.E. Lawal,
Prof. J.O. Olajide, Dr. M.R. Bawa, Dr. M.K. Falalu, Prof. M. Musa and Miss R.E. Umuhaba.
Your moral support and goodwill were of immense inspiration. The efforts of the non-academic

staff of the Department are also well appreciated.

Also, 1 would like to acknowledge my parents; Mr. and Mrs. James Yisboh Guyah for their love,
financial support and sacrifice in various ways. | would be ungrateful not to acknowledge the
impacts of my lovely siblings Isaac, Prudence, Emmanuel and my wonderful nephew Victory,
for your unflinching support, encouragement, and love throughout my period of study. God bless
you all.Furthermore, | also acknowledge the support and advice of my colleagues and friends;
Ezekiel Salihu, Kolawole David, Esther Obebe, Miracle Omorionye, Grace Atiyong,Aisha
Tokurah, Hauwa Bako and other friends who contributed positively to my life in ways too

numerous to mention.



Finally, 1 am deeply grateful for the kind assistance | received from the principals, the class
teachers and the students of GSS Aminu and GSS Muchia used in this study, who provided the
right information needed during the course of this work, my earnest gratitude to you all. God

bless and reward you. Amen.



TABLE OF CONTENT

CONTENTS
COVER PAGE

TITLE PAGE

DECLARATIONI
CERTIFICATIONIi
DEDICATION:iii
ACKNOWLEDGEMENTSIiv
TABLE OF CONTENTVi

LIST OF TABLESIx

LIST OF FIGURESX

LIST OF APPENDICESKXi
OPERATIONAL DEFINITION OF KEY TERMSxii
LIST OF ABBREVIATIONSXiii
ABSTRACTXiv

CHAPTER ONE: THE PROBLEM
1.1Introductionl

1.1.1Theoretical Framework8
1.2Statement of the Problem11
1.30bjectives of the Study13
1.4Research Questions13

1.5Null Hypotheses14
1.6Significance of the Study15
1.7Scope of the Study16

1.8Basic Assumptions17

Vi

PAGE



CHAPTER TWO: REVIEW OF RELATED LITERATURES
2.1Introduction18

2.2Teaching of Chemistry at Secondary School Level19
2.3Academic Performance in Chemistry21

2.3.1Science Teaching Methods22

2.3.2Conventional Method of Instruction23
2.4Personalized-Learning Strategy (PLS)25

2.4.1Models of Personalized-Learning Strategy27
2.4.2Personalized-Learning Strategy and Academic Performance34
2.4.3Personalized-Learning Strategy and Self-Efficacy36
2.4.4Personalized-Learning Strategy and Gender36
2.5Concept of Self-Efficacy37

2.5.1Self-Efficacy and Academic Performance in Science42
2.6Gender and Academic Performance in Science45
2.7Gender and Self-Efficacy in Science48

2.80verview of Similar Studies50

2.9Implication of Literature Reviewed for the Present Study70
CHAPTER THREE: METHODOLOGY

3.lintroduction72

3.2Research Design73

3.3Population of the Study74

3.4Sample and Sampling Techniques74

3.5Instrumentation75

3.5.1Description of the Instruments76

3.5.2Validity of the Instruments78

Vii



3.6Pilot Testing79

3.6.1Reliability of the Instruments79
3.6.2Item analysis80
3.7Administration of Treatment82
3.8Data Collection Procedure85
3.9Procedure for Data Analysis85
CHAPTER FOUR: DATA ANALYSIS, PRESENTATION AND DISCUSSION
4.1Introduction87

4.2Data Analysis87

4.2.1 Research Questions Analysis91
4.2.2Null Hypotheses Testing91
4.3Summary of Major Findings96
4.4Discussion of Results96
CHAPTER FIVE: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
5.1Introduction99

5.2Summary99

5.3Major Findings101
5.4Conclusions102
5.5Recommendations102
5.6Suggestions for further Study103
5.7Contributions to Knowledge103
5.8Limitations of the Study104
REFERENCES105

APPENDICES123

viii



LIST OF TABLES

Table

1.1:  Performance of students in chemistry at SSCE (WAEC) in Zaria
3.1:  Sample of the Study

3.2:  Item Specification of the Instrument (MCPT) based on Bloom’s
Cognitive Taxonomy

4.1Post-test Self-Efficacy Scores of Experimental and Control Groups
4.2:  Mean Performance Scores of Experimental and Control Groups

4.3.  Post-test Self-efficacyScores of Male and Female Students in the
Experimental Group

4.4:  Post-test Mean Performance Scores of Male and Female Students in the
Experimental Group

4,5.  Self-Efficacy Scores of Students in Experimental and Control Groups

4.6:  Independent sample t-test for Performance between Experimental and
Control Groups

4.7.  Self-Efficacy Scores of Male and Female Students in Experimental Group

4.8:  Independent sample t-test of Male and Female Students in Experimental Group

Page

12

75

77
88

89

90

91

92

93

94



Figure

2.1
3.1

3.2

LIST OF FIGURES

Personalized-Learning Strategy Model
Research Design

Flowchart of Personalized-Learning Strategy

Page

34
73

84



Appendix

I oG m m oo @™ >

LIST OF APPENDICES
Page
Mole Concept Performance Test (MCPT)
Self-Efficacy Questionnaire (SEQ)

Lesson plan for Experimental Group (Personalized-Learning Strategy)
Lesson Plan for Control Group (Lecture Method)

Marking Scheme for MCPT
Pilot Testing Result for MCPT
Pilot Testing Result for SEQ
Population of the Study

Research Instrument Validation Letters

Xi

124
130

132
147

165
166
167
168
169



OPERATIONAL DEFINITION OF KEY TERMS

Personalized-Learning Strategy:

Self-Efficacy:

Academic Performance:

Mole:

xii

This is a method that allows learners to plan
and execute their learning activities with the
aim of achieving a set goal at a particular
time.

This refers to one’s belief or feeling that
he/she can perform a given task at any time.

Academic performance refers to the
outcome of a student’s learning process
which can be achieved through formative
evaluation.

Mole is the amount of a substance contained
in any given sample.



ACI
CAT
Ccss
DMCTE
FRN
GPA
MCPT
NUT
PLS
PPMC
SAIP
SAS
SEQ

ZPD

LIST OF ABBREVIATIONS

Analytical Chemistry |

Chemistry Achievement Test

Chemistry Self-Efficacy Scale

Debre Markos College of Teacher Education
Federal Republic of Nigeria

Grade Point Average

Mole Concept Performance Test

Nigerian Union of Teachers
Personalized-Learning Strategy

Pearson Product-Moment Correlation Coefficient
Self-Assessment Instructional Programme
Self-Assessment Scale

Self-Efficacy Questionnaire

Zone of Proximal Development

xiii



ABSTRACT

This study investigated the Effect of Personalized-Learning Strategy (PLS) on Secondary School
Students’ Self-Efficacy and Performance in Mole Concept. The design was quasi-experimental
involving 143 students as sample for the study. The experimental group was treated using PLS
while the control group was taught using the conventional method. Two validated instruments;
Mole Concept Performance Test (MCPT) and Self-Efficacy Questionnaire (SEQ) were used for
data collection. The reliability coefficients (r) of MCPT and SEQ were 0.81 and 0.89
respectively. Descriptive statistics was used to answer the research questions while the null
hypotheses were tested using Mann-Whitney U-test and independent samples t-test at P< 0.05
levels of significance for students’ self-efficacy levels and academic performance respectively.
Results revealed statistical significant differences between the self-efficacy level of students in
the treatment and control groups; (U=564, P= 0.001) while it was not significantly different
between the male and female students; (U=309, P= 0.58). Their performance in the treatment and
control groups was also statistically and significantly different (t (141) =2.65, P= 0.009) but no
statistical difference of significance was observed between the male and female students (t (52)
=1.65, P= 0.12). Findings of this study suggest the effectiveness of PLS as a teaching strategy
and thus recommends among others, its adoption by chemistry teachers because of its positive
effect on students’ self-efficacy and gender suitability.
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CHAPTER ONE

THE PROBLEM
1.1 Introduction

The overall development of any nation is largely dependent on the level of educational
attainment by her citizens especially in the area of science and technology. Science is a body of
knowledge that involves the systematic approach of gathering, organizing and use of information
about the physical and natural world to solve problems. Scienceaccording to Harper (2014), is a
systematic  enterprise  that  builds  and organizes knowledge in  the  form
oftestable explanations and predictions about the universe. Aniodoh (2012) defined science as a
way of investigation and a body of established knowledge. The importance attached to science
today in the World and by the Federal Government of Nigeria is due to the general belief that
science is capable of improving and changing skills, attitudes and cognition by increasing
pupilsstore of knowledge about themselves, their environment and their world as stipulated in
National Policy on Education (FRN, 2013). It is the solid rock for the growth and technological
advancement of any nation (Obomanu & Onuoha, 2012) and hence, a social and economic forces
for the growth and development of any Nation. Chemistry as a subject and field of study is the
heart of science and technological development. Chemistry education has been identified to be
one of the major bedrocks for the transformation of national economy and according to
Lawrence and Abraham (2011),this must be given adequate attention due to the gains of learning

and advancement of science education.

Chemistry according to Avaa (2002) has been identified as a very important science subject and
its importance in scientific and technological development of any nation has been widely

reported. In addition, Adesoji and Olatunbosun (2008) stated that the recognition given to
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Chemistry in the development of individual and the nation has made it a core-subject among the
natural sciences and other science-related courses in the Nigerian educational system.Chemistry
according to Ababio (2007) is an aspect of science that studies the composition, properties and
uses of matter. Similarly, Okeke and Ezekannagba (2000) also defined chemistry as a branch of
physical science that deals with the composition and the changes that matter undergoes. The role
and importance of chemistry in the development of the scientific base of a country according to
Donald (2010) cannot be over-stressed and Nigeria like many other developing nations is not an
exception. Additionally, chemistry according to Oloyede (2010) is one of the Science subjects
taught at the senior secondary school level and one of the core sciences subjects that students are
required to pass in order to qualify for admission into tertiary institutions to pursue science-based
programmes for example; Medicines, Engineering, Pharmacy among others.According to Ababio
(2007) and Opara and Waswa (2013), chemistry is everywhere; it is life; because it investigates
the world around us and has contributed greatly towards providing us with basic needs of life

such as food, clothing, housing, drugs, transportation, fertilizers, insecticides among others.

Despite the key role of Chemistry as the central science that forms the basic foundation to many
disciplines and in improving the quality of life;according to Jegede (2010) and Oloyede (2010)
the performance of Nigeria secondary school chemistry students in the subject has for many
years remained a matter of concern. In addition, a study revealed that there is consistent decline
in the performance of chemistry students in public examinations conducted by the West African
Examination Council (WAEC) (Samba & Eriba, 2012). WAEC also confirmed this decline in
performance in Chemistry by WAEC Chief Examiner’s Reports (2012, 2013, 2014, 2015, 2016,
2017, 2018, 2019 & 2020) as shown in Table 1.1. This poor performance of students in

Chemistry is due to some multifaceted factors. According to Abdullahi (2015), the factors that



negatively affect Chemistry performance include students’ lack of interest, abstractness of the
concept, lack of self-efficacy, poor study habit and teacher-related factors, like teachers’ poor
preparation, unqualified Chemistry teachers and application of poor teaching methods.A number
of studies exist in the science education literature that deal with the main learning difficulties

about the Mole Concept (Ephraim, 2016).

Mole is a concept devised by scientists to aid in chemical calculations; and Furid, Azcona,
Guisasola and Ratcliffe(2000)opined that students’ misconceptions could be due to insufficient
instruction or inappropriate teaching strategies. It is therefore wise for chemistry to be taught
meaningfully by using appropriate instructional strategies due to its importance.Mole Concept is
a term that describe the amount of substances. Mole is the amount of substances (Akusoba &
Ewelukwa, 2011) which contains Avogadro’s number of particles whether atoms, molecules,
ions, electrons, protons or neutrons. According to Odesina (2015), a mole of any substance is the
amount of it which contains as many elementary particles as there are atoms. It is therefore the
unit use for measuring the amount of matter in terms of number of particles. For improved
performance therefore and better understanding, effective method of instruction needs to be

employed in the teaching of Mole Concept like Personalized-Learning Strategy.

The concept of personalized instruction is advanced from the more fundamental ideas of
individualized and differentiated learning. Individualized instruction according to Bloom (1971)
is paced based on the learning needs of different learners as in mastery learning
whiledifferentiated instruction is geared towards the interests and readiness of different learners
(Tomlinson, Brimijoin & Narvaez, 2008). Personalized instruction encompassesindividualization
and differentiation, adapting for both pace of the students and the approach adopted by the

teacher.



According to Patrick, Kathryn and Allison (2013),Personalized-Learning Strategyrefers to a
diverse variety of educational programmes, learning experiences, instructional approaches, and
academic support strategies that are, designed to enable the academic success of each student by
first determining the learning needs, interests, and aspirations of individual students, and then
providing learning experiences that are customized to a greater or lesser extent for each student.
The quality of learning is tied to a shift from the traditional teaching process to micro education,
personalization, and the adjustment of the level according to the proficiency level of the students
in the teaching process. Personalized-Learning Strategy enables students to take their personal
learning needs into considerations, which when used with the traditional instruction methods,
tends to reduce students’ learning time (Hotomaroglu, 2012) and could improve academic

performance.

Personalization of learning is student-centered according to Pittock (2017) and it provides
students more opportunity for organization around their learning and enables practices such as
planning and designing conferences between the student and teacher, ongoing formative
assessment (assessment for learning) that authentically involves students, and student learning
portfolios that gather evidence of learning. It also considers summative assessment (assessment
of learning) that involves students receiving a grade which indicates their level of performance
(Glickman, Gordon & Ross-Gordon, 2009). Personalization of learning provides support and
feedback which according to the opinion of Walonoski and Hefferman (2006), help individual
learners improve their learning performance based on personal information, profiles, or learning
portfolios (purposeful collection of student work that shows their effort, progress and

achievements) which plays a major role in learning.This is because through personalization of



learning and students’ feedback,curricula objectives are designed to improve students’

understanding which reflects on their overall academic performance.

The fundamental features of Personalized-Learning according to Cullhaj (2017) and Pane,
Steiner, Baird, Hamilton and Pane (2017)is hinged on learner profiles where emphasis is placed
on understanding each and every student which provide portals for educators to get to know
every single student on a personal level with resources tailored to each one; Personalized-
Learning paths where each student follows a customized path that responds and adapts based on
his or her learning progress, motivations, and goals allowing for independent learning;
competency-based progression that involves a process whereby each student’s progress toward
clearly defined goals is continually assessed; and flexible learning environment where the need
of the student drive the design of the learning environment. These types of systems were
considered to be adaptive in nature, adjusting as necessary to learners’ needs in an effort to move
towards a more student-centered approach to learning (Hwang, Sung, Hung, Huang & Tsali,
2012). Personalized-Learning Strategy involves students reading texts, solving problems and
forming their notes with the aid of conventional notes prepared by the teacher,while the control
group was exposed to the whole class conventional teaching. Personalized-Learning Strategyhas
been reported to increase students’ academic performance according to Akinsola and Awofala
(2009). Self-efficacy of students may also be improved through the use of Personalized-Learning
Strategy. In this study therefore, the researcher investigates whether Personalized-Learning
Strategy can improve or promote self-efficacy and academic performance of chemistry students

at secondary schools.

Self-efficacyaccording to Axtell and Parker (2013), is an individual’s belief in his or her innate

ability to achieve goals. Self-efficacy refers to people's judgements about their capability to



perform particular tasks; and it increases the effort and persistence towards challenging tasks;
therefore, increasing the likelihood that they will be completed. Self-efficacy is the belief a
person holds about whether or not he/she can successfully attain a desired level of performance
which according to Golnaz (2011) varies on three dimensions: level (the number of tasks a
person can do); strength (how resolutely a person believes in his ability to perform each task);
and generality (the extent to which expectancies can be generalized from one situation to the
next). Self-efficacy affects behaviors and social interactions in multiple ways and is a central
tenet of positive psychology, which focuses on the factors that create meaning for people
(Golnaz, 2011). Self-efficacy is one’s belief in the likelihood of goal completion, and can be
motivating in itself (Van-der-Bijl & Shortridge-Baggett, 2012). Wigfield and Wagner (2012)
stated that learners with a strong sense of self-efficacy approach complex and challenging
learning tasks with a sense of confidence that if they use good strategies, practice smart,

persistence and utilize the full range of resources available to them, they can and will succeed.

Bandura (1986)opined that the type of learning environment and teaching method can improve
self-efficacy in the classroom. In a similar result reported by Fencl and Scheel (2005) in a study
of non-majors' physics course where the effects of different teaching methods on the classroom
climate and self-efficacy were measured. The students' response indicated that a question-and-
answer format, inquiry-based lab activities and conceptual (rather than quantitative) problems
had a significant effect on creating a positive climate in the classroom. In addition to those
pedagogies, collaborative learning and the use of electronic applications showed a positive
correlation with increased self-efficacy in their studied sample. Students’ self-efficacy can be
tested with their feedback. Bandura (1997) stated that factors that improves students’ academic

performance will increase their self-efficacy level. Hence, teachers’ direct contact and



Personalized-Learning Strategy will affect their self-efficacy level and academic performance
while Personalized-Learning has been studied, its influence as source of self-efficacy has not
been assessed. Therefore,Personalized-Learning Strategywas used in this study to see whether it

will improve students’ self-efficacy and academic performance in chemistry.

Academic performance has to do with the successful accomplishment of goal(s). Academic
achievement (performance) is the outcome of education, that is, the extent to which a student,
teacher or institution has achieved their educational goals (Barnard, 2004). Also, some authors
define academic achievement as the level of schooling you have successfully completed and the
ability to attain success in your studies (Epstein, 2011). The academic achievement of a school
child in any school subject can be attributed to many factors. Factors responsible for academic
achievement are associated with socio-economic, gender, school environment, teaching
strategies and equipment (Nwachukwu, 2014). Students who achieve well academically have
some advantages. Academic achievement serves as a key criterion in order to judge students’
true potentials and capabilities (Nuthanap, 2007& Daulta, 2008). Performance differs with
individuals and hence may also differ among gender. Therefore, in this study, an investigation
will be made on Personalized-Learning Strategy to see whether it will improve the academic

performance of both male and female.

Genderis the range of characteristics pertaining to, and differentiating between
masculinity and femininity. Depending on the context, these characteristics may include
biological sex (that is, the state of being male, female, or an intersex variation such as
transgender, bisexual and hermaphrodite), sex-based social structures (that is, gender roles),
or gender identity (Haig, 2014).There are still varied view points as well as different conclusions

on gender and academic performance. Indication on gender differences on students’ academic
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performances differ among gender in the science subjects. Okoye (2013) considered gender as a
range of physical, mental and behavioural characteristics pertaining to and differentiating the
masculinity and feminity of an individual. In the process of learning science-based subjects,
some researches show superiority of male over female students and others show superiority of
females over males. Raimi (2010) also opined that gender is not a significant factor to be
associated with students' performance. If given equal opportunity with the right teaching and
learning process, male and female students will achieve equally.The observations agree with
Udoh (2015) which showed no significant difference in gender on students’ academic
performance and retention in Biology when taught nervous coordination using computer
simulation and charts. Udoh (2015) argued that in a classroom setting where male and female
students are actively involved in an interactive lesson with the teacher, there will be no
difference in their academic performance. Ekeh (2014) observed that male students performed
significantly better than their female counterparts in mathematics when taught using iconic
models. Personalized-Learning Strategyhas been shown to have no significant effect on male and
female students (Chen & Liu, 2007; Nurretin & Ozlem, 2009). Etiubon (2011) observed that
female students performed significantly better when exposed to the use of different technological
tools in electrolysis than their male counterparts in chemistry. Olasheinde and Olatoye (2014)
also found that there was no significant effect on gender with regards to students' achievement in
science. Gender’s effect on academic performance has not been established, hence, this study
seeks to investigate the effect of Personalized-Learning Strategy on self-efficacy and academic

performance in Mole Concept to see whether it is gender friendly.

1.1.1 Theoretical Framework



This study is based on the theories of Piaget (1964), Vygotsky (1978) and Bandura (1977).
Piaget's theory of cognitive development (1964) states that, developmental stages deal with the
nature of knowledge itself and how humans gradually come to acquire, construct, and use it.
Intellectual development according to Piaget (1964) is a direct continuation of inborn biological
development. Piaget explains cognitive developmental stage as the change in reasoning level of a
child acquiring new ways of understanding their environment. The implication of Piaget's theory
assumes that all children go through the same sequence of development, but they do so at
different rates. Teachers must make a special effort to provide classroom activities for
individuals and small groups, rather than for the total class group. Assessment should be based
on individual progress, rather than on the normal standards of same age peers. Individuals
construct their own knowledge during the course of the interaction with the environment.
Individual needs when identified and addressed through adequate learning style, classroom
environment, learning at their pace, among others is capable of enhancing academic
performance. Piaget who is considered as the founder of individual constructivism, believes that
learning is strongly influenced by learners’ developmental stages. Hence, since the learners will
be allowed to learn and understand at their own pace, this may lead to effective knowledge
acquisition and improved academic performance. This theory would appear to support the use of
Personalized-Learning Strategy and would help students to identify and address individual needs,
adequate learning style, content, method and pace. It also enables students to acquire skills that
would go beyond academia and will help them in the nearest future. Personalized-Learning

Strategy also improves students’ knowledge, self-efficacy and academic performance.

Vygotsky theory of social interaction (1978), states that a child’s cognitive development is as a

result of social interaction. VVygotsky further stated that, “Every function’’ in the child’s cultural
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development appears twice: first, on the social level, and later, on the individual level; first,
between people (inter-psychological) and then inside the child (intra-psychological). Vygotsky
believes that young children are curious and actively involved in their own learning and the
discovery and development of new understandings. Social interaction plays a fundamental role in
the development of cognition. Social interaction emphasized that effective learning happens
through participation in social activities, making the social context of learning crucial. The four
(4) Basic principles of Vygotsky theory are; Children construct their knowledge, Development
cannot be separated from its social context, Learning is mediated, and Language plays a central
role in mental development. Vygotsky emphasizes on the role of active involvement in learning
in relation to the child’s environment. The teacher acts as a facilitator who encourages students
to discover principles for themselves and to construct knowledge by working to solve realistic
problems. This implies that the students must take some responsibility for their learning. This is
because they have to be actively involved in teaching and learning process. This theory would
appear to support the use of Personalized-Learning Strategy. Personalized-Learning Strategy
(PLS) increased basic skills, students’ performance, positive interactions and students’ self-
efficacy. It also encourages students to construct knowledge by working to solve realistic
problems and creates enabling environment for students to learn from themselves, which would

increase students’ self-efficacy and academic performance.

Bandura social learning theory (1977), states that people learn from one another, via observation,
imitation and modelling. People learn through observing others behaviour, attitudes and
outcomes of those behaviours. Bandura explains human behavior in terms of continuous
reciprocal interaction between cognitive, behavioural and environmental influences. Bandura

believes that human functioning is not enough for a person to possess the requisite knowledge

10



and skills to perform a task; one also must have the conviction to successfully perform the
required task under difficult circumstances. Bandura emphasized that the most useful efficacy
judgments are those that slightly exceed one’s actual capabilities, as this overestimate can
actually increase effort and persistence during difficult times. Therefore, increasing self-efficacy
and self-confidence in order to improve academic performance will be more effective when
individuals are considered and conscious efforts are made to enhance their self-efficacy and

academic performance through personalization of instruction.

Therefore, this study adopts the theories of cognitive developmental stage of Piaget, social
interaction theory of Vygotsky and social learning theory of Bandura. It is in the scope of this
work therefore to investigate the effect of Personalized-Learning Strategy on self-efficacy and

academic performance of secondary school chemistry students in Mole Concept.

1.2 Statement of the Problem

Poor performance in chemistry has been reported according to Jegede (2010) and Samba and
Eriba (2012)which could be attributed to many factors as stated by Barineka (2012) andHassan,
Ali, Salum, Kassim, EImoge and Amour (2015) ranging from the attitude of the student towards
the subject, abstractness of its concepts, lack of self-efficacy, instructional methods and teaching
aids.These objectives are yet to be realized due to students’ persistent poor academic
performance despite several efforts through researches (Ameh & Dantani, 2012; Daluba, 2013).
Poor performance of chemistry students in Mole Concept has been reported which according to
Omuwirhiren (2015) can be attributed to their weakness in writing and balancing of chemical

equations.

11



Several researchers focused mainly on different instructional methods such as inquiry method,
demonstration method, field trip, problem solving, among others to improve students’ academic
performance but poor performance in chemistry still exist as stated in WAECChief Examiner’s
report (2012-2020) as presented in Table 1.1. This calls for the use of more friendly methods of
instruction such as Personalized-Learning Strategy which is limited and may be another source
of poor performance in chemistry at secondary school level. This is because other methods are
concerned with teaching students as a whole class without taking cognizance of individual

learning needs such as learning at their pace, content, method among others.

Table 1.1: Performance of Students in Chemistry at SSCE (WAEC) in Zaria Education
Zone Kaduna State: 2012-2020

Year Number of (%) of Number of (%) of
Students Students Students Students Total number
With A1-C6 With A1-C6 With D7-F9  W.ith D7-F9 of Students

2012 489,960 33.90 955,351 66.10 1,445,311
2013 698,952 43.38 912,280 56.62 1,611,232
2014 767,247 48.62 810,802 50.38 1,578,049
2015 736,171 46.09 861,076 53.91 1,597,247
2016 713,982 45.70 848,341 54.30 1,562,323
2017 499,258 40.20 742,852 59.80 1,242,110
2018 357,447 36.20 630,050 63.80 087,497

2019 375,475 34.80 640,505 65.20 1,015,979
2020 303,084 38.11 594,890 61.89 897,973

Source: Ministry of Education, Science and Technology, Zaria, Kaduna State (2020)

The use of Personalized-Learning Strategy may take care of individual differences since the
students are allowed to learn at their pace.Student-centered method of instruction like

metacognitive self-assessment strategy has improved students’ self-efficacy and performance in
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chemistry as stated by Jacobson (2010), but the use of Personalized-Learning Strategy has not
been usedespecially on difficult concepts like the mole whichmay also enhance students’ self-
efficacy and performance.The development of science in Nigeria has been reported to be
hindered by low self-efficacy of students (Yusuf, 2011)which was also reported to affect
academic performance (Mari & Gumel, 2015).This may be due to the use of teacher-centred
instructional method. Instructional strategy like Personalized-Learning Strategy which allows
students to learn at their pace is known to enhance self-efficacy (Akinsola & Awofala, 2009).
Hence, the study investigated whether Personalized-Learning Strategy will enhance chemistry
students’ self-efficacy and academic performance in Mole Concept at secondary schools in

Zaria, Kaduna State, Nigeria.

1.3 Objectives of the Study

The objectives of the study were to:
I. investigatethe effect of Personalized-Learning Strategyon Self-Efficacy ofSecondary
School Chemistry Students in Mole Concept.
ii. find out the effect of Personalized-Learning Strategyon Academic Performance of
Secondary School Chemistry Students in Mole Concept.
iii.  find out the effect of Personalized-Learning Strategyon Self-Efficacy of male and female
Secondary School Chemistry Students in Mole Concept.
iv. determine the effect of Personalized-Learning Strategyon the Performance of male and

femaleSecondary School Chemistry Students in Mole Concept.

1.4 Research Questions

The following research questions were formulated to guide the study:
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What is the mean difference between self-efficacy of chemistry students taught Mole
Conceptusing Personalized-Learning Strategy and those taught with conventional
method?

What is the difference between the mean academic performance scores of chemistry
students taught Mole Conceptusing Personalized-Learning Strategy and those taught with
conventional method?

What is the mean difference in self-efficacy between male and female students taught
Mole Concept using Personalized-Learning Strategy?

What is the difference in the mean academic performance scores between male and

female students taught Mole Concept using Personalized-Learning Strategy?

1.5 Null Hypotheses

The following null hypotheses are formulated to be tested at P<0.05 levels of significance:

There is no significant difference between self-efficacy of chemistry students taught
Mole Concept using Personalized-Learning Strategyandthose taught using the
conventional method.

There is no significant difference between the mean academic performance scores of
chemistry students taught Mole Concept using Personalized-Learning Strategy and those
taught the concept using conventional method.

There is no significant difference in self-efficacy between male and female students
taught Mole Concept using Personalized-Learning Strategy.

There is no significant difference in the mean academic performance scores between

male and female students taught Mole Concept using Personalized-Learning Strategy.
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1.6 Significance of the Study

The outcome of this study will hopefully be of immense benefit to chemistry education in the
following ways:

Chemistry Students: To the students, the findings will assist them in discovering true meaning
and understanding of chemistry concepts, clear their misconceptions they might have had about
mole as a concept. It will help the students to form basic knowledge and develop their self-

efficacy and overall performance in chemistry.

Chemistry Teachers: The outcome of this study will expose chemistry teachers to more
effective techniques of teaching Mole Concept at secondary school level. Also, it will enable
chemistry teachers to adjust their teaching pattern and recognize students’ individual needs and
personal ideas that may necessitate their improved performance in the classroom. This will

enable the teachers to enjoy teaching as students achieve highly.

Education Stakeholders at Policy level:The federal ministry of education and other education
stakeholders will through this study organize workshops, seminars and conferences for review of
pedagogy in science teaching to address the issue of integrating new ideas on teaching and
learning of chemistry. It might help them in identifying the concept of learners’ cognitive needs
and teacher’s instructional style in educational programme planning that could be included in

later review of chemistry curriculum.

Researchers: Researchers will through the result of this study shift to verifying a more student -
centered learning approach that may improve their learning needs and performance. It will also

serve as foundation for further studies and enriching existing literatures.
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Professional Bodies: This study will provide useful information to professional bodies like
Chemical Society of Nigeria (CSN), Science Association of Nigeria (SAN), Science Teachers
Association of Nigeria (STAN), which can enrich their methods, courses and develop new

programme of instruction based on the findings.

Curriculum Planners: The findings will be of use to the curriculum planners, to plan chemistry
curriculum in such a way that the contents will be a guide to learners and teachers. Curriculum
planners would find the result of this study a relevant tool for curriculum reforms and
improvement. The result of the study will also help in explaining the theories of Piaget on
individual developmental stage, Vygotsky on zone of proximal development and Bandura on

self-efficacy.

1.7Scope of the Study

This study focuses on Senior Secondary School Chemistry Students in Zaria Education zone,
Kaduna State, Nigeria. The study is limited to Sabon-Gari Local Government area because the
concept had been taught in other locations with different teaching methods yet poor academic

performance still persist (Omwirhiren, 2015).The topic is limited toMole Concept which are:

i. Mole,

ii. Avogadro’s number,
iii. Molar mass and

iv. Chemical equation.

This is because it is taught at this stage in the chemistry curriculum and considered a major

challenge to chemistry students due to their poor performance. Hence, the researcher

16



usedPersonalized-Learning Strategy to teach these concepts to see whether it will improve

students’ self-efficacy and their academic performance.

This study is limited to SS2 chemistry students in the study area. The reason for the selection of
SS2 students is that they are stable, as against SS1 who are just coming into the system and SS3
students who are preparing for external examinations. Two co-educational public secondary
schools were used for the study.Personalized-Learning Strategyinvolving teaching procedures
using reading materials such as conventional notes, text books and charts were used for the
experimental group guided by the teacher while the control group were taught using the

conventional method for the whole class for six weeks.

1.8 Basic Assumptions
This study has the following basic assumptions:
I.  Personalized-Learning Strategy will positively affect student’s self-efficacy and
performance in learning Mole Concept.
ii.  Personalized-Learning Strategywill be Gender friendly.

iii.  The sampled schools use the same syllabus.
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CHAPTER TWO

REVIEW OF RELATED LITERATURE
2.1 Introduction

This study attempts to evaluate the effects of Personalized-Learning Strategy on Self-Efficacy
and academic performance in Mole Concept among secondary school chemistry students in
Zaria, Kaduna State, Nigeria. This chapter reviews the works done by others as theyrelate to this

study under the following subheadings:

2.2 Teaching of Chemistry at Secondary School Level
2.3 Academic Performance in Chemistry

2.3.1 Science Teaching Methods

2.3.2 Conventional Method of Instruction

2.4. Personalized-Learning Strategy

2.4.1Models of Personalized-Learning Strategy
2.4.2Personalized-Learning Strategy and Academic Performance
2.4.3 Personalized-Learning Strategy and Self-Efficacy
2.4.4 Personalized-Learning Strategy and Gender

2.5  Concept of Self-Efficacy

2.5.1 Self-Efficacy and Academic Performance in Science
2.6 Gender and Academic Performance in Science

2.7  Gender and Self-Efficacy in Science

2.8  Overview of Similar Studies

2.9  Implication of Literature Reviewed for the Present Study



2.2Teaching of Chemistry at Secondary School Level

Chemistry is one of the most important disciplines in the school curriculum; its importance in the
general education has gained world-wide recognition. Chemistry is a branch of science that is
rational and quantitative and according to Adesoji and Olatunbosun (2008), it is a discipline
where certain measured and controlled inputs lead to certain predictable outputs. It was
developed around the 20th century and introduced in the curriculum of both the elementary and
secondary education as part of science courses or as separate discipline (Kasalta & Tzougraki,
2004). 1t is worth to emphasize at this junction that the field of chemistry, science and
technology are related to the economic heart of every highly-developed industrialized and
technologically advanced society (Burmeister, Rauch & Eilks,2012). The benefit of learning and
advancing in science and technology can be intrinsic and extrinsic, and such has been identified
with chemistry. Teaching and learning of science have significant roles towards technological
development in a developing nation since chemistry is embedded in our life and society,

economical, ecologic and societal influences (Hofstein, Eilks & Bybee, 2011).

Chemistry is one of the important science subjects taught from the Senior Secondary School
(SSS) level through Colleges of Education, Polytechnics up to the University level in Nigeria.
Chemistry occupies a central role in science and technology. It is a subject that involves the
study of the composition, structure, properties and the changes that matterundergoes(Avaa, 2002;
Adesoji & Olatunbosun, 2008). Chemistry as a subject includes according to Ojokuku and
Amadi (2010) topics such as properties of atoms and matter, chemical bonds formation, chemical
compounds, interactions of substances through intermolecular forces that give matter its general
properties, and the interactions between substances through chemical reactions to form different

substances. Chemistry is a central science that bridges other natural sciences such as: biology,
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geology, geography and physics. The centrality of chemistry accounts for it being studied in
astronomy, biology, geology, geography and other science-related disciplines (Donald, 2010)
and further stated that chemistry overlapped other science subjects for increased national

development and economic stability.

A greater deal of work has been done in an effort to identify problem that are inherent in the
teaching of chemistry in secondary schools. These factors influence the effective teaching of
chemistry which in turn plays a vital role in the lives of the students as it affects their
performance. These include; physical classroom and laboratory, instructional arrangement and
school management (Johnson, 2011). The other factors include the presence of instructional
materials in the laboratory such as apparatus and chemicals (Owoeye & Yara, 2011). The
dissemination of information to the students through bulletin boards, posters, and charts, if well
organized and accessible to students will enhance assimilation and performance in their
academics. Finally, the school management or organization is another vital factor that may be
considered before anticipating a good result. The school management’s responsibility now
includes positioning of the school laboratory, school library and provision of essential services
like water supply, light, food, vendors, counselor services and first aid services (Owoeye & Yara,

2011).

Appropriate teaching and learning of chemistry concepts have positive effects on the rest of
science curriculum. General chemistry is a requisite requirement according to Scott and Judit
(2009) for students who wish to pursue a carrier in science and health professions. The subject
often has low rate of students’ success and as a result, serve as a gate way limiting access to the
field of science (Robert, Philip & John, 2005). Students’ poor performance in chemistry

according to Ezeliora (2003) was attributed to poor use of instructional strategies involving
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excessive teacher—talk, copying of notes and rote-learning among others. Ojokuku and
Amadi(2010) observed that students perform poorly in the concepts in chemistry, a problem that
could be attributed to inappropriate teaching strategies used by the teachers in communicating
the concept to the learners.It is of necessity therefore to research into teaching approach that will
enhance students’ self-efficacy, stimulate interest, increase desire to learn more and improve

their academic performance.

2.3Academic Performance in Chemistry

Academic performance of a child is defined as the learning outcomes of the child which
according to Pandey (2008) and Kathryn (2010) is defined as the performance of pupils in the
subjects they study in the school. Academic performance is highly linked to understanding and
retention.Aggarwal (2008) defined retention as the process of relegation of the past experience in
the sub-conscious mind of the individual in the form of mental experience. The study of Cheung
(2009) reported high correlation between academic performance of chemistry students, their

attitudes and manner of learning.

Government participation on educational programmes is also a major factor that affects students’
performance in science and school at large (Nzekwe, 2013).Lack of encouragement to teachers
by the government also contributes to ineffective teaching and learning of chemistry (Adefunke,
2008). Abdullahi (2009) blamed government for mass failure in chemistry and other science
subjectsdue to the following reasons: little resources are made available without implementing
effective government policies and servicing of education, inadequate trained staff for monitoring
and evaluation of schools; collapsed infrastructure, lack of instructional materials; hostility of the
environment, inadequate laboratory trained and experienced personnel, inadequate professional

teachers’ development and funding of the schools.Hence, the research evaluates the impact of
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using Personalized-Learning Strategy as viable approach to improve students’ self-efficacy and

academic performance in Mole Concept as a major topic in chemistry.

2.3.1Science Teaching Methods

Effectiveness of teaching and learning is a factor of functional methodology. Method in
education refers to the ways, approaches, procedures, and the kinds of activities that teachers and
students engage in the interactive process with a view to inducing, inspiring, and facilitating
learning for accomplishing a set of instructional objectives. Method according to Okam (2010)
include the utilization of appropriately selected curriculum materials, content and learning
experiences, motivational strategies, application of learning theories and the demonstration of a
knowledge of developmental psychology or other aspects of educational psychology in the
teaching and learning process. Teaching method is a product of the combination of strategies,
tactics and techniques (Clark & Starr, 2001). Shymansky and Kyle (2012) were of the view that
instructional strategy includes the materials, media, setting and behaviour the teacher uses to
create an environment to produce an effect. As a result, the achievement of the instructional
goals and the choice of suitable teaching strategies are not separate. Erdem (2012) emphasizes
four features of teaching strategies. Firstly, teaching strategies should improve a student’s
predisposition to learning by increasing the desire for studying and understanding new situation.
Secondly, teaching strategies should be structured to help learners rapidly capture the
information distributed through the instruction, and develop learner’s abilities in assimilating and
using knowledge possessed. Thirdly, teaching strategies should be sequenced in the most
effective manner so that students can comprehend new knowledge by applying their prior
experiences. Finally, teaching strategies should be designed to allow students to genuinely

engage in their learning. Effective teaching suggests that both the teacher and learner are fully
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accommodated in the process. Hence, it suffice to say that a change in behaviour may not easily
manifest unless a teacher who of course is regarded as a guide in the teaching process is
involved. However,Battro, Fischer and L"ena (2008)noted that knowledge is not something to be
poured into the learners’ mind like water into an empty bucket, appropriate method of teaching
needs to be employed for effective learning to take place. Similarly, Alao (2010) affirmed that
effectiveness of a programme could only be achieved if an instruction in that programme is
carried out one step after the other starting from simple content to complex one. Improved
performance in chemistry concepts is closely linked with teaching strategy employed by the

teacher.

Various instructional strategies and techniques have been employed in addition to the traditional
conventional method for the teaching of chemistry at the secondary school level for effective
learning process. There are as many methods and techniques of teaching science as there are
different views of the nature of science (Alao, 2010). These methods include: conventional
method (Joshi, 2008), project method (Amosun, 2008), inquiry method (Olajide, 2009; Obeka,
2010), discussion method (Okam, 2010), simulation method (Obeka, 2009), laboratory method
(Olajide, 2009; Usman, 2012) and demonstration method (Adekoya &Olatoye, 2011). The study
under investigationevaluates the effect of Personalized-Learning Strategy on Self-Efficacy and

academic performance of chemistry students in Mole Concept.

2.3.2Conventional Method of Instruction

Conventional method of learning is a talk and listening method of learning where the teacher
talks while learners listen actively. It involves the verbal presentation of ideas, concept, and
generalization of facts according to Bichi (2002). The method is one of the science teaching

strategies that encourages rote learning (memorization) and regurgitation of information without

23



necessarily aiding appreciative understanding. In using this method, the teacher talks while the
students listen and learning is seen as something that is poured into the learners like water.
According to Joshi (2008), conventional method is also known as talk-and-chalk method in a
situation where the teacher decides to write the summary of the point, he/she has taught on the
board. In conventional method, the teacher delivers pre-planned lesson to the students sometimes
with little or no instructional aids. However, the traditional method of impacting knowledge
which the conventional portray require the recipients to listen with rapt attention as the fact are

poured out by the teacher who is seen as the Centre piece of knowledge.

Conventional method is used largely due to its advantage of building up basic theoretical
knowledge, which must be acquired by the students before being able to display practical skills
and undertake practical tasks in the laboratory. It is highly valued in a situation where the
number of students who are benefiting from it is quite large and, in a situation, where there is
inadequate number of competent and qualified teachers coupled with the insufficient
instructional materials, conventional method with note taking technique may be more effective
than any other methods. Joshi (2008) established that conventional method serves four basic
purposes: motivating students to learn, clarifying students’ problems during lessons, reviewing
classroom work in order to improve students’ mastery of the subjectand to expand ideas,

knowledge or information in order to engender interests and mastery amongst students.

Studies such as the work of Joshi (2008) and Atadoga and Lakpini (2013) claimed that in the
process of teaching and learning, conventional method is useful in imparting factual information
in an efficient manner to convey facts, concepts and principles to students who have difficulty
reading their texts. It is easy and convenient for the conventional to deliver his prepared

conventional without hustles of practical demonstration and do not considers the possibility of
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students’ participation. The method is convenient and suitable for carrying out a number of
academic activities and responsibilities during certain occasions such as introducing a topic,
summarizing a subject-matter and in giving instruction before performing any laboratory

experiments among others.

Contrary to the advantages of conventional method, it is associated with shortcomings in that it
does not make provision for activities as students are reduced to the status of passive listeners
which implies limited development of scientific attitude and training.lt does not provide
immediate mechanisms for ascertaining students’ level of understanding and mastery of what is
being taught and does not cater for individual needs of students. As noted by Bligh (2012), the
conventional format may not be the most effective way to promote thinking and development of
attitudes, but changes to conventional techniques may help to overcome such limitations.
Selecting appropriate conventional techniques is also one-way to help conventional become
more effective. As such, there remains considerable scope to explore the use of technology in

enhancing the delivery of, and ultimately, the learning outcomes of a conventional.

In this study, conventional method was used as an instructional strategy for teaching the control
group to be compared with teaching the experimental group using Personalized-Learning
Strategy and their effect on Self-Efficacy and academic performance of chemistry secondary

school students in Mole Concept.

2.4Personalized-Learning Strategy (PLS)
The Personalized-Learning Strategy is based on urging the students individually, to pass through
the various learning units, based on their pace, and the precondition of achieving mastery of the

previous learning unit, with the provision of encouragement, guidance and assessment from their
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peers who completed the units and tasks before them (Murphy, Redding, & Twyman, 2016).
According to Al-Zboun and Mawadiah (2016), Personalized-Learning Strategy is a system which
aims to teach the learner through activities performed personally, based on his/her abilities and
needs, in order to acquire knowledge, attitudes, and skills, in addition to self- learning skills with
the least amount of the supervision and guidance from the teacher. The concept of Personalized-
Learning Strategy has been evolving along with the introduction of emerging technologies and
their ubiquitous nature. Schools that offered a personalized approach to learning have been better
able to connect with students, find ways to engage them, keep their attention, and help them to
capitalize on their strengths as learners (McClure, Yonezawa & Jones, 2010) by including a
focus on profiles that enabled each student to be known by instructor, progress based on
demonstrated knowledge and skills instead of seat time and have tailored and flexible learning
environments (Williams, 2013). Personalizing the learning activities using instruction that
consider learners as the center of any educative processes is central to learning. Therefore,
Bautista (2012) emphasized that learner who discovers procedures usually understand it as
discovery and understanding supplement each other. Learners learn more rapidly and retain what

has been learnt for a long time when he/she discovers it.

The role of the teacher in the Personalized-Learning Strategy is restricted to the provision of
assistance to students in developing Personalized-Learning plans, as well as diagnosing the
points of strength and weaknesses in their knowledge, and modifying the learning setting and the
teaching process according to the needs of students, in addition to seeking to provide an original
learning experience for the students (Bautista, 2012). The ultimate aim of a Personalized-
Learning environment as opined by Williams (2013) and Bates (2014) is to create an educational

system that responds directly to the diverse needs of individuals rather than imposing a ‘one size
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fits all” model on students. Personalized-Learning shifts the role of students from being simply a
‘consumer’ of education to a ‘co-producer and collaborator’ of their learning pathway (Bates,
2014). Bentley and Miller (2004) stated that Personalized-Learning Strategy actively engages
students in the process of learning which ultimately leads to improved learning outcomes and

learning experiences.

According to Houchens and Kalaivani (2014) opined that flexibility is one of the basic concepts
related to the Personalized-Learning Strategy, because learning can occur at any time, in any
place, and in any method. The purpose herein is to urge the students to be inventive and
responsible for their own learning. Personalization of learning requires forming a unique
relationship between the teacher and the student, the use of various tools and means, in order to
support the learning of every individual learner. This requires flexibility in terms of time, place,
and the pace of learning, and in which the student contributes to the identification of the
direction and development of the learning process, and in which modern techniques are used in
documenting the learning process and the use of rich sources of knowledge (Twyman &
Redding, 2015). The use of Personalized-Learning Strategy for institutions enhances their
reputation as one that values and supports individual students’ learning. Personalized-Learning
Strategy is used in this study to determine its effect on self-efficacy and academic performance

of chemistry secondary school students in Mole Concept.

2.4.1 Models of Personalized-Learning Strategy

Inspired, at least in part, by psychological theories suggesting that learners can and should play
an active role in selecting the direction, nature and goals of their own learning, various
researchers and practitioners have developed models of Personalized-Learning Strategy. Classic

examples include Keller’s (1968) Personalized Systems of Instruction, Maria Montessori’s
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System of Child-Centered Learning, and various approaches to problem-based learning, while

more contemporary models include Clark’s Personalized-Learning instruction (2003).

2.4.1.1 Keller’s Personalized System of Instruction(PSI)

Keller (1968) introduced Personalized System of Instruction and devised a means for
personalizing college students’ learning. There are five essential components in Keller’s system
of personalization: courses are self-paced; learners must demonstrate mastery at a level of 100%
before advancing to the next unit; formal instructional methods, for example lectures and
demonstrationare used only to provide motivation not to impart important information; there is
an emphasis on concepts expressed by writing; and proctors as part of large teaching teams are
used to allow for multiple testing opportunities for students on an individual basis. Kulik, Kulik
and Cohen (1979) performed a meta- analysis of the research that had been conducted on
Keller’s personalized system of instruction (PSI) around the time it was first introduced. They
examined the results of 72 different research projects, which studied 75 different courses taught
using the PSI model and the conventional model respectively. The analysis was performed taking
into consideration and compensating for the methodological differences among the studies

examined, which would have affected the ability to make sound comparisons.

In studies that examined students’ satisfaction, students reported that PSI courses were more
rigorous, yet they enjoyed the classes more and the workload was more manageable. A few of
the studies examined also considered students’ performance on a follow-up examination
administered sometime after course completion. Students who had used the PSI model
performed significantly better on these retention tests than others who used the conventional

method. Kulik, Kulik and Cohen (1979) also considered differences in course difficulty
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(introductory and upper-level courses), course discipline (humanities, social sciences, physical
sciences, and life sciences), as well as institution type (major research universities, doctorate
conventional granting institutions, liberal arts colleges, and community colleges) that existed
among the studies examined. In light of these differences, PSI still offered superior results to
teaching methods. The researchers also accounted for the possibility of instructor effects when
assessing the data. Overall, researchers found that PSI enhanced student achievement and

satisfaction.

In recent times, enthusiasm towards Keller’s PSI (1968) has waned and there is little current
research on the method. This has been due to the inherent difficulties with implementing the
model in its purest sense adhering to the five components as set out by Keller. In spite of this,
Eyrie (2015) conducted a review of the current state of research into the Keller model. Eyrie
concluded that with the innovation surrounding educational technology there is a new shift in

application of the model to web-based courses, which could prompt renewed focus on PLS.

2.4.1.2 Montessori Education(System of Child-Centred Learning)

In schools inspired by Maria Montessori’s work with at-risk children (Shernoff, 2013), emphasis
is placed on allowing students to independently explore the world around them embodied in the
classroom. Activities are designed to allow for independence and autonomy, and also to appeal
to students’ interests to thereby produce intense levels of concentration. The ideas of Montessori
are similar to Csikszentmihalyi’s flow (Shernoff, Csikszentmihalyi, Schneider, & Shernoff,
2013) which, as previously described, is characterized by concentration, interest, and enjoyment.
Montessori emphasizes student interest and enjoyment. The intense concentration that

characterizes flow is facilitated by allowing students to remain engaged in an activity for as long
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as their interests will facilitate, regardless of whether or not it is time for a designated break as
would be stipulated by the traditional school schedule. In addition to promoting concentration, a
typical Montessori classroom is designed to allow movement, collaboration, and a sense of order.
Within it, students are encouraged to move around selecting activities of interest. The materials
that students manipulate as part of a lesson are all carefully designed to not only spark interest
but to also facilitate learning and most importantly produce enjoyment. The Montessori model
also emphasizes the incorporation of movement into learning activities. The theoretical basis for
this practice is the notion that “the body is an active entity that moves in concert with the mind”

(Shernoff, 2013).

The goal of Montessori is to foster a child’s natural inclination to learn. Children if given the
autonomy to select their own activities will seek out tasks that are within the zone of proximal
development (Vygotsky, 1978) as these tasks will provide them with just enough challenge to
create flow. Montessori teachers guide rather than instruct, providing each student with options
for activities that meet his or her unique interests, needs, and developmental level (Shernoff,
2013). Since children are encouraged to pursue activities that interest them, they are more likely
to develop a mastery-oriented approach to learning rather than a performance-oriented approach.
This focus on mastery instead of performance is also facilitated by restricting the role of the
teacher to casual observer instead of official evaluator. Much of the research on the
effectiveness of the Montessori model has been focused on social development and school
experience. Rathunde and Csikszentmihalyi (2005) reported that middle school students in a
Montessori program felt more enthusiasm towards their academic work than did their
counterparts in traditional schools. They also perceived the work they were doing as more

important. Montessori students were more intrinsically motivated than traditional students and

30



reported experiencing flow more frequently. Students enrolled in Montessori schools were more
likely to regard their classmates as friends rather than associates. While the research connecting
Montessori style education to academic outcomes such as achievement is somewhat
inconclusive, several connections can be made between Montessori and improved performance

in specific subject areas.

Dohrmann, Nishida, Gartner, Lipsky, and Grimm (2007) reported on a study they conducted in
which they aimed to identify academic outcomes of high school students enrolled in a
Montessori program at the elementary school level. The authors sampled a group of 144 students
who had all attended one of two Montessori elementary schools in Milwaukee and then gone on
to attend various traditional public high schools in the state. The researchers used a matched
control group of demographically-similar students at the same high school who had attended
non-Montessori elementary schools. Dohrmann, Nishida, Gartner, Lipsky, and Grimm (2007)
observed that students who had attended a Montessori program performed better in the areas of
math and science when compared to their peers. It should be noted that the students’
performance in English and social studies was comparable to that of their matched peers who
had attended traditional elementary schools. Dohrmann et al. suggested possible reasons for
these results could be the differences in the amount of time allocated for studying English as
compared with math at the elementary level. Researchers argued that 50 percent of instruction at

the 1st and 3rd grade levels was in literacy.

Whereas, in the Montessori school model students are expected to allot equal amounts of time
for mathematics as they do for language. Researchers also speculated that students tend to be
more exposed to language development opportunities at home. These parental behaviors can

enhance students’ performance in the language arts. It should be noted that, the researchers
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identified several limitations to the study including failure to control variables such as parental
motivation, involvement, and attitude towards education. They were also unable to gather
information about the elementary school experiences of the members of the control group. These
limitations could potentially have a profound impact on the results. In another study conducted
by Lillard and Else-Quest (2006) Montessori students who had completed kindergarten and
elementary school respectively were compared to students enrolled in traditional schools. Groups
of 5- and 12-year-old children were randomly assigned to treatment and control groups. The
treatment group consisted of students who had won the lottery to gain admission to the school,
while students in the control group were those who had not been fortunate in the admissions
lottery. By sampling in this way, researchers avoided ethical issues typically associated with
experimental research in the social sciences. They also ensured there were no inherent
differences in the parents of these students since both sets were parents seeking to have their
children access Montessori style education. Lillard and Else-Quest (2006) observed cognitive
differences in students in specific subject areas. At the end of kindergarten, Montessori students
in the study performed better on standardized tests in the areas of mathematics and reading. At
the end of elementary school, Montessori students composed essays more creatively employing
complex sentences structure in their writing when compared with students in traditional schools.
Both groups of students also exhibited more advanced social development for their respective

ages when compared with peers in traditional schools.

2.4.1.3 Problem-Based Learning

Problem-based learning is an instructional strategy that was developed in medical education in
the mid-1960s as a useful alternative to conventional teaching (Loyens, Magda, & Rikers, 2008).

In this strategy, groups of students are presented with a real-world problem that they must work
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together to solve. There is a brief initial discussion of the problem, which has been shown to
activate students’ prior learning (Schmidt, Rotgans, & Yew, 2011). Following this discussion,
students conduct research in areas related to the problem about which they would like to know
more in order to better understand the issue and thereby resolve it. With problem-based learning,
in addition to developing effective problem-solving skills, students are better able to collaborate
with others and their intrinsic motivation to learn is enhanced. Students also engage in self-

directed learning as they determine what to research.

2.4.1.4 Clarke’s Personalized-LearninglInstruction Model

Clarke (2003) described the Personalized-Learninglnstruction model as learning procedure that
takes into account the students’ active participation in their learning from planning to execution
of activities. Personalized-Learning instruction model of Clarke (2003) flowchart is presented in

Figure 2.1. The model is described as follows:

1)Personal Learning Plans: Students and their teacher regularly assess student strengths,
interests, and recent achievements so they can plan for further learning activities that challenge

students to achieve more.

2)Portfolios: Students collect evidence of their learning from classes that show they are moving

toward achieving their goals and meeting their expectations.

3) Student Presentations (or Exhibitions): Students explain the meaning of their work to a
gathering of their friends, teachers, and guidance— receiving feedback on their progress and

ideas for new investigations.

33



4) Assessment: From the presentation of the students, the teacher makes necessary correction

and assess the students based on the content of the lesson.
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Figure 2.1: Personalized-Learning Strategy Model
Source: Adopted from Clarke (2003).

Therefore, this study adopted Personalized-Learning Instruction model of individualized learning

as recommended by Keller (1968) and Clarke (2003).

2.4.2Personalized-Learning Strategyand Academic Performance

The use of computer and information technology has also been reported to provide Personalized-
Learning support and feedback which help individual learners to improve their learning
performance based on personal information, profiles, materials or learning portfolios (Walonoski
& Heffernan, 2006). Such enhanced learning style as personalization of learning is positively

correlated with academic performance (Sabourin & Lester, 2014) because it is found to aid

34



students in reducing a task into its basic elements which they then reorganize into a meaningful
whole (Cheema & Kitsantas, 2014) thereby improving their understanding and academic
performance. Personalized-Learning Strategy according to Awofala and Nneji (2013) is more
effective because students have the opportunity to work individually during their course self-
learning, share views and opinions, and engage in brainstorming on problems. Personalized-
Learning Strategy is particularly effective; when in collaboration with other approaches where

the individual differences in the learners is taken care of.

The study of Gabriel, Osuafor, Cornelius, Obinna and Francis (2018) reported that students
exposed to the Personalized-Learning Strategy performed better than those exposed to
conventional method of teaching. The difference in performance for students taught using
Personalized-Learning Strategy and conventional method was attributed to the fact that the
students learn at their own pace, taking their time to understand difficult materials, ask questions,
and make inquiry. Zywno and Waalen (2002) in their study found that Personalized-Learning
Strategy increased students’ performance and was significantly better than the conventional
method. Another factor that may account for the positive effect of Personalized-Learning
Strategy is that, the strategy guides learners better in their learning and assists them in recalling

important information since they discover things by themselves (Awofala & Nneji, 2013).

Thus, planning lessons in such a way that will facilitate learners learning at their own pace and
an approach which will take care of the individual differences arises according to Gabriel et al.
(2018) would always be effective. The findings of Nnamani and Oyibe (2016) reported a
significant effect on the students’ achievement using Personalized-Learning Strategy. The
findings of Neboh (2009) also noted that the use of learning activity package method of

Personalized-Learning Strategy significantly affected students’ achievement.
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2.4.3 Personalized-Learning Strategyand Self-Efficacy

Several factors have been implicated to contribute to student Self-Efficacy and among these
factors according to Bolliger and Martindale (2004) and Sahin (2007) is personalization of
learning. Personalized-Learning environments according to Liu (2007) can give rise to increased
Self-Efficacy that will in turn increase learner motivation and academic performance (Lim,
Morris & Yoon, 2016). Students’ Self-Efficacy affects learning experience and it is a viable
measure of academic performance. Students with a higher level of satisfaction and Self-Efficacy
has been found to be persistent in their learning which helps to maintain and improve retention
and academic performance (Artino, 2007). Different lines of research have supported and
reported positive relationship between self-efficacy and academic performance. The study of
Moritz, Feltz, Fahrbach and Mack (2010) reported positive response in academic performance to
improved self-efficacy. On the other hand, self-efficacy does not always relate positively to
academic performance in school (Vancouver & Kendall, 2006) thus suggesting that there may be
other factors that mediate between self-efficacy and academic performance like instructional

strategies.

2.4.4Personalized-Learning StrategyandGender

Personalization of learning has been reported not to affect the academic performance of male and
female as Nurretin and Ozlem (2009) reported that there were no significant differences between
genders. No significant difference was observed between learners taught using Personalized-
Learning and those taught using non-personalized materials and between genders (Chen & Liu,
2007).Gambari (2010), Yusuf and Afolabi (2010) and Gambari, Shitu, Daramola and James
(2016) found no significant differences between gender of secondary school students when they

were exposed to Personalized-Learning Strategy. Savio-Ramos (2015) conducted a study on
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algebra using Personalized-Learning Strategy and reported that there was no significant
difference in the academic performance and self-efficacy of male and female students. The study
of Agwu (2017) also observed no significant difference in the academic performance of male and
female taught organic chemistry using Personalized-Learning Strategy.In a similar study
conducted by Nnamani and Oyibe (2016) on the effect of Personalized-Learning Strategy on the
academic performance of secondary school students in social study reported that female students
performed better than their male counterpart. It is on this basis that this study investigates the
effects of Personalized-Learning on Self-Efficacy and performance of chemistry secondary

school students to see its effect on gender.

2.5Concept of Self-Efficacy

Self-efficacy was introduced by Bandura (1977) as an individual’s belief in his or her capacity to
produce specific performance and attainments. According to Ashford and LeCroy (2010), self-
efficacy is asocial learning theorywhich has progressed into the Social Cognitive Theory. It
emphasizes how cognitive, behavioral, personal, and environmental factors interact to determine
motivation and behavior (Crothers, Hughes & Morine, 2008) which they concluded that self-
efficacy and human functioning is the result of the interaction among all three of these factors.
According to Golnaz (2011), self-efficacy refers to people’s judgement about their capability to
perform particular task and it increases the effort and persistence towards challenging task. Task
control and active involvement of learners can be associated with high self-efficacy and
improved academic performance. The work of Axtell and Parker (2013) stated that increased
task control is associated with increased role breadth self-efficacy. A very important
motivational concept to draw on in this endeavour is self-efficacy proposed by Bandura (1986)

which refers to people’s judgements about their capability to perform particular tasks. Barling
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and Beattie (1983) observed that task-related self-efficacy increases the effort and persistence
towards challenging tasks, and therefore increases the likelihood that they will be completed.
There is much evidence linking self-efficacy with actual behaviour. For instance, a recent meta-
analysis of 114 studies showed a significant correlation between self-efficacy and work-related
performance (Stajkovic & Luthans, 1998). Relationships between self-efficacy and contextual

performance have also been found (Somech & Drach-Zahavy, 2000).

Self-efficacy has been found to be an important determinant of proactive behaviours. For
instance, it has been found to be an important predictor of employee innovation (Axtell, Holman,
Unsworth, Wall, Waterson & Harrington, 2010). Griffin, Parker and Neal(2012) found that self-
efficacy was the strongest predictor of proactive performance relative to other predictors, and
that other types of performance (task and adaptive performance) were influenced more by other
antecedents. Other studies have also shown that self-efficacy is an important determinant of two
types of proactivity: personal initiative (Fay & Frese, 2010) and taking charge (Morrison &

Phelps, 2009).

Researchers have suggested that mastery leads to stronger and more generalized self-efficacy
expectations in the learners (Bandura, Adams & Beyer, 1977). Parker (1998) argued that
enactive mastery towards an expanded, proactive role is likely to be increased when, for
example, the subjects are able to make autonomous decisions, use their abilities and work on
challenging tasks. Thus, initiatives such as work design training, workplace communication,
challenging assignments and involvement in improvement groups might be important facilitators

of self-efficacy.
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Certain work designs and structure of curriculum are likely to provide opportunities for self-
efficacy enhancing experiences. Increased task, responsibility and decision-making authority
over one’s immediate set of tasks (that is, task control) is likely to lead to feelings of increased
personal control, which is crucial in building self-efficacy (Bandura, 1986; Bandura & Wood,
1989). Chou (2001), for example, found that training involving behavioural modelling resulted in
consistently higher self-efficacy for a computer task than an instruction-based training method.
One’s belief in the likelihood of goal completion can be motivating in itself (Van der Bijl &
Shortridge-Baggett, 2012). Hence, self-efficacy refers to people's judgements about their
capability to perform particular tasks. Task-related self-efficacy increases the effort and
persistence towards challenging tasks; therefore, increasing the likelihood that they will be

completed (Axtell & Parker, 2013).

Self-efficacy beliefs are an important aspect of human motivation and behavior as well as
influence the actions that can affect one's life. Regarding self-efficacy, Bandura (1995) explains
that it refers to beliefs in one's capabilities to organize and execute the courses of action required
to manage prospective situations. The basic principle behind self-efficacy theory is that
individuals are more likely to engage in activities for which they have high self-efficacy and less
likely to engage in those they do not (Van der Bijl & Shortridge-Baggett, 2012). According to
Gecas (2004), people behave in the way that executes their initial beliefs; thus, self-efficacy
functions as a self-fulfilling prophecy. More simply, self-efficacy is what an individual believes
he or she can accomplish using his or her skills under certain circumstances (Snyder & Lopez,
2007). And according to Lunenburg (2011) self-efficacy is thought to be a task-specific version

of self-esteem.
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Bandura (1977) outlined four sources of information that individuals employ to judge their
efficacy: performance outcomes (performance accomplishments), vicarious experiences, verbal
persuasion, and physiological feedback (emotional arousal). These components help individuals
determine if they believe they have the capability to accomplish specific tasks. The study of
Redmond (2016) stated that individuals form their self-efficacy beliefs by interpreting
information from four sources: the most influential source is the interpreted result of one's
previous performance, or mastery experience. In addition to interpreting results of their actions,
people form their self-efficacy beliefs through the vicarious experience of observing others.
Individuals then also create and develop self-efficacy beliefs as a result of social persuasions
they receive from others and somatic and emotional states such as anxiety, stress, arousal, and
mood states (Pajares, 2009). Williams and Williams (2010) note that individuals with high levels
of self-efficacy approach difficult tasks as challenges to master rather than as threats to be
avoided. According to Redmond (2010), self-efficacy is also influenced by encouragement and
discouragement pertaining to an individual’s performance or ability to perform because these

activities can cause agitation, anxiety, sweaty palms, and/or a racing heart.

Self-efficacy as a concept is related to certain ideologies; personality trait which is considered a
fairly stable pattern of psychological behavior (thoughts, feelings, and actions) and influences
how one will act in response to diverse circumstances (Quinn, Faerman, Thompson, & McGrath,
2003). Personality does not determine behavior; behavior arises in a context, such as work.
According to Berens, Cooper, Ernst, Martin, Myers, Nardi and Smith (2010), “personalities
reflect the requirements of the contexts as well as our innate tendencies and how we have
adapted to these contexts over time”. In other words, an individual’s behavior is determined by

the requirements of the situation. Self-efficacy is a related but subtly different from personality
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characteristic, hence Griffin and Moorhead (2010) opined that self-assessments of ability

contribute to self-efficacy so does the individual's personality.

Self-esteem and self-efficacy are often thought of as being synonymous, however they vary
greatly. Self-efficacy differs from self-esteem in that it's a judgment of specific capabilities rather
than a general feeling of self-worth (Beck, 2008). Therefore, an individual who has high self-
efficacy and is successful in most of the tasks he/she undertakes will most likely develop high
self-esteem as stated by Redmond (2016). Alternatively, self-esteem could also influence self-
efficacy.Self-efficacy theory also utilizes an important construct of equity theory. Like equity
theory, motivation can be influenced by how an individual perceives themselves when compared
to another. The difference between the two theories is that equity theory illustrates that an
individual's motivation is influenced by the perceived equality of input/output ratios of the
comparison-other, where in contrast, self-efficacy theory predicts that an individual's motivation
can be influenced by the positive/negative vicarious experiences of the comparison-other. In

truth, both theories have been proven to be correct (Redmond, 2016).

The expectancy theory, also known as the VIE (expectancy, instrumentality, and valence) theory,
is based on the beliefs that an individual’s effort will lead to performance, which in turn, will
lead to a specific outcome (Beck, 2008). Comprehensively, self-efficacy is based on an
individual’s belief about their ability to perform specific behaviors. Expectancy theory explores
how rewards affect motivation, whereas self-efficacy explores how beliefs about capabilities
affect motivation. According to Bandura (1997), “People take action when they hold efficacy
beliefs and outcome expectations that make the effort seem worthwhile. They expect given
actions to produce desired outcomes and believe that they can perform those actions.” To

successfully achieve the desired outcome, individuals must possess the necessary skills as well as
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a buoyant self-belief that they are capable of controlling the specific situational factors (Bandura,
1999). People with high self-efficacy are more likely to respond with renewed effort
(expectancy) when feedback shows that they are not reaching their goals by developing more
successful strategies (Smith& Hitt, 2005). However, individuals with low self-efficacy, given the
same circumstancesmay perform poorly because their low self-efficacy impairs their motivation

and effort.

Self-efficacy constructive theory believes that one when faced with a difficult task, people who
have high self-efficacy will face the challenge as something to be learned and mastered as their
interest and motivation in mastering the task will drive them to succeed in their difficult, yet
approachable goal (Pajares & Schunk, 2001). Similarly, while striving to complete a challenging
task or difficult goal, individuals with high self-efficacy may face failures or setbacks, but they
will not give up (Redmond, 2016). Where people with low self-efficacy may decide the task is
impossible, people with high self-efficacy strive to develop a higher amount of knowledge and
increase their effort in order to overcome their failures and setbacks (Pajares & Schunk, 2001).
People with high self-efficacy as stated by Bandura (1995) are more likely to set more
challenging goals for themselves and be more committed to the goal, which enhances self-
efficacy. Researchers have demonstrated the positive effects of self-efficacy beliefs on effort,
persistence, goal setting, and performance (Pajares, 2009). Therefore, this study seeks to
investigates the effects of Personalized-Learning Strategyon self-efficacy of chemistry students

in Mole Concept.

2.5.1Self-Efficacy and Academic Performance in Science
Self-efficacy according to Lunenburg (2011) has influence over people's ability to learn, their

motivation and their performance, as people will often attempt to learn and perform only those
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tasks for which they believe they will be successful. Judgments of self-efficacy according to
Vander - Bijl and Shortridge-Baggett (2012) are generally measured along three basic scales:
magnitude, strength, and generality.Self-efficacy magnitude measures the difficulty level (as to
how easy, moderate, and hard) an individual feel is required to perform a certain task (Van der
Bijl & Shortridge-Baggett, 2012). Self-efficacy strengthrefers to the amount of conviction an
individual has about performing successfully at diverse levels of difficulty (Van der Bijl &
Shortridge-Baggett, 2012). Generality of self-efficacyrefers to the degree to which the
expectation is generalized across situations (Lunenburg, 2011). The basic idea behind the self-
efficacy theory is that performance and motivation are in part determined by how effective

people believe they can be (Redmond, 2010).

Self-efficacy theory states that the combination between the four factors of developing self-
efficacy and three assessment processes used to interpret self-efficacy will determine the level of
self-efficacy which directly affects the performance outcomes. The three assessment processes
for self-efficacy are the analysis of task requirements, attributional analysis of experience, and
assessment of personal and situational resources/constraints (Gist & Mitchell, 2010).According
to Redmond (2016) academic success depends fully on the three assessment processes of self-
efficacy. Analysis of task requirements, which is the amount of determination that a student has
to do whatever it takes to perform/complete a task; attributional analysis of experience which is
the personal perception and understanding that a student has in regards to why they
accomplished a specific performance level, and assessment of personal and situational
resources/constraints which is the student's consideration of personal and situational factors that
may affect their education. Studies exploring feedback and its role on self-efficacy and

performance were reported in an American Psychological Association article. Varying ranges of
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feedback were provided to participants with either little feedback or a wide range of feedback.
The results indicate that the higher, more detailed levels of performance feedback positively
related to subsequent performance (Beattie, Woodman, Fakehy& Dempsey, 2015). Levan (2010)
stated that self-efficacy can be improved by spending time around people who are positive and
can build you up through verbal persuasion to improve performance and stay clear of those who

may want to bring you down.

Higher self-efficacy according to Redmond (2010) has been found to improve academic
performance, habitual hard work and perseverance than individuals with low self-efficacy.
Generally, individuals who perform well develop high self-efficacy (Davis, Fedor, Parson, &
Herold, 2010; Redmond, 2010). Self-efficacy beliefs also contribute to performance since they
influence thought processes, motivation, and behavior (Bandura, 2006) and fluctuations in
performance may be explained by fluctuations in self-efficacy. Yazachew (2013) stated that low

self-efficacy has been associated to lower academic performance in students.

According to Diane (2013) scores greater than or equal to 60 were classified as high self-
efficacy, scores from 31 to 59 were classified as moderate self-efficacy, and scores less than or
equal to 30 were classified as low self-efficacy. The result of the study by Yazachew (2013) on
the relationship between the academic performance and self-efficacy level of students showed
significant influence of self-efficacy on academic performance hence concluded that students’
achievement is highly related to their inbuilt self-efficacy. On the contrary, Vancouver,
Thompson, Tischnerand Putka (2012) in their studies to examine how high self-efficacy would
relate to anindividual’s performance. The findings of the study reported that when a person has
high level of self-efficacy, this did not mean they had a high level of performance and concluded

that it could lead to a low level of performance. Negative effect could exist between self-efficacy
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and performance when self-confidence is also considered. Therefore, having high levels of
perceived self-efficacy may cause a person to set higher goals, but such can also reduce the
motivation to reach the goals (Vancouver et al., 2012). Hence, the study investigates the effect of
Personalized-Learning on self-efficacy and academic performance of secondary school

chemistry students in Mole Concept.

2.6Gender and Academic Performance in Science

Academic performance is a major variable in students’ learning. Academic performance
according to Okeke (2010) is the scholastic outstanding of a student at a given moment which
states the individual’s intellectual abilities that can be measured by grades obtained from
examinations. Performance is a concept that define the exhibition of knowledge attained or skills
developed by students in the school subject usually designed by test scores or by marks assigned
by teachers (Ogundukun & Adeyemo, 2010). Performance in academics have been linked to
instructional strategiesand gender of the learners(Atadoga & Onaolapo, 2008; Usman, 2010;
Ameh & Dantani, 2012; Atadoga & Lakpini, 2013).The concept of “gender” in teaching and
learning process has attracted the attention of many researchers who considered different aspects
of the concepts. Gender according to Pollard and Morgan (2002) refers to the socially
constructed expectation for male and female behaviour which prescribes a division of labour and
responsibilities between males and females granting of different rights and obligation to them.
This in turn affects greatly their level of performance in the society. Studies on the attitude of
different gender revealed that male show more positive attitudes toward science than females
(Prokop, Tuncer & Chuda, 2007; Olagunji & Abiona, 2008) which accounts for the less
participation and contribution of women in science and technology. Different Researches have

found gender imbalance as it relates to academic performance; some studies revealed no
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significant differences in the performance of male and fema