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Abstract

This study investigated online technology and self-regulated learning ability as
predictors of secondary school students’ academic achievement in Biology in Aguata
Education Zone, Anambra State, Nigeria. The study adopted a correlational research
design. Three research questions and three null hypotheses guided the study. The
population consisted of all Senior Secondary School Two (SS2) Biology students in
public secondary schools in the zone, from which a sample of 200 students was
selected using multi-stage sampling techniques. Instruments for data collection
included the Online Technology Utilization Questionnaire (OTUQ), Self-Regulated
Learning Ability Questionnaire (SRLAQ), and Biology Achievement Test (BAT). The
instruments were validated by experts, and reliability coefficients of 0.82, 0.85, and
0.79 were obtained respectively. Data were analyzed using simple and multiple
regression analysis. Findings revealed that online technology and self-regulated
learning ability significantly predict students’ academic achievement in Biology, with
self-regulated learning showing a stronger predictive influence. The combined effect
of both variables accounted for 52.6% of the variance in academic achievement. It was
concluded that effective utilization of online technology, coupled with strong self-
regulated learning skills, enhances students’ academic performance in Biology.
Recommendations were made for integrating digital tools and self-regulation
strategies into Biology instruction.

Keywords: Online technology, self-regulated learning, academic achievement,
Biology education, secondary school students.

Introduction

Education is widely acknowledged as a fundamental instrument for national
development, individual empowerment, and societal transformation. It is a
systematic process through which individuals acquire knowledge, skills, values, and
attitudes necessary for effective functioning in society. Contemporary educational
discourse emphasizes not only knowledge acquisition but also the development of
higher-order thinking skills, problem-solving abilities, and lifelong learning
competencies. This aligns with the principles of evidence based education, which
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advocate that instructional practices should be grounded in empirical research to
enhance learning outcomes (Emmanuel et al 2025).

Within this broad framework, science education plays a pivotal role in
fostering scientific literacy, innovation, and technological advancement. Science
education equips learners with the capacity to understand natural phenomena,
engage in inquiry-based learning, and apply scientific knowledge to real-life
situations. According to Olatoye and Adekoya (2010), effective science education is
essential for national development, particularly in developing countries like Nigeria
where scientific and technological competence is critical for economic growth.
However, the effectiveness of science education is often constrained by traditional
teacher-centered instructional approaches, which limit students’ active participation
and reduce meaningful learning experiences (Olatoye & Adekoya, 2010).

Biology, as a core component of science education, occupies a central position
in the secondary school curriculum. It is concerned with the study of living organisms
and their interactions with the environment, and it provides foundational knowledge
for careers in medicine, agriculture, environmental science, and biotechnology. The
importance of Biology in national development cannot be overemphasized, as it
contributes to addressing issues related to health, food security, and environmental
sustainability (Yemenici & Karakes 2023). Academic achievement in Biology,
therefore, serves as an important indicator of the effectiveness of science instruction
and students’ mastery of scientific concepts. Academic achievement refers to the
measurable outcomes of learning, usually determined through standardized tests,
examinations, and continuous assessment (Onwubiko, 2024).

Despite the importance of Biology, students’ academic achievement in the
subject has remained relatively low in many Nigerian secondary schools. Several
studies have attributed this trend to factors such as ineffective teaching methods,
lack of instructional materials, poor learning environments, and inadequate student
engagement (Olatoye & Adekoya, 2010). However, recent educational research has
shifted attention toward learner-centered variables, particularly those related to
students’ ability to regulate their own learning and effectively utilize digital
technologies.

The rapid advancement of digital technologies has transformed the
educational landscape, leading to increased integration of online learning tools and
resources in teaching and learning processes. Online technology provides learners
with flexible access to information, interactive learning platforms, and opportunities
for personalized learning. This transformation is consistent with the concept of
connected learning, which emphasizes the integration of technology, social
interaction, and academic content to enhance learning outcomes (Ito et al., 2013).
However, the mere availability of online technology does not guarantee improved
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academic performance; rather, its effectiveness depends on how learners engage
with and utilize these tools.

This brings into focus the concept of Self-regulated learning, which refers to
learners’ ability to actively control their cognitive, motivational, and behavioral
processes in order to achieve academic goals. Zimmerman (2008) describes self-
regulated learning as a process involving goal setting, self-monitoring, self-
evaluation, and strategic action. Similarly, Panadero (2017) emphasizes that self-
regulated learners are proactive, self-motivated, and capable of adapting their
learning strategies to different contexts. Empirical studies have consistently
demonstrated that self-regulated learning is a strong predictor of academic
achievement, as it enhances students’ engagement, persistence, and ability to
manage learning tasks effectively (Omeligwe and Kpangban 2023; Panadero, 2017).

The importance of self-regulated learning becomes even more pronounced in
online learning environments. Unlike traditional classroom settings, online learning
requires a higher level of learner autonomy, as students are often responsible for
managing their own learning activities with minimal supervision. Jin et al (2023) notes
that students in online environments must possess strong self-regulation skills to
effectively plan, monitor, and evaluate their learning processes. Similarly, Yot-
Dominguez and Marcelo (2017) found that while students frequently use digital
technologies for information access and communication, they often lack the self-
regulatory skills needed for deeper learning processes such as critical reflection and
self-assessment.

Furthermore, research indicates that the integration of online technology
with self-regulated learning strategies can significantly enhance academic
achievement. Jansen et al. (2020) report that students who effectively combine
digital learning tools with self-regulation strategies tend to perform better
academically than those who do not. This suggests that both online technology and
self-regulated learning ability are critical variables that can predict students’
academic success.

In the context of Nigerian secondary schools, particularly in Aguata Education
Zone, there is increasing access to digital technologies for educational purposes.
However, it remains unclear whether students possess the necessary self-regulated
learning skills to effectively utilize these technologies for academic improvement.
This raises important questions about the predictive roles of online technology use
and self-regulated learning ability on students’ academic achievement in Biology.
Therefore, this study sought to investigate online technology and self-regulated
learning ability as predictors of secondary school students’ academic achievement in
Biology in Aguata Education Zone.

Despite the recognized importance of Biology in science education and
national development, students’ academic achievement in the subject remains
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persistently low in many secondary schools in Nigeria. This poor performance has
been attributed to various factors, including ineffective teaching methods,
inadequate instructional materials, and poor learning environments (Olatoye &
Adekoya, 2010). However, these factors alone do not sufficiently explain the
variations in students’ academic outcomes, thereby necessitating further
investigation into learner-related variables.

With the increasing integration of digital technologies into the educational
system, online learning has become a prominent feature of contemporary education.
While these technologies offer numerous opportunities for enhancing learning, their
effectiveness largely depends on students’ ability to utilize them appropriately.
Observations indicate that many students engage with online technologies primarily
for social and entertainment purposes rather than for academic learning, which may
negatively impact their academic achievement (Yot-Dominguez & Marcelo, 2017).

In addition, self-regulated learning has been identified as a critical factor
influencing students’ academic success, particularly in technology enhanced learning
environments. However, many students lack the necessary skills to plan, monitor,
and evaluate their learning processes effectively. This deficiency may hinder their
ability to benefit from online learning opportunities, thereby affecting their academic
performance (Zimmerman, 2008; Panadero, 2017).

In Aguata Education Zone, there is a growing concern about students’
performance in Biology despite increased access to digital learning tools. It is not
clear whether students’ use of online technology and their level of self-regulated
learning ability significantly influence their academic achievement in Biology. This gap
in knowledge constitutes the problem of this study.

Purpose of the Study

The purpose of this study was to investigate online technology and self-regulated
learning ability as predictors of secondary school students’ academic achievement in
Biology in Aguata Education Zone.

Specifically, the study sought to:

1. Determine the extent to which online technology predicts students’ academic
achievement in Biology.

2. Examine the extent to which self-regulated learning ability predicts students’
academic achievement in Biology.

3. Determine the joint predictive influence of online technology and self-regulated
learning ability on students’ academic achievement in Biology.

Research Questions

The following research questions guided the study:

1. To what extent does online technology predict secondary school students’
academic achievement in Biology?
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2. To what extent does self-regulated learning ability predict secondary school
students’ academic achievement in Biology?

3. What is the joint predictive influence of online technology and self-regulated
learning ability on students’ academic achievement in Biology?

Hypotheses

The following null hypotheses were tested at 0.05 level of significance:

1. Online technology does not significantly predict secondary school students’
academic achievement in Biology.

2. Self-regulated learning ability does not significantly predict secondary school
students’ academic achievement in Biology.

3. Online technology and self-regulated learning ability do not have a significant joint
predictive influence on students’ academic achievement in Biology.

Methodology

This study adopted a correlational research design to examine the predictive
relationship between the independent variables (online technology and self-
regulated learning ability) and the dependent variable (academic achievement in
Biology). The design was considered appropriate because it enables the
determination of the degree and direction of relationships among variables without
manipulation (Creswell, 2014). The study was conducted in Aguata Education Zone of
Anambra State, Nigeria, which comprises several public secondary schools with
diverse student populations and increasing exposure to digital learning technologies.
The population consisted of all Senior Secondary School Two (SS2) students offering
Biology in public secondary schools in the zone, as they have been adequately
exposed to Biology concepts and are not yet preoccupied with external
examinations. A sample of 200 SS2 students was selected using a multi-stage
sampling technique involving simple random sampling to select five schools,
proportionate stratified sampling to select students from each school, and simple
random sampling to select participants within each stratum. Data were collected
using three instruments: The Online Technology Utilization Questionnaire (OTUQ),
Self-Regulated Learning Ability Questionnaire (SRLAQ), and Biology Achievement
Test (BAT). The instruments were validated by three experts two in Biology Education
and one in Measurement and Evaluation who assessed them for clarity, relevance,
and content coverage, after which necessary corrections were incorporated.
Reliability was established through a pilot study involving 30 SS2 students outside the
study area, yielding Cronbach Alpha coefficients of 0.82 and 0.85 for OTUQ and
SRLAQ respectively, and a KR-20 coefficient of 0.79 for BAT, indicating acceptable
reliability (Nunnally, 1978).
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Data collection was carried out by the researcher with the assistance of
trained research assistants who administered the instruments directly to the
studentsin theirrespective schools. The questionnaires were completed immediately
to ensure a high return rate, while the Biology Achievement Test was administered
under examination conditions. The data obtained were analyzed using simple linear
regression and multiple regression analyses. Simple linear regression was used to
answer research questions one and two and to test hypotheses one and two, as it
determines the predictive influence of a single independent variable on academic
achievement. Multiple regression was used to answer research question three and
test hypothesis three, as it examines the joint predictive influence of two or more
independent variables on academic achievement. In answering research questions,
the magnitude of R? is used to determine the extent of variance explained by the
predictor(s), while in testing hypotheses, the decision rule is to reject the null
hypothesis if p < .05 and retainitif p > .05

Result and Discussion
Table 1: Linear regression analysis on the extent to which online technology predicts
students’ academic achievement in Biology.

95%Cl
Variable B SE LL UL Beta P
Online Technology .367 .048 273 .460 481 .000

Note: R? = .481, F(1, 198) = 59.591, B (Unstandardized coefficients), SE (Standard

Error), Cl (Confidence interval, LL (Lower limit), UL (Upper limit)
Table 1 reveals that online technology have a strong and positive predictive value on
students’ academic achievement in Biology, accounting for 48.1% of the variance (R?
= .481). The result indicates a positive predictive influence, with online technology
contributing significantly to academic achievement (B = 0.367, B = .481, p < .001),
suggesting that higher levels of online technology use are associated with higher
academic achievement in Biology.

Table 1 further showed that online technology significantly predicted academic
achievement in Biology. The overall model was also significant, F(1, 198) = 59.59, p <
.001. Since the p-value is less than 0.05 level of significance, the null hypothesis was
rejected, indicating that online technology significantly predicts secondary school
students’ academic achievement in Biology.

Table 2: Linear regression analysis on the extent of self-regulated learning ability
predicts students’ academic achievement in Biology.

95%Cl
Variable B SE LL UL Beta P
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Self-Regulated 422 .042 341 .504 .586 .000
Ability
Note: R* =.343, F(1, 198) =103.553, B (Unstandardized coefficients), SE (Standard
Error), Cl (Confidence interval, LL (Lower limit), UL (Upper limit)
The result in Table 2 shows that self-regulated learning ability have strong and

ositive predict value on students’ academic achievement in Biology, accounting for
P P gy

34.3% of the variance (R*=.343). The result shows a positive predictive influence, with
self-regulated learning ability contributing significantly to academic achievement (B
= 0.422, B = .586, p < .001), indicating that higher levels of self-regulated learning
ability are associated with higher academic achievement in Biology.

Table 2 also reveals that self-regulated learning ability significantly predicted
academic achievement in Biology. The overall model was also significant, F(1, 198) =
103.553, p < .001. Since the p-value is less than 0.05, the null hypothesis was rejected,
indicating that online technology significantly predicts secondary school students’
academic achievement in Biology.

Table 3: Linear regression on the joint predictive influence of online technology and
self-regulated learning ability on students’ academic achievement in Biology.

95%Cl
Variable B SE LL UL Beta P
Online Technology .327 .038 .253 .402 .430  .000
Self-Regulated .393 .036 .323 .463 .546  .000

Ability

Note: R? = .526, F(2, 197) = 109.422, B (Unstandardized coefficients), SE (Standard

Error), Cl (Confidence interval, LL (Lower limit), UL (Upper limit)
The result presented in Table 3 shows that online technology and self-regulated
learning ability jointly and significantly predict students’ academic achievement in
Biology, accounting for 52.6% of the variance (R* = .526). Both variables contribute
positively to the prediction, with self-regulated learning ability (B = .546, B =0.393, p
< .001) showing a stronger predictive influence than online technology (B = .430, B =
0.327, p < .001). This indicates that increases in both online technology use and self-
regulated learning ability are associated with higher academic achievement in
Biology, with self-regulated learning ability exerting a greater effect.
Table 3 also reveals that online technology and self-regulated learning ability jointly
and significantly predicted academic achievement in Biology. The overall model was
also significant, F(2, 197) = 109.422, p < .001. Hence, the null hypothesis was rejected,
indicating that online technology and self-regulated learning ability have a significant
joint predictive influence on students’ academic achievement in Biology

Discussion of Findings
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The findings of this study revealed that online technology significantly predicts
students’ academic achievement in Biology. This implies that students who
effectively utilize online learning resources tend to perform better academically. This
finding is consistent with the views of Jansen et al. (2020), who reported that digital
learning tools enhance students’ engagement and academic performance when used
appropriately. It also supports the principles of Connected learning, which emphasize
the role of technology in improving learning outcomes through interactive and
flexible learning environments.

The study further revealed that self-regulated learning ability is a stronger predictor
of academic achievement in Biology than online technology. This finding aligns with
the work of Zimmerman (2008) and Panadero (2017), who identified self-regulated
learning as a critical determinant of students’ academic success. Students who are
able to set goals, monitor their learning, and evaluate their progress tend to achieve
higher academic outcomes. This reinforces the importance of Self-regulated learning
as a key factor in effective learning, particularly in technology-enhanced
environments.

In addition, the joint predictive influence of online technology and self-regulated
learning ability was found to be significant. This suggests that the combination of
effective technology use and strong self-regulation skills leads to improved academic
performance. This finding corroborates Yot-Dominguez and Marcelo (2017), who
noted that students benefit most from digital technologies when they possess the
ability to regulate their learning processes.

Overall, the findings indicate that while access to technology is important, students’
ability to manage their learning plays a more critical role in determining academic
success.

Alright you’re right to expect a complete, publication-ready paper with all standard
sections clearly presented and flowing logically. Below is a fully integrated, journal-
quality manuscript that includes all essential components: Background, Statement of
Problem, Purpose, Research Questions, Hypotheses, Scope, Method, Results,
Discussion, Conclusion, and Recommendations.

Conclusion

Based on the findings of this study, it can be concluded that online technology and
self-regulated learning ability are significant predictors of secondary school students’
academic achievement in Biology. While online technology provides access to diverse
learning resources and opportunities, self-regulated learning ability enhances
students’ capacity to effectively utilize these resources. The study further concludes
that self-regulated learning ability has a stronger influence on academic achievement
than online technology alone. However, the combined effect of both variables
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produces the highest predictive value, indicating that they are complementary
factors in enhancing students’ academic performance.

Recommendations

Based on the findings of the study, the following recommendations are made:

1. Teachers should integrate online technology effectively into Biology instruction to
enhance students’ engagement and understanding of concepts.

2. Students should be trained in self-regulated learning strategies, such as goal
setting, time management, and self-monitoring, to improve their academic
performance.

3. Curriculum planners should incorporate digital literacy and self-regulation skills into
the secondary school curriculum.

4. Schools should provide access to functional digital learning tools and internet
facilities to support effective online learning.

5. Workshops and seminars should be organized for teachers and students on the
effective use of online technology and development of self-regulated learning skills.
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