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Abstract

This study investigated the effectiveness of using workbooks as supplementary instructional materials to enhance science
learning among college students. A quasi-experimental pretest-posttest design was employed with two groups: an
experimental group using traditional teaching methods supplemented with workbooks, and a control group receiving
traditional instruction only. Data were collected from 68 freshmen students at a state university, including pre-test and post-
test scores and academic performance (semi-quarterly and quarterly grades). Paired-samples t-tests and independent samples
t-tests were conducted to analyze the data. The results demonstrated significantly higher post-test scores and improved
academic performance in the experimental group compared to the control group. Effect size analyses indicated moderate to
high practical significance for the use of workbooks in enhancing student learning. The study concludes that integrating
workbooks into traditional teaching methods significantly enhances student learning outcomes in science. These findings
underscore the importance of utilizing effective instructional materials. The study recommends that educational institutions
prioritize the use of workbooks, ensure their effective utilization by teachers, and promote the development and evaluation
of high-quality workbooks across various disciplines.
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1. Introduction

The Philippines, like many developing nations, faces a critical challenge in improving science education to foster
economic growth and address societal needs [1]. While the importance of science and technology in national development is
widely recognized, the country consistently lags behind other nations in international assessments like the Trends in
International Mathematics and Science Study (TIMSS) (the Philippines ranked 43rd out of 46 countries in HS 1l Science
Trends in 2003) [2]. This underperformance underscores a significant gap in the quality of science education within the
Philippine context.
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Contributing factors to this gap include limited teacher training, inadequate teaching-learning processes, and a dearth of
effective instructional materials [3, 4]. Research by Okpechi and Chiaka [5] highlights the shortage of good instructional
materials due to insufficient teacher training and professional development. This limitation often leads to a reliance on
traditional teaching methods, potentially hindering student engagement and limiting learning outcomes.

While numerous studies have demonstrated the positive impact of instructional materials on student learning across
various subjects, these studies often lack specificity in identifying the most effective types of materials [6-8]. For instance,
while research indicates that the use of instructional materials generally improves student performance, it rarely delves into
the specific impact of particular materials like workbooks on student learning outcomes in science [9].

Furthermore, existing research on the use of instructional materials in the Philippine context often focuses on broad
observations about the lack of resources, neglecting to investigate the specific challenges and opportunities presented by
different types of materials[10]. For example, while research by Okpechi and Chiaka [5] highlights the shortage of good
instructional materials, it does not delve into the specific challenges associated with the effective utilization of workbooks,
such as teacher training on workbook integration, student engagement with workbook activities, and the availability of
appropriate resources to support workbook-based instruction [11].

This study aims to address these gaps by specifically investigating the effectiveness of incorporating workbooks as
supplemental instructional materials to enhance science learning among college students in the Philippines. By focusing on
workbooks, this study contributes to a more nuanced understanding of the role of specific instructional materials in improving
student learning outcomes in science education. Moreover, by examining the impact of workbooks within the Philippine
context, this study provides valuable insights into the challenges and opportunities associated with the effective utilization of
these materials in a specific educational setting.

Specifically, the study sought to answer the following questions:

1. Is there a significant difference in the pretest and posttest results of the control and experimental groups?

2. Is there a significant difference in the academic performance of the control group and experimental group (semi-
quarterly and quarterly academic performance)?

2. Literature Review

The effective use of instructional materials is crucial for enhancing student learning outcomes in science education.
While research consistently demonstrates the positive impact of various instructional materials [12, 13], the specific role of
workbooks in improving science learning deserves closer examination. Workbooks, with their structured exercises, activities,
and practice problems, offer a unique approach to engaging students and reinforcing key concepts [14].

Studies have shown that workbooks can significantly enhance student learning in various subjects. Mathews, et al. [15]
observed significant improvements in student achievement in mathematics when workbooks were integrated into classroom
instruction. Similarly, Leggett, et al. [16] found that workbooks with self-monitoring exercises were effective in helping
students improve their academic performance. These findings suggest that the interactive nature of workbooks, which
encourages active learning and provides opportunities for hands-on engagement, can be particularly beneficial in promoting
deeper understanding and skill development [17].

Furthermore, workbooks can provide valuable feedback to students, allowing them to monitor their progress and identify
areas for improvement [6-8]. This immediate feedback can be crucial for enhancing learning and fostering a sense of
autonomy in students. By providing opportunities for self-assessment and self-correction, workbooks can empower students
to take ownership of their learning and develop essential problem-solving and critical thinking skills [18].

However, the effective implementation of workbooks requires careful consideration. Research by Okpechi and Chiaka
[5] highlights the shortage of good instructional materials, emphasizing the need for adequate teacher training and
professional development. This suggests that the successful use of workbooks necessitates proper teacher training on how to
effectively integrate them into lesson plans, guide students through workbook activities, and monitor student progress [19].
Additionally, ensuring student engagement with workbook activities and the availability of sufficient and appropriate
resources to support workbook-based instruction are crucial factors for maximizing their effectiveness [20].

While workbooks offer significant potential for enhancing science learning, it is essential to address potential limitations.
Some studies have raised concerns about the potential for workbooks to lead to rote learning and a narrow focus on
memorization, rather than fostering deeper conceptual understanding and critical thinking skills [12, 13, 20-24]. Therefore,
it is crucial to ensure that the use of workbooks is carefully integrated with other instructional strategies, such as teacher-led
discussions, group work, laboratory experiments, and real-world applications, to promote a more holistic and engaging
learning experience [25].

Moreover, the effectiveness of workbooks may vary depending on factors such as student characteristics, learning styles,
and the specific content being taught [26]. Future research should investigate the impact of workbooks on students with
diverse learning needs, including students with learning disabilities or those from underrepresented backgrounds.

In conclusion, workbooks have the potential to be a valuable tool for enhancing science learning outcomes when
implemented effectively [27]. However, further research is needed to fully understand the factors that contribute to their
success, including the impact of different workbook designs, the role of teacher training, and the integration of workbooks
with other instructional strategies [28]. By examining the impact of workbooks, educators can optimize their use to create a
more engaging and effective science learning experience for all students [10].
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3. Research Methodology
3.1. Research Design

This study employed a quasi-experimental pretest-posttest nonequivalent groups design. This design is suitable when
random assignment to groups is not feasible, as was the case in this study due to the existing class structures [29]. In a quasi-
experiment, participants are not randomly assigned to the treatment and control groups, which can introduce potential
selection bias. This design involved two groups: an experimental group and a control group. Both groups received a pre-test
to assess their prior knowledge of the subject matter before the intervention. Subsequently, the experimental group received
instruction using traditional methods supplemented with a workbook, while the control group received instruction through
traditional methods alone. Following the intervention, both groups were administered a post-test to assess their learning
outcomes. This design allowed for the comparison of post-test scores and academic performance between the two groups,
providing insights into the effectiveness of the workbook intervention in enhancing student learning [30].

3.2. Participants

This study was conducted at Quirino State University Maddela Campus, following ethical guidelines and with prior
approval from the Office of the Research Director of the University, with the endorsement of the Institutional Review Board
(IRB). Participants were recruited from freshmen students enrolled in the GE7: Science, Technology, and Society course
during the second semester of the school year 2023-2024. Two intact classes were selected for the study, resulting in a total
of 68 participants (34 students in each group).

3.3. Data Collection

A standardized pre-test was administered to both groups to assess their prior knowledge of the subject matter before the
intervention. The same test was administered as a post-test to both groups after the intervention to assess their learning
outcomes. Student academic performance, including semi-quarterly and quarterly grades in the Science, Technology, and
Society course, was collected from university records.

3.4. Data Analysis

To analyze the data, the following statistical methods were employed. A paired-samples t-test was used to compare the
pre-test and post-test scores within each group (control and experimental) to determine the extent of learning within each
group. An independent samples t-test was used to compare the post-test scores and academic performance (semi-quarterly
and quarterly grades) between the control and experimental groups to determine if the workbook intervention had a significant
impact on student learning outcomes. These statistical analyses allowed for the identification of statistically significant
differences between the groups and provided quantitative evidence regarding the effectiveness of the workbook intervention
[31].

4. Results and Discussion
4.1. Pretest and Posttest Results
This section presents the difference in the pretest and posttest results of the control and experimental groups.

Table 1.
Paired-sample t-test (welch test) on the pre-test and post-test results of the control and experimental group.
N M sD t df | p-value | Cohen'sd
ConPre-test 34 14.68 3.51 -10.24 33| <.001 1.8
ConPost-test 34 20.53 4.21
ExPre-test 34 14.94 3.34 -14.28 33 | <.001 2.4
ExPost-test 34 24.03 5.17

Table 1 presents the paired-samples t-test results for the pre-test and post-test scores of the control and experimental
groups. The results demonstrate a significant improvement in post-test scores for both groups, with the experimental group
exhibiting a larger effect size (Cohen's d = 2.4) compared to the control group (Cohen's d = 1.8). This finding aligns with
previous research by Leggett, et al. [16], who found that workbooks with self-monitoring exercises can significantly improve
student academic performance.

However, it is crucial to note that while both groups showed improvement, the experimental group, which utilized
workbooks, demonstrated a substantially greater improvement. This finding suggests that the incorporation of workbooks
into the instructional process can significantly enhance student learning outcomes in science, surpassing the gains observed
with traditional teaching methods alone. This aligns with the findings of Mathews, et al. [15], who observed that the use of
workbooks in mathematics education led to significant improvements in student achievement.

Furthermore, the larger effect size observed in the experimental group provides strong evidence for the effectiveness of
workbooks in enhancing learning. This finding is consistent with research by Obi and Obi [32], who emphasized the
importance of active learning strategies, such as those often incorporated within workbooks, in promoting deeper
understanding and improved learning outcomes.
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4.2. Academic Performance
This section presents the difference in the academic performance of the control group and the experimental group (semi-
quarterly and quarterly academic performance).

;Zzlrfeildent sample t-test (welch-test) on the academic performance of the control and experimental group.
Group N M SD t df p-value Cohen's d
Semi-quarterly Contrc_)l group 34 81.62 7.51 -2.18 66 0.033 0.5
Experimental group 34 | 8541 6.82
Quarterly Control group 34 86.62 5.57 -2.04 66 0.045 0.5
Experimental group 34 89.09 4.34

Table 2 presents the results of the independent samples t-test comparing the academic performance of the control and
experimental groups in terms of semi-quarterly and quarterly grades. The results indicate that students in the experimental
group, who utilized workbooks, achieved significantly higher academic performance in both the semi-quarterly and quarterly
assessments compared to the control group. These findings are consistent with studies by Wallace and Jefferson [17] and
Yildirim, et al. [28], which have demonstrated the positive impact of workbooks on student academic achievement in various
subject areas. The moderate effect sizes (Cohen's d = 0.5) observed in both the semi-quarterly and quarterly grades suggest
that the use of workbooks had a notable and meaningful impact on student learning. These findings provide strong evidence
that the integration of workbooks can effectively enhance student engagement and improve overall academic performance in
science.

However, it is important to acknowledge that while this study demonstrates the positive impact of workbooks, it is crucial
to consider the potential limitations of this approach. Navarro, et al. [33] have raised concerns about the potential for
workbooks to lead to rote learning and a narrow focus on memorization. Therefore, it is essential to ensure that the use of
workbooks is carefully integrated with other instructional strategies, such as teacher-led discussions, group work, and hands-
on activities, to promote deeper understanding and critical thinking skills.

5. Discussion

The findings of this study provide compelling evidence for the effectiveness of incorporating workbooks into the
teaching and learning process in science. The significant improvement in post-test scores and academic performance observed
in the experimental group highlights the potential of workbooks to enhance student learning outcomes [12, 13, 20-24]. These
findings align with previous research that has demonstrated the positive impact of instructional materials on student learning.
However, this study contributes to the existing literature by specifically demonstrating the effectiveness of workbooks in
enhancing science learning within the Philippine context.

Furthermore, the findings of this study have important implications for educational practice. The results suggest that the
integration of workbooks into the teaching-learning process can be an effective strategy for improving student learning
outcomes in science. This approach can be particularly beneficial in resource-constrained settings where access to a variety
of instructional materials may be limited [34, 35].

However, it is crucial to acknowledge the potential limitations of this study. The use of a quasi-experimental design,
with its inherent limitations in terms of controlling for selection bias, may have influenced the study's findings. Future
research should consider employing randomized controlled trials to further strengthen the evidence base for the effectiveness
of workbooks in enhancing science learning.

6. Conclusions and Future Works

This study provides compelling evidence for the effectiveness of incorporating workbooks as supplemental instructional
materials in enhancing science learning among college students. The significant improvement in post-test scores and
academic performance observed in the experimental group highlights the potential of workbooks to significantly enhance
student engagement and improve learning outcomes. The findings have several important implications for educational
practice, such as policy implications, teacher training, and resource allocation. Educational policymakers and curriculum
developers should consider integrating the use of well-designed workbooks into science education curricula at various levels.
Teacher training programs should incorporate modules on the effective use of workbooks, including strategies for selecting
appropriate workbooks, integrating them into lesson plans, and effectively guiding students through workbook activities.
Schools and educational institutions should prioritize the allocation of resources for the development, procurement, and
effective utilization of high-quality workbooks. This study has some limitations that should be considered, such as the use of
a quasi-experimental design, with its inherent limitations in terms of controlling for selection bias, which may have influenced
the study's findings. Furthermore, the study focused on a specific population (freshman college students) and a specific
subject (Science, Technology, and Society). The generalizability of the findings to other student populations, subjects, and
educational contexts may be limited. Moreover, the study focused solely on the impact of workbooks. Future research should
explore the combined effects of workbooks with other instructional strategies, such as peer tutoring, technology integration,
and project-based learning. Future research should address the limitations of this study and explore the following areas:
conducting randomized controlled trials to establish a stronger causal relationship between workbook use and improved
learning outcomes, conducting qualitative research to investigate student perceptions and experiences with using workbooks
in science learning, and conducting a longitudinal study to investigate the long-term impact of workbook use on student
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learning and academic achievement. Comparative studies to investigate the effectiveness of workbooks in different cultural
and educational contexts may also be pursued. Lastly, the impact of teacher training on the effective utilization of workbooks
in the classroom should be investigated.
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