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ABSTRACT

This study examined the effect of Personalized Learning Strategy on
motivation and academic performance in Chemistry among public
senior secondary school students in Kaduna State, Nigeria. Grounded
in Constructivist Learning Theory and Self-Determination Theory, the
study aimed to assess how personalized instruction influences student
outcomes. Using a quasi-experimental pre-test, post-test control group
design, 82 SS Il Chemistry students from two randomly selected public
schools participated. The experimental group (n=44) received
personalized learning, while the control group (n=38) was taught with
conventional methods. Data were collected through a validated 50-
item Chemistry Performance Test (CPT) and an Academic Motivation
Questionnaire (AMQ) with a reliability index of 0.805. Descriptive
statistics (mean and standard deviation) were used for research
questions, while Analysis of Covariance (ANCOVA) tested the
hypotheses at the 0.05 significance level. Results showed significant
improvements in the experimental group for both academic
performance (F(1,79) = 160.543, p < 0.001, n?= 0.670) and motivation
(F(1,79) = 65.967, p < 0.001, n?= 0.455), indicating large effect sizes.
The findings confirm that Personalized Learning Strategy enhances
students’ motivation and performance in Chemistry. It is
recommended that educators adopt this approach, supported by
educational psychologists and counselors to meet students’ cognitive,
emotional, and motivational needs.
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INTRODUCTION

Traditional lecture-based instruction
dominates chemistry classrooms, often resulting
in passive learning and reduced student
motivation. Studies indicate that this teacher-
centered approach fails to address individual
learning differences and does not actively engage
students in the learning process (Samba & Eriba,
2012). Research suggests that personalized
learning strategies can enhance students'
understanding and performance in chemistry by
catering to individual learning needs and interests
(Eriba & Anchor, 2018).

Personalized learning tailors’ education
to individual student needs, interests, and

strengths. Unlike traditional teaching, which
follows a one-size-fits-all approach, personalized
learning allows students to learn at their own pace
and in ways that suit their abilities (O'Rourke,
2022). Main (2022) describes personalized
learning as an educational model that provides
customized learning experiences, enabling
students to develop a deeper understanding of
concepts. Nahas (2022) notes that personalized
learning ensures students maximize their potential
by catering to their unique learning styles. Studies
have shown that personalized learning leads to
improved content mastery and cognitive
engagement (Abedi et al., 2021). Dockterman
(2024) argues that personalized learning fosters
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intrinsic motivation, allowing students to explore
topics of interest and receive targeted support,
which enhances academic performance.

Motivation plays a vital role in academic
performance, influencing students’ engagement
and persistence in learning (Kendra, 2023). It can
be intrinsic (driven by personal satisfaction) or
extrinsic (driven by external rewards). Effective
teaching strategies that foster autonomy,
competence, and social interaction enhance
motivation (Lundahl, 2022). Personalized learning
enhances motivation by allowing students to take
ownership of their learning process, improving
engagement (Valamis, 2023).

Academic performance in chemistry is
influenced by teaching strategies and motivation.
Poor performance in chemistry can hinder
students' progress in science-related careers
(Freeman, 2014). Studies indicate that ineffective
teaching methods, lack of instructional resources,
and inadequate teacher training contribute to low
achievement in chemistry (Ajayi, 2017b). A shift to
innovative, student-centered approaches, such as
personalized learning, can enhance
understanding and motivation, leading to
improved academic outcomes.

Several studies have investigated the
impact of personalized learning strategies on
academic performance and motivation across
different educational settings. For example, Abedi
etal. (2021) conducted an experimental study with
undergraduate students, finding that personalized
learning significantly improved content mastery,
engagement, and self-regulated learning. Ogwari
et al. (2020) also examined the effect of
personalized  learning on  mathematics
performance in Kenyan secondary schools,
reporting a higher post-test performance in the
experimental group, though not statistically
significant. Similarly, Jirapipat (2019) studied the
role of digital media preferences in personalized
learning, demonstrating that customized digital
content enhanced students’ motivation and
performance. Furthermore, Makhambetova et al.
(2021) examined personalized strategies in
Russian  and Kazakhstani  universities,
emphasizing the need for institutional adaptation
to effectively implement such approaches.

This study is anchored in Constructivist
Learning Theory and Self-Determination Theory
(SDT) to explain the impact of personalized
learning strategy on students’ motivation and
academic  performance  in  Chemistry.
Constructivism, as proposed by Piaget, Vygotsky,
and Bruner, emphasizes that learners actively
construct knowledge by integrating new
information with prior experiences. It highlights
active engagement, individual differences, social
interaction, and scaffolding, all of which align with
personalized learning by allowing students to
learn at their own pace, based on their unique
needs and interests.

Self-Determination Theory (SDT) by
Ryan and Deci further supports personalized
learning by focusing on three psychological
needs: autonomy, competence, and relatedness.
Personalized learning strategies foster autonomy
by enabling students to set their own goals,
enhance  competence  through  adaptive
instruction, and promote relatedness by
incorporating collaborative tools and teacher
guidance.

The West African Examination Council
(WAEC) reports from 2020 to 2024 indicate both
progress and setbacks in Nigeria’s education
sector. In 2020, Kaduna State recorded a 46%
pass rate in chemistry, followed by an
improvement to 51% in 2021, but a decline in
subsequent years, with an average of 44% in
2024. Fluctuating academic performance in
science subjects can significantly affect students'
overall academic progression and development.
Freeman (2014) revealed that poor performance
in chemistry can hinder comprehension of other
science subjects, leading to academic difficulties.
Factors such as overcrowded classrooms,
inadequate resources, and reliance on traditional
teaching methods contribute to poor chemistry
performance in the region (Federal Ministry of
Education, 2020).

Kaduna State, a key educational hub in
Northern Nigeria, faces challenges such as limited
teaching resources, large class sizes, and
ineffective  teaching strategies. Given the
significance of chemistry in national development,
exploring innovative teaching methods is crucial.
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International studies suggest that personalized
learning strategies enhance student engagement
and motivation (Roschelle et al., 2010; Slavin,
2014). Implementing these strategies in Kaduna's
secondary schools could help bridge the
performance gap and contribute to educational
advancement in Nigeria. Despite the recognized
benefits of personalized learning, research gaps
remain. Most studies on this strategy are
conducted in Western contexts, with limited
research in African settings, particularly in Nigeria
(Okoye et al., 2020). Additionally, few studies
examine the effect of personalized learning on
academic motivation and performance in
chemistry. This study aims to fill these gaps by
investigating the effect of personalized learning
strategies on motivaton and academic
performance in chemistry among public senior
secondary school students in Kaduna State.

Objective of the study

1. To determine the effect of Personalized
Learning Strategy on Academic
Performance in Chemistry among
senior secondary school students in
Kaduna state.

2. Toinvestigate the effect of Personalized
Learning strategy on Motivation among
senior secondary school students in
Kaduna state.

Research Questions
The following research questions
guided the study:

1. What is the effect of Personalized
Learning Strategy on Academic
Performance in  Chemistry among
senior secondary school students in
Kaduna state?

2. What is the effect of Personalized
Learning strategy on Motivation among
senior secondary school students in
Kaduna state?

Hypotheses
The following hypotheses were tested at
0.05 level of significance

Ho1: There is no significant effect of Personalized
Learning Strategy on Academic Performance
in Chemistry among senior secondary school
students in Kaduna state.

Ho2: There is no significant effect of Personalized
Learning strategy on Motivation among senior
secondary school students in Kaduna state.

METHODOLOGY

This quasi-experimental study
employed a pre-test, post-test, and control group
design using intact classes. The population
consisted of 62,072 SS Il Chemistry students in
Kaduna State, with two randomly selected
schools: Government Secondary School Aminu
(experimental, 44 students) and Government
Senior Secondary School Tudun Wada (control,
38 students).
Data collection involved a 50-item Chemistry
Performance Test (CAT) adapted from WAEC
past questions (2021-2023) and an Academic
Motivation Questionnaire based on Personalized
Learning Strategy (AMQ). Both instruments were
validated by experts, and the AMQ achieved a
reliability index of 0.805
Following approval from the Kaduna State Ministry
of Education, a six-week intervention was
conducted. A pre-test established baseline
scores, after which the experimental group
received personalized learning instruction while
the control group continued with conventional
teaching. A post-test and motivation questionnaire
assessed the intervention’s impact. Descriptive
statistics (Mean & Standard Deviation) answered
research questions, while ANCOVA tested
hypotheses at a 0.05 significance level, adjusting
for pre-test differences to ensure accurate
evaluation.

RESULTS

Research Question One

What is the effect of Personalized
Learning Strategy on Academic Performance in
Chemistry among senior secondary school
students in Kaduna state?

Corresponding author: Moses Solomon
B4 smoses@foezaria.edu.ng

Department of Educational Psychology, Federal University of Education, Zaria.
© 2025. Faculty of Technology Education. ATBU Bauchi. Al rights reserved


http://www.atbuftejoste.net/
mailto:bakarihenry341i@gmail.com

WA
&
g’ %
' WE
3 5
@ \‘ %7

I 4
(S’

JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 13(2), JUNE, 2025
ISSN: 2277-0011; Journal homepage: www.atbuftejoste.com.ng

Table 1: Mean and Standard Deviation of Experimental and Control Group on the effect of Personalized
Learning Strategy on Academic Performance in Chemistry

Group Pretest Posttest Mean Gain
N M SD M SD
Experimental Group 44 50.05 8.96 71.14 10.53 21.09
Control Group 38 46.08 1043  50.03 11.30 3.95
Table 1 shows that the Experimental Learning  Strategy  significantly  improved

Group (PLS) had a pre-test score of 50.05 (SD =
8.96), while the Control Group had 46.08 (SD =
10.43), indicating  comparable  baseline
performance. After the intervention, the
Experimental Group’s post-test score increased to
71.14, while the Control Group’s rose slightly to
50.03. The Experimental Group achieved a mean
gain of 21.09, suggesting that the Personalized

academic performance.

Research Question Two

What is the effect of Personalized
Learning strategy on Motivation among senior
secondary school students in Kaduna state?

Table 2: Mean and Standard Deviation of Experimental and Control Group on the effect of Personalized

Learning Strategy on Motivation in Chemistry

Group Pretest Posttest Mean Gain
N M SD M SD
Experimental Group 44 50.00 1139  66.71 10.33 16.71
Control Group 38 47.00 10.66  52.03 11.47 5.03
Table 2 shows that the Experimental
Group (PLS) had a pre-test score of 50.00 (SD = Testing of Hypotheses

8.96), while the Control Group had 47.00 (SD =
10.66), indicating similar initial motivation levels.
After the intervention, the Experimental Group’s
post-test score increased to 66.71, while the
Control Group’s rose slightly to 52.03. The
Experimental Group achieved a mean gain of
16.71, suggesting that the Personalized Learning
Strategy  significantly ~ enhanced  students'
motivation.

The hypotheses were tested using
Analysis of Covariate (ANCOVA) at 0.05 alpha
level of significance.

Ho1: There is no significant effect of Personalized
Learning Strategy (PLS) on Academic
Performance in Chemistry among senior
secondary school students in Kaduna state.

Table 3: Results of ANCOVA Analysis on effect of Personalized Learning Strategy (PLS) on Academic

Performance in Chemistry

Type Il Sum of Partial Eta
Source Squares Df Mean Square F Sig. Squared
Corrected Model 14120.393¢ 2 7060.196 250.208  .000 .864
Intercept 241.786 1 241.786 8.569 .004 .098
Treatment 4530.100 1 4530.100 160.543  .000 .670
Pretest 6067.382 1 6067.382 215.023  .000 731
Error 2229.168 79 28.217
Total 330814.000 82
Corrected Total 16349.561 81
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a. R Squared = .864 (Adjusted R Squared = .860)

Table 3 showed that effect of Treatment
(Personalized Learning Strategy) on Academic
Performance. The result revealed that the effect of
treatment (PCLS) on academic performance is
statistically significant F(1,79) = 160.543, p = .000,
Partial Eta Squared (n?) = .670. Since the p-value
(.000) is significant we reject the null hypothesis
(HO4). This means that PLS has a significant
effect on students' academic performance in
Chemistry. The Partial Eta Squared (0.670)
suggests that 67.0% of the variance in posttest

scores is due to the PLS treatment, which
indicates a very strong effect. The corresponding
research question 1 indicated that the
experimental group had mean gain of 21.09 in
favor of PLS.

Ho2: There is no significant effect of Personalized
Learning strategy (PLS) on Motivation among
senior secondary school students in Kaduna
state.

Table 4: Results of ANCOVA Analysis on effect of Personalized Learning strategy (PLS) on Motivation

Type Il Sum of Mean Partial Eta
Source Squares df Square F Squared
Corrected Model 9565.7142 2 4782.857 172.624 814
Intercept 278.446 1 278.446 10.050 113
Treatment 1827.741 1 1827.741  65.967 455
Pretest 7162.994 1 7162994  258.529 .766
Error 2188.835 79 27.707
Total 294489.000 82
Corrected Total 11754.549 81

Table 4 showed the result of effect of
Treatment (PLS) on Motivation. The result
revealed that the effect of treatment (Personalized
Learning Strategy) on students' motivation is
statistically significant F(1,79) = 65.967, p = .000,
Partial Eta Squared (n?) = .455. Since p < 0.05, we
reject the hypothesis (Hos) and conclude that
Personalized Learning Strategy significantly
increases students' motivation in Chemistry. The
Partial Eta Squared (0.455) suggests that 45.5%
of the variance in posttest motivation scores is
because of the PLS treatment, indicating a large
effect. The corresponding research question 2
also indicated that the experimental group had
mean gain of 16.71 in favor of PLS.

DISCUSSION OF FINDINGS

This study investigated the Effect of
Personalized Learning Strategy on Motivation and
Academic Performance in Chemistry among
Public Senior Secondary School Students in
Kaduna State, Nigeria. The findings of this study
reveal that the Personalized Learning Strategy

(PLS) had a statistically significant and positive
effect on both academic performance and
motivation in Chemistry among public senior
secondary school students in Kaduna State. Both
descriptive and inferential statistical analyses,
particularly the ANCOVA results, support this
conclusion.

Students who were exposed to PLS
demonstrated a remarkable improvement in their
academic performance, with a mean gain of
21.09, in contrast to the control group, which had
amean gain of only 3.95. The ANCOVA confirmed
that this difference was statistically significant,
with F(1,79) = 160.543, p < 0.05, and a Partial Eta
Squared of 0.670, indicating that 67.0% of the
variance in academic performance was
attributable to the personalized learning
intervention. These findings align with previous
research by Abedi et al. (2021), who found that
personalized learning significantly improved
students’ content mastery and academic
outcomes. Similarly, Jirapipat (2019) emphasized
the positive impact of digital and individualized
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content delivery on student engagement and
performance. The evidence from this study
reinforces the idea that tailoring instruction to
students’ individual needs, learning pace, and
preferences results in deeper understanding and
improved academic success, especially in
complex subjects like Chemistry.

In terms of motivation, the students in
the experimental group also demonstrated
substantial improvement, with a mean gain of
16.71, compared to 5.03 in the control group.
ANCOVA results further confirmed the statistical
significance of this effect, with F(1,79) = 65.967, p
< 0.05, and a Partial Eta Squared of 0.455,
suggesting that 45.5% of the variance in students’
motivation was due to the personalized learning
treatment. This outcome is consistent with Self-
Determination Theory (SDT) proposed by Ryan
and Deci, which holds that fostering autonomy,
competence, and relatedness enhances intrinsic
motivation. The motivational impact observed in
this study also echoes the findings of Jirapipat
(2019) and Makhambetova et al. (2021), both of
whom reported that personalization in teaching
strategies leads to increased student engagement
and motivation across different learning
environments.

Although Ogwari et al. (2020) did not
find statistically significant results in their study
conducted in Kenya, their findings still indicated
improved post-test performance for students
exposed to PLS. This suggests that factors such
as regional context, implementation fidelity, and
sample size may influence the effectiveness of
personalized learning strategies in different
educational settings.

The positive outcomes of this study are
theoretically grounded in Constructivist Learning
Theory, which emphasizes the importance of
active student engagement and the relevance of
prior  knowledge in  constructing  new
understanding. PLS aligns with this theory by
providing learning experiences that are
meaningful and tailored to the learner's
background and needs. Additionally, Self-
Determination Theory provides a strong
psychological framework for interpreting the
increase in motivation, as the strategy satisfies

learners’ basic psychological needs for autonomy
and competence. Together, these theoretical
underpinnings explain why personalized learning
was effective in enhancing both the academic and
motivational outcomes of students in this study.

CONCLUSION

Overall, the findings strongly support the
effectiveness of Personalized Learning Strategy in
enhancing both academic performance and
motivation in Chemistry among senior secondary
school students in Kaduna State. The high effect
sizes observed in this study underscore the
potential of PLS as a transformative pedagogical
tool in chemistry.

RECOMMENDATIONS
Based on the findings, the following
recommendations are proposed:

1. Teachers and Schools should adopt
peer collaborative and personalized
learning strategies to enhance student
engagement, academic performance,
and retention, especially in science
subjects like Chemistry.

2. Educational Psychologists and
Counsellors  should  support  the
implementation of these strategies by
addressing students’ cognitive,
emotional, and motivational needs,
while guiding teachers on best
practices.
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