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based learning, Collaborative learning,approach and the academic performance of secondary school students in

problem-based learning, AcademicBiology in Imo State, Nigeria. Three objectives, three research questions

performance and three hypotheses guided the study. A correlational research design
was employed, and data were collected from a sample of 115 senior
secondary school students selected through stratified random sampling
from the three senatorial zones of Imo State. A structured questionnaire
was used to assess the extent of constructivist instructional strategies
experienced by the students, while academic performance was measured
using their Biology achievement records. Data were analyzed using the
Pearson Product-Moment Correlation Coefficient (PPMCC) at a 0.05
level of significance with the aid of SPSS version 25.0. The findings
revealed a strong and statistically significant positive relationship
between inquiry-based learning and academic performance, as well as a
moderate but significant positive correlation between problem-based
learning and students’ achievement in Biology. However, the study
found a weak and statistically insignificant negative correlation between
collaborative learning practices and academic performance. Based on
these findings, the study concluded that constructivist teaching
strategies, particularly inquiry-based and problem-based learning,
positively influence students” academic outcomes in Biology. The study
recommends targeted professional development for teachers in the use
of constructivist methods, better structuring and support for
collaborative learning activities, and a broader adoption of student-
centered, active learning techniques to enhance science education
outcomes in secondary schools.

Introduction

The constructivist approach to learning posits that learners actively construct their own
understanding and knowledge of the world through experiences and reflecting on those experiences.
This educational philosophy, rooted in the works of Jean Piaget and Lev Vygotsky, emphasizes the
importance of active engagement, social interaction, and contextual learning in the acquisition of
knowledge (Piaget, 1972; Vygotsky, 1978). In the context of science education, constructivist
methodologies encourage students to explore, ask questions, and derive meaning from their
observations, thereby fostering deeper understanding and retention of scientific concepts.

Biology, as a core science subject, plays a pivotal role in the Nigerian secondary school
curriculum. It provides students with essential knowledge about living organisms and life processes,
which is fundamental for careers in health, agriculture, and environmental sciences. However, despite
its importance, students' performance in Biology at the secondary school level in Nigeria, including Imo
State, has been consistently below expectations. Reports from the West African Examinations Council
(WAEC) indicate a persistent trend of low achievement in Biology, attributed to factors such as rote
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learning, lack of practical experiences, and teacher-centered instructional methods (WAEC Chief
Examiners' Report, 2020).

The teaching and learning of Biology in Nigerian secondary schools have long been challenged
by traditional instructional methods that often fail to engage students actively. These conventional
approaches, typically characterized by rote memorization and teacher-centered delivery, have been
linked to students' poor performance and lack of interest in the subject. In response to these challenges,
educational theorists and practitioners have advocated for constructivist teaching approaches that
emphasize active student participation and knowledge construction. Constructivist strategies such as
inquiry-based learning, problem-based learning, and collaborative learning have been recognized for
their potential to enhance students' understanding and academic performance in science subjects,
including Biology.

Inquiry-based learning (IBL) is a pedagogical approach that encourages students to explore, ask
questions, and construct knowledge through active investigation. This method aligns with the
constructivist theory, which posits that learners build new knowledge upon their existing cognitive
structures. Studies have shown that IBL can significantly improve students' academic achievement in
Biology. For instance, a study conducted in Kogi State, Nigeria, revealed that students taught using the
guided inquiry method achieved higher scores in Biology compared to those taught through traditional
lecture methods. Similarly, Enebechi (2023) found that the IBL approach enhanced students' retention in
Biology, suggesting that this method not only improves immediate academic performance but also
supports long-term understanding.

Problem-based learning (PBL), another constructivist strategy, involves presenting students
with real-world problems that require critical thinking and problem-solving skills. This approach has
been associated with improved academic outcomes in science education. In a study conducted in
Enugu State, Nigeria, students exposed to PBL and hands-on activities demonstrated significantly
higher achievement in Biology than those taught through conventional methods. Furthermore, research
in Kebbi State indicated that STEM-PBL approaches positively impacted students' Biology achievement
and facilitated better retention of information. These findings underscore the effectiveness of PBL in
enhancing students' academic performance in Biology.

Collaborative learning, which involves students working together to achieve learning goals, is
another constructivist approach that has shown promise in improving academic outcomes. By engaging
in group discussions and cooperative tasks, students can deepen their understanding and develop
critical thinking skills. A study in Orumba South Local Government Area demonstrated that
collaborative learning significantly improved secondary school students' achievement and interest in
Biology compared to traditional learning styles. Similarly, research in Rivers State found that
cooperative learning strategies led to higher Biology performance among students than conventional
lecture methods. These studies highlight the potential of collaborative learning in enhancing students'
academic performance in Biology.

Despite the documented benefits of constructivist approaches, their implementation in Nigerian
secondary schools remains limited. Factors such as large class sizes, inadequate teacher training, and
insufficient instructional resources hinder the effective adoption of constructivist methodologies
(Akinbobola, 2009). In Imo State, there is a dearth of empirical studies examining the relationship
between constructivist teaching practices and students' academic performance in Biology. This gap
underscores the need for research to explore how constructivist approaches influence learning
outcomes in the state's educational context.

Therefore, this study seeks to investigate the correlation between the constructivist approach
and the academic performance of secondary school students in Biology in Imo State.
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Statement of the Problem

Biology, as a core science subject in the Nigerian secondary school curriculum, plays a vital role
in laying the foundation for careers in medicine, agriculture, biotechnology, and other life sciences.
However, despite its importance, the academic performance of students in Biology in Imo State has
remained consistently poor, as reflected in the results of internal examinations and external assessments
such as the West African Senior School Certificate Examination (WASSCE). This persistent
underperformance raises critical concerns about the teaching and learning strategies employed in
Biology classrooms across the state.

Traditional instructional methods, which are predominantly teacher-centered and lecture-based,
continue to dominate the classroom setting. These approaches often discourage student engagement,
curiosity, and critical thinking—factors that are crucial to understanding scientific concepts.
Consequently, students may develop a superficial understanding of biological principles without the
ability to apply knowledge meaningfully in real-life contexts. This has led to a growing call for
alternative teaching strategies that actively involve learners in the construction of knowledge.

Constructivism, a theory of learning that emphasizes the active role of learners in constructing
their own understanding based on experiences, prior knowledge, and interaction with their
environment, has gained attention as a potentially transformative approach in science education. The
constructivist approach encourages problem-solving, inquiry-based learning, collaboration, and the use
of real-world examples, all of which have been shown to improve conceptual understanding and
academic performance in various subjects and contexts.

Therefore, this study seeks to address the problem of poor academic performance in Biology by
investigating the extent to which the constructivist teaching approach influences learning outcomes
among secondary school students in Imo State.

Aim and objectives of the study
Constructivism approach and academic performance of students of Imo state in biology. Specifically the
objectives are to:
1. determine the relationship between the use of inquiry-based learning and students” academic
performance in Biology in secondary schools in Imo State.
2. examine the correlation between problem-based learning and academic achievement in Biology
among secondary school students in Imo State.
3. investigate the association between collaborative learning and academic performance of
students in Biology in Imo State.

Research Questions
1. What is the relationship between the use of inquiry-based learning and students’ academic
performance in Biology in secondary schools in Imo State?
2. What is the correlation between problem-based learning and students” academic achievement in
Biology in secondary schools in Imo State?
3. What is the association between collaborative learning and academic performance of students in
Biology in secondary schools in Imo State?

Hypotheses
1. There is no significant relationship between the use of inquiry-based learning and students’
academic performance in Biology in secondary schools in Imo State.
2. There is no significant correlation between problem-based learning and students’ academic
achievement in Biology in secondary schools in Imo State.
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3. There is no significant association between collaborative learning and students’ academic
performance in Biology in secondary schools in Imo State.

Conceptual Clarification
Academic Performance

Academic performance refers to the extent to which a student achieves set educational goals and
demonstrates proficiency in academic disciplines over time (Adebayo, 2018). Traditionally, it is
measured using grades, standardized test scores, and assessments. However, modern interpretations of
academic performance go beyond test results to include a student’s ability to think critically, solve
problems, and apply knowledge in practical situations (Olatoye & Ogunkola, 2016). In Biology
education, academic performance involves more than memorizing facts—it includes the ability to
conduct experiments, analyze data, and understand biological systems (Obanya, 2014). Academic
performance is a multidimensional construct influenced by cognitive, affective, and psychomotor
domains of learning (Bloom, 1956). These domains collectively determine how well a student can
acquire, internalize, and use knowledge. In assessing performance, it is important to recognize the
influence of learning styles, motivation, teaching methods, and available resources (Ogunleye, 2015).

Particularly in scientific subjects like Biology, academic achievement is best evaluated not just

by written tests, but through laboratory performance, scientific reasoning, and real-world application of
concepts (Uche & Opara, 2013).
Academic performance is shaped by a variety of internal and external factors. Internally, learners bring
with them a range of attributes such as cognitive ability, prior knowledge, emotional stability, learning
style, and self-motivation (Zimmerman, 2000). A student who is motivated and confident is more likely
to engage with learning tasks and perform well academically (Bandura, 1997). External factors such as
socio-economic background, parental involvement, teacher competence, and school infrastructure
significantly affect performance outcomes (Ezeudu et al.,, 2013). For instance, students from well-
supported home environments tend to have higher academic achievements due to access to learning
materials and guidance (Adeyemo, 2010). The quality of teaching also plays a critical role; studies have
shown that student-centered teaching strategies lead to better academic results than traditional lecture
methods (Okebukola, 2002).

In Biology, poor academic performance has been linked to inadequate laboratory facilities, lack
of instructional materials, and teacher inefficiency (Ogunniyi, 2008). In Imo State specifically, challenges
such as overcrowded classrooms, outdated textbooks, and limited exposure to practical experiences
have been reported as significant barriers to effective Biology instruction (Nwachukwu, 2019). These
issues point to the need for a more engaging, resource-enriched, and supportive learning environment
to enhance academic performance.

Measuring academic performance has traditionally relied on summative assessments such as
terminal exams, quizzes, and national standardized tests. While these tools provide quantifiable data,
they often fail to capture the full scope of a student's learning capacity, especially in practical-oriented
subjects like Biology (Black & Wiliam, 1998). Recent educational trends advocate for the integration of
formative assessments, project-based learning, and portfolio assessments to evaluate deeper
understanding and critical thinking skills (Sadler, 1989). Furthermore, improving academic
performance requires strategic shifts in teaching approaches. Research has shown that constructivist
methods, which emphasize active participation, exploration, and learner autonomy, yield better
academic outcomes than didactic instruction (Vygotsky, 1978; Piaget, 1954). Constructivism promotes
meaningful learning by allowing students to build on prior knowledge through interaction,
collaboration, and reflection (Brooks & Brooks, 1999).

In Biology, this may involve hands-on experiments, group investigations, and real-life problem-
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solving tasks that make learning relevant and engaging. According to Jerome Bruner (1966), when
students are involved in the learning process, they are more likely to retain knowledge and perform
better academically. Therefore, a paradigm shift from passive to active learning is essential for
improving academic performance and preparing students for lifelong scientific inquiry.

Theoretical Foundations of the Constructivist Approach

Constructivism is a learning theory rooted in the idea that knowledge is not passively received
from the environment or authority figures, but actively constructed by the learner through interaction
with their experiences, prior knowledge, and the social context in which learning occurs. This theory
emerged prominently in the 20th century through the work of developmental psychologists such as
Jean Piaget and social theorists like Lev Vygotsky. Piaget emphasized cognitive constructivism,
proposing that children go through stages of cognitive development and actively build mental models
of the world as they interact with it (Piaget, 1954).

According to Piaget, knowledge acquisition is a process of assimilation and accommodation that
results in increasingly complex and abstract mental structures. In contrast, Vygotsky (1978) introduced
the idea of social constructivism, asserting that learning is fundamentally a social process. He
introduced the concept of the Zone of Proximal Development (ZPD), which describes the range of tasks
a learner can perform with the guidance of a more knowledgeable other, such as a teacher or peer.
Vygotsky argued that culture and social interaction play a critical role in cognitive development,
highlighting the importance of collaborative learning and dialogue. Together, these foundational
theories underscore that learners are not empty vessels to be filled with information but are active
participants in the meaning-making process. This paradigm shift from teacher-centered to learner-
centered education represents a significant departure from traditional pedagogies and forms the core of
constructivist educational approaches.

Principles and Practices of Constructivist Teaching

Constructivist teaching is guided by several key principles that shape how instruction is
designed and delivered. First, it recognizes that learning is an active, constructive process where
students must be engaged in tasks that require them to think critically, solve problems, and build on
what they already know (Brooks & Brooks, 1999). The role of the teacher is redefined from being a
dispenser of knowledge to a facilitator of learning. Teachers provide scaffolding, pose challenging
questions, encourage exploration, and support learners in constructing their understanding. A central
practice in constructivist classrooms is inquiry-based learning, which encourages students to pose
questions, investigate, experiment, and reflect on their findings.

Other important strategies include project-based learning, problem-solving tasks, collaborative
learning, discussion-based instruction, and the integration of real-world contexts into the curriculum.
Unlike traditional methods that often emphasize rote memorization and standardized tests,
constructivist instruction prioritizes depth over breadth, encouraging students to develop conceptual
understanding and transferable skills. Assessment in constructivist classrooms is typically formative
and performance-based, involving peer assessment, self-assessment, portfolios, presentations, and
reflective journals. These methods allow educators to gain a holistic understanding of a student’s
learning progress.

Furthermore, constructivist educators create learning environments that value student voice,
promote diversity of thought, and encourage risk-taking and resilience. This approach not only
improves academic performance but also fosters a sense of ownership and autonomy in learners,
preparing them for lifelong learning.
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Application of the Constructivist Approach in Science and Biology Education

The constructivist approach is particularly effective in the teaching and learning of science
subjects such as Biology, where understanding complex systems, conducting experiments, and making
observations are essential elements. In traditional science classrooms, students are often required to
memorize definitions, diagrams, and processes without a deep understanding of their real-world
relevance. Constructivist strategies challenge this by engaging students in hands-on, minds-on activities
that require active participation, reflection, and application. For example, a Biology teacher using a
constructivist approach might organize a class project where students investigate environmental issues
in their local communities, design experiments to test water quality, and present solutions based on
scientific evidence.

Through this process, students construct meaningful knowledge about ecological systems,
chemical processes, and human impact on the environment. The teacher guides the inquiry process,
facilitates collaboration, and encourages students to draw connections between classroom content and
societal issues. This not only enhances understanding but also builds scientific literacy and civic
responsibility (Fosnot, 2005). Additionally, the constructivist approach supports differentiated learning
by allowing students to work at their own pace, use multiple resources, and express their
understanding through various media. In the context of Imo State, where educational challenges such
as large class sizes and lack of laboratory facilities are common, constructivist strategies such as
collaborative learning, use of virtual labs, and community-based science projects can provide viable
alternatives to traditional models.

Furthermore, by promoting inquiry, dialogue, and problem-solving, the constructivist approach
aligns well with the goals of modern science curricula, which emphasize 21st-century skills such as
creativity, communication, and critical thinking. Therefore, implementing constructivist pedagogy in
Biology education not only improves academic outcomes but also nurtures scientifically informed and
socially conscious learners.

Methodology

This study adopted a correlational research design to examine the relationship between the
constructivist approach and the academic performance of secondary school students in Biology in Imo
State. The population of the study comprised all senior secondary school students offering Biology
across public secondary schools in Imo State. A sample of 115 students was drawn from the population
using a stratified random sampling technique, ensuring representation across the three senatorial zones
of the state (Owerri, Orlu, and Okigwe) and balancing factors such as school type and gender. The
instrument for data collection was a structured questionnaire designed to assess the extent of
constructivist teaching strategies experienced by the students, alongside their academic records in
Biology which served as a measure of academic performance. The method of data analysis involved the
use of Pearson Product-Moment Correlation Coefficient (PPMCC) to determine the strength and
direction of the relationship between constructivist practices and students” academic performance. All
data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 25.0, and
hypotheses were tested at a 0.05 level of significance.

Result

Research Question One: What is the relationship between the use of inquiry-based learning and
students” academic performance in Biology in secondary schools in Imo State?

Hypothesis One: There is no significant relationship between the use of inquiry-based learning and
students” academic performance in Biology in secondary schools in Imo State
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Table 1: Pearson Product Moment Correlation between inquiry-based learning and Academic
Performance in Biology

Inquiry-based Academic

learning Performance in

English

Inquiry-based  Pearson Correlation 1 .858**

learning Sig. (2-tailed) .000

N 115 115

Academic Pearson Correlation .858** 1
Performance in  Sig. (2-tailed) .000

Biology N 115 115

*Correlation significant at the 0.05 level (2-tailed)

The result presented in Table 4 shows a strong positive correlation between the use of inquiry-
based learning and students” academic performance in Biology, with a Pearson correlation coefficient of
r = 0.858, which is significant at the 0.05 level (p = .000). This indicates that as the use of inquiry-based
learning strategies increases, students’ academic performance in Biology also improves significantly.
The p-value (.000) is less than the alpha level of 0.05, which means the relationship is statistically
significant. Consequently, the null hypothesis, which states that there is no significant relationship
between the use of inquiry-based learning and students’ academic performance in Biology, is rejected.
This finding suggests that incorporating inquiry-based learning methods in Biology instruction has a
meaningful and positive impact on students” academic outcomes in secondary schools in Imo State.

Research Question Two: What is the correlation between problem-based learning strategies and
students” academic achievement in Biology in secondary schools in Imo State?

Hypothesis Two: There is no significant correlation between problem-based learning and students’
academic achievement in Biology in secondary schools in Imo State.

Table 2: Pearson Product Moment Correlation between Problem-based learning and Academic
Performance in English Language

Problem- Academic
based Performance in
learning Biology
Problem-based Pearson Correlation 1 .360**
learning Sig. (2-tailed) .000
N 100 100
Academic Pearson Correlation .360** 1
Performance in  Sig. (2-tailed) .000
Biology N 100 100

*Correlation significant at the 0.05 level (2-tailed)

The results in Table 2 reveal a moderate positive correlation between the use of problem-based
learning strategies and students’ academic achievement in Biology, with a Pearson correlation
coefficient of r = 0.360, which is statistically significant at the 0.05 level (p = .000). This indicates that
there is a positive relationship between the application of problem-based learning and students’
performance in Biology, although the strength of the relationship is moderate. Since the p-value (.000) is
less than the alpha level of 0.05, the relationship is considered statistically significant. Therefore, the
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null hypothesis, which states that there is no significant correlation between problem-based learning
and students’ academic achievement in Biology, is rejected. This finding implies that implementing
problem-based learning strategies can positively influence students’ academic outcomes in Biology,
though the effect may not be as strong as with other constructivist methods like inquiry-based learning.

Research Question Three: What is the association between collaborative learning practices and
academic performance of students in Biology in secondary schools in Imo State?

Hypothesis Three: There is no significant association between collaborative learning practices and
students” academic performance in Biology in secondary schools in Imo State

Table 3: Pearson Product Moment Correlation between Collaborative learning practices and
Academic Performance in Biology

Collaborative Academic
learning Performance in
practices Biology
Collaborative Pearson Correlation 1 -364**
learning practices  Sig. (2-tailed) 725
N 90 90
Academic Pearson Correlation -364** 1
Performance in Sig. (2-tailed) 725
Biology N 90 90

*Correlation significant at the 0.05 level (2-tailed)

The results in Table 6 indicate a very weak negative correlation between collaborative learning
practices and students” academic performance in Biology, with a Pearson correlation coefficient of r = -
0.364. However, this relationship is not statistically significant, as the p-value (.725) is much greater
than the 0.05 significance level. This means that the observed association could be due to chance and
does not provide sufficient evidence to support a meaningful relationship between collaborative
learning and academic performance in this context. Consequently, the null hypothesis, which states that
there is no significant association between collaborative learning practices and students’ academic
performance in Biology, is retained. This suggests that, within the sampled secondary schools in Imo
State, collaborative learning strategies as currently implemented may not significantly influence
students' academic outcomes in Biology. Factors such as poor group dynamics, lack of proper guidance,
or ineffective implementation could explain the lack of a positive impact.

Discussion Of Findings

The positive correlation between inquiry-based learning and students' academic performance in
Biology aligns with the literature on the effectiveness of inquiry-driven teaching methods. According to
Bransford et al. (2000), inquiry-based learning promotes deeper understanding by allowing students to
investigate real-world problems, thus enhancing their critical thinking and problem-solving skills.
Similarly, studies by Fosnot (2005) and National Research Council (2000) support the claim that when
students engage in inquiry-based activities, they tend to retain knowledge longer and exhibit improved
academic outcomes. This finding resonates with the results of this study, where inquiry-based learning
was shown to significantly impact students' performance in Biology.

The alignment with existing literature emphasizes the importance of active, student-centered
learning in science education, as it fosters both conceptual understanding and practical application of
knowledge. The findings also validate the claims of Vygotsky (1978), who highlighted that learners
construct knowledge through active exploration and interaction with their environment, which is
central to inquiry-based learning.
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The moderate positive correlation between problem-based learning (PBL) and academic
achievement is consistent with existing research on the benefits of PBL in science education. Barrows
(1996) defines problem-based learning as an instructional method that uses complex, real-world
problems as the starting point for learning. This method encourages students to apply their knowledge
to solve authentic problems, thus improving their critical thinking, collaboration, and application of
theory. In the context of Biology, Niemi (2012) found that PBL leads to higher academic achievement
and enhanced scientific inquiry skills, which supports the findings in this study.

However, the moderate correlation suggests that while PBL has a positive effect, it may not be
as strong or consistent in all contexts. Factors such as teacher readiness, student engagement, and
resource availability might affect the extent to which PBL can influence academic outcomes. Savery
(2006) also notes that the success of PBL depends on its effective implementation, including the design
of relevant, challenging problems and adequate scaffolding from the teacher. This moderates the extent
to which PBL can directly impact academic achievement, as seen in the moderate correlation found in
this study.

In contrast, the lack of significant correlation between collaborative learning practices and
students’” academic performance in Biology diverges from some expectations in the literature.
Collaborative learning is often promoted as a highly effective pedagogical strategy, particularly in
constructivist frameworks. Johnson and Johnson (1999) argue that cooperative learning increases
student achievement by fostering a sense of community, promoting peer support, and encouraging
active engagement in learning. In science education, Liu and Tsai (2008) found that collaborative
learning enhances problem-solving and critical thinking, as students can pool their knowledge and
perspectives to tackle complex issues.

However, the results of this study suggest that the collaborative learning practices in the
secondary schools in Imo State may not have been implemented effectively enough to yield significant
academic benefits. Slavin (1995) highlights that the effectiveness of collaborative learning depends on
specific factors such as group dynamics, role allocation, and the teacher’s ability to monitor and guide
the group work process. Without proper guidance or structure, collaborative learning can lead to
unequal participation, disengagement, or misunderstandings, which may explain the weak and non-
significant relationship in this study. Furthermore, Zheng et al. (2016) found that while collaborative
learning can enhance performance, its effectiveness is highly context-dependent, with cultural factors,
teaching methods, and the nature of the tasks influencing outcomes. This suggests that the failure of
collaborative learning to significantly impact academic performance in this study may be attributed to
contextual challenges, such as overcrowded classrooms, insufficient resources, and limited teacher
training in collaborative techniques.

Additionally, the lack of significant findings in this study regarding collaborative learning might
also reflect a gap in the implementation and institutional support for such practices in the studied
region. Chung et al. (2010) argue that successful collaborative learning requires strong institutional
support, including professional development for teachers, adequate time for group interactions, and a
conducive learning environment. In the context of Imo State, factors such as overcrowded classrooms,
insufficient teacher training, and a lack of clear guidelines on implementing collaborative strategies
may hinder the effectiveness of this approach.

Conclusion

The findings of this study provide valuable insights into the role of constructivist teaching
methods in enhancing students’ academic performance in Biology. The strong positive relationship
between inquiry-based learning and academic achievement supports the growing body of evidence
advocating for more active, student-centered learning approaches in science education. Similarly, the
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positive but moderate correlation between problem-based learning and academic achievement suggests
that, when properly implemented, PBL can have a positive impact on student outcomes. However, the
weak and non-significant correlation between collaborative learning and academic performance calls
attention to the need for more effective implementation and teacher support for this strategy. Future
research could explore how to better structure and support collaborative learning environments to
ensure their effectiveness in improving academic performance in Biology and other subjects.

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

1. Secondary school teachers in Imo State should receive targeted professional development
training in the implementation of constructivist teaching strategies, particularly inquiry-based
learning and problem-based learning. Teachers should also be provided with adequate
resources, teaching materials, and support to enhance their capacity to engage students in active
learning and critical thinking processes. This will ensure that these strategies are implemented
effectively and consistently across schools in the state, thereby improving students’ academic
outcomes in Biology.

2. School administrators and educators should focus on improving the implementation of
collaborative learning strategies. This could include clear guidelines on how to structure group
activities, allocate roles, and ensure that all students actively participate in group tasks.
Additionally, teachers should receive training on how to manage group dynamics, promote
meaningful collaboration, and assess group work fairly. This will help maximize the benefits of
collaborative learning, ensuring that it leads to improved student engagement and academic
performance.

3. Schools should prioritize methods that actively involve students in the learning process, such as
inquiry-based projects, problem-solving tasks, and collaborative investigations. Incorporating
real-world problems and allowing students to engage with the content in meaningful ways can
foster deeper understanding and improve long-term retention of knowledge. Schools should
also consider integrating technology, such as virtual labs and interactive platforms, to facilitate
inquiry and problem-based learning, particularly in resource-constrained environments. This
shift toward active learning can enhance students' engagement with the subject matter, improve
their critical thinking skills, and ultimately boost their academic performance in Biology.
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