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ABSTRACT

A study guide is an instructional tool that helps reduce the stress students experience during learning. It supports students in learning their material, focuses their attention on key topics, increases students’ involvement, and helps them review for quizzes and tests. This quantitative research design aims to develop and use a study guide to enhance students’ performance in genetics, as measured by expert ratings and students’ pretest and posttest scores. The developed study guide was assessed by five experts in Genetics, who rated its level of acceptance using the Expert’s Rating Sheet based on the Evaluation Rating Sheet for Print Resources stipulated in DepEd Order No. 018, s. 2020. The results showed that the experts rated the study guide in Genetics very satisfactory in content, format, presentation, organization, and the accuracy and up-to-datedness of the information. Additionally, 84 students participated as respondents, divided into two groups. Forty-two students utilized the study guide (experimental), and forty-two students were taught without it (control). The overall mean rating was used to compare students' pretest and posttest scores, and the results revealed a significant increase in experimental group performance in Genetics. Moreover, a paired t-test showed a significant difference in posttest scores between the control and experimental groups.
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INTRODUCTION

A study guide, along with a graphic organizer, is considered an instructional tool that can be categorized as a “teaching device” or instructional device aimed at reducing the stress students experience during the learning process. It is an essential resource that connects various materials and encourages critical thinking, actively engaging students in the learning process. This educational aid helps students deepen their understanding of specific texts. One of its benefits is that it helps students learn the material, focus their attention on key topics, and review quizzes and tests. Additionally, it serves as a roadmap to guide learners on their educational path and can facilitate their learning process (Tabatabaee et al., 2024). As the name implies, it enables students to navigate the text and manage their time more effectively while comprehending content aligned with their learning objectives.

Furthermore, the study guides provide information that supports students' studies (Conderman & Bresnahan, 2010). Moreover, study guides can serve as "tutors in print" for learners, increasing their engagement in the learning process and fostering a student-centered environment.
Some research has demonstrated the effectiveness of study guides in supplementing teaching materials, enhancing students' performance and comprehension, and helping students identify important information while reading. The study by Jenkins et al. (2010) on the use of study guides to improve learning outcomes in engineering fluid mechanics and hydraulics found that study guides are an effective resource for students during summative assessments. However, the research by Cushen et al. (2019) titled "What is on the Test? The Impact of Giving Students a Concept-List Study Guide" and Eldeek et al. (2014) indicated that providing a concept-list study guide led to poorer exam performance, and the participating students were not fully satisfied with the study guides. In the Philippines, only the study by Balan (2018), titled "Use of Study Guide as Intervention Tool in Enhancing Students' Motivation in Grade 8 Genetics Concepts," showed that students strongly agree that the study guide enhances their motivation in learning genetics. 

According to the World Economic Forum (2018), the Philippines lags other countries in educational quality, particularly in math and science, ranking 76th out of 137 countries. In addition, according to PISA 2022 results, the Philippines ranked third from the bottom in science, with an average score of 356. One of the abstract science concepts that students struggle to understand is genetics. It is regarded as one of the most important and challenging topics in the school science curriculum (Dogru-Atay et al., 2008). In addition, as cited in Balan (2018), several reasons genetics concepts are difficult for students to learn include domain-specific vocabulary and terminology, the mathematical content of Mendelian genetics, cytological processes, the complex nature of genetics, and the subject's abstract nature.

The genetics lesson is taught using a spiral progression approach, emphasizing its design that revisits concepts and skills at increasing levels of complexity across grade levels. For this reason, learners tend to forget the basic concepts they need to understand more complex and abstract ideas as they progress to higher grade levels. Additionally, genetics lessons in grade 10 are scheduled during the third quarter, which means not all competencies are taught due to time constraints, various school activities, unexpected class cancellations caused by natural disasters, and a lack of printed resources. and materials to support their learning. These situations have led to low performance levels and a poor conceptual understanding of genetics among students, particularly in topics such as protein synthesis and mutation. In addition, various genetic concepts rely on imaginary (theoretical) ideas constructed within abstract hypothetical-deductive conceptual systems, underscoring the need for instructional techniques and materials that enhance comprehension of genetics (Balan, 2018). Furthermore, in Palawan, research studies have examined the effectiveness of various teaching methodologies, approaches, and strategies in improving students’ performance in science; however, no specific investigation has examined the use of study guides to enhance students’ performance in genetics.	

The objective of this study are to 1) determine the level of acceptance of the study guide in terms of a) content, b) format, c) presentation and organization, and d) accuracy and up-to-datedness of information; 2) describe the students' pretest and posttest scores in the control and experimental groups; 3) find out if there is a significant difference between the pretest and posttest scores of students in the following: a) Control group; b) Experimental group; and 4) determine if there is a significant difference between the posttest scores of the control and experimental group.
 
METHODOLOGY

This study utilized a quantitative research design to answer the research questions. The study employed a pretest-posttest research design with a control group to assess the effectiveness of the study guide in enhancing students’ performance in genetics. This design examines the relationship between an intervention and an outcome using experiments in which the intervention is not randomly assigned. 

The participants in this study are Grade 10 students of Mangingisda National High School, enrolled in the 2025-2026 school year. The 84 Grade 10 respondents were assigned to either a control or an experimental group. A probability sampling method was used to select participants for this study, ensuring that every individual in the population had an equal chance of selection. Among the 162 grade 10 students, divided into four heterogeneous sections, the researcher randomly selected two (2). The selected sections were randomly assigned to the experimental or control group via cluster randomization, using a random-number generator to ensure that clusters were assigned differently. The experimental group used the proposed study guides for the topics of Protein Synthesis and Mutation. In contrast, the control group will receive the teacher's usual teaching approach. Furthermore, the four (4) experts in the field of Genetics were selected to evaluate the level of acceptance of the proposed study guide. The purposive method was used to select experts, as it involves selecting participants based on specific characteristics or criteria relevant to the research question.

Participants were asked to complete the co-signed informed consent form and the parental consent form.  A 30-item printed pretest was administered to both groups, lasting 45 minutes and within the school-allocated time for each subject. During the designated weeks for genetics lessons, participants in the experimental group used the study guides, whereas participants in the control group received conventional instruction. After the identified genetics lessons were discussed, a 30-item printed posttest was administered to both groups. 

Furthermore, to answer the research questions, descriptive and inferential statistics were used to compare, interpret, and analyze the data collected in this investigation. To determine the level of acceptance of the proposed study guide to enhance students' performance in genetics in terms of content, format, presentation and organization, and accuracy and up-to-datedness of information, descriptive statistics were used, specifically the mean, frequency, and percentages to describe the level of acceptance as shown on the experts' responses. On the other hand, to determine whether there is a significant difference between the pretest and posttest scores of students in the control and experimental groups, a paired-samples t-test was used to compare the pretest and posttest means. Additionally, to determine whether there is a significant difference between the posttest scores of the control and experimental groups, an independent-samples t-test was used to compare the groups' performance.

RESULTS AND DISCUSSION

Expert’s Level of Acceptance
Determine the level of acceptance of the study guide in terms of a) content, b) presentation and organization, c) format, and d) accuracy and up-to-datedness of information.

Table 1
Expert’s Level of Acceptance of the Study Guide in Genetics in Terms of Content

	Statement 
	Mean
	Descriptor


	1. Content is suitable for the student's level of development.

	4.00
	Very Satisfactory

	2. Material contributes to the achievement of specific objectives of the subject area and grade/year level for which it is intended.

	4.00
	Very Satisfactory

	3. Material provides for the development of higher cognitive skills such as critical thinking, creativity, learning by doing, inquiry, problem solving, etc.
	4.00
	Very Satisfactory

	4. Material enhances the development of desirable values and traits such as scientific attitude and reasoning, teamwork, critical and creative thinking.

	4.00
	Very Satisfactory

	5. Material has the potential to arouse the interest of the target reader.  
	4.00
	Very Satisfactory

	6. Material is free of ideological, cultural, religious, racial, and gender biases and prejudices
	3.75
	Very Satisfactory

	7. Adequate warning/cautionary notes are provided in activities where safety and health are of concern
	3.75
	Very Satisfactory

	                                                        Overall Mean Rating                         3.92       Very Satisfactory


       	 Legend for the Mean Rating: Not Satisfactory: 1.00-1.74; Poor: 1.75-2.49; Satisfactory: 2.50-3.24; Very Satisfactory: 3.25-4.00

Table 1 presents the experts’ level of acceptance of the developed study guide in Genetics in terms of content. The overall mean rating of 3.92, interpreted as Very Satisfactory, indicates that subject-matter experts highly accepted the study guide and considered it pedagogically sound, developmentally appropriate, and aligned with curricular standards in Genetics.

The results show that five indicators—namely the suitability of content to students’ developmental level, alignment with subject objectives, promotion of higher-order cognitive skills, enhancement of desirable values and traits, and the ability to arouse learners’ interest—each obtained a perfect mean rating of 4.00. The results imply that experts strongly agreed that the study guide was carefully designed to align with the cognitive readiness of high school learners and to support the intended learning outcomes of the Genetics curriculum. The results align with Biggs and Tang (2022), who noted that alignment among the content of the learning materials, objectives, and learner readiness is a key indicator of instructional quality, as it ensures coherence between what is taught, which has been consistently identified as a predictor of effective learning outcomes in science education.

In addition, the exceptionally high rating for developing higher cognitive skills indicates that the study guide extends beyond factual recall and encourages students to engage in critical thinking, inquiry, and problem-solving. Genetics is widely recognized as a conceptually challenging area in biology due to its abstract nature, underscoring the need for instructional techniques and materials to facilitate comprehension (Smith et al., 1992, cited in Balan, 2018). The experts’ evaluation further suggests that the study guide effectively integrates activities and explanations to support deeper understanding and meaningful learning.

Moreover, the indicator on value formation, which also received a very satisfactory rating, highlights the study guide’s contribution to the development of scientific attitudes, teamwork, and critical and creative thinking. The indicators related to freedom from ideological, cultural, religious, racial, and gender biases received slightly lower yet still very satisfactory mean ratings of 3.75. This suggests that while the study guide is generally inclusive and safe, experts identify areas for further improvement. A very satisfactory mean rating of 3.75 is also given to the indicator for the provision of adequate warning/cautionary notes in activities where safety and health are of concern, indicating that, while the study guide contains instructions for activities, experts noted that this section should be enhanced.

Table 2

Expert’s Level of Acceptance of the Study Guide in Genetics in Terms of Presentation and Organization

	Statement 
	Mean
	Descriptor


	1. Presentation is engaging, interesting, and understandable
	4.00
	Very Satisfactory

	2. There is a logical and smooth flow of ideas. 
	4.00
	Very Satisfactory

	3.Vocabulary level is adapted to the target reader's likely experience and level of understanding
	4.00
	Very Satisfactory

	4.The length of sentences is suited to the comprehension level of the target reader.
	4.00
	Very Satisfactory

	5. Sentences and paragraph structures are varied and interesting to the target reader
	4.00
	Very Satisfactory

	                                                        Overall Mean Rating                                                   3.92        Very Satisfactory


Legend for the Mean Rating: Not Satisfactory: 1.00-1.74; Poor: 1.75-2.49; Satisfactory: 2.50-3.24; Very Satisfactory: 3.25-4.00.

Table 2 shows that experts rated the study guide in Genetics with a perfect overall mean of 4.00, interpreted as Very Satisfactory, indicating unanimous and very strong acceptance of the material in terms of presentation and organization. This finding suggests that the study guide is exceptionally well-structured, reader-friendly, and developmentally appropriate for the target high school learners. All indicators under this criterion received a mean rating of 4.00, indicating strong agreement among experts that the presentation is engaging, interesting, and understandable, with a logical, smooth flow of ideas. This implies that the study guide adheres to sound instructional design principles, presenting concepts in a progressive manner that enables learners to build understanding systematically.

Recent research emphasizes that logically organized instructional materials significantly improve learners’ comprehension and reduce cognitive overload, especially in complex scientific domains (Clark & Mayer, 2016). Similarly, the very satisfactory ratings for vocabulary level, sentence length, and sentence and paragraph structure indicate that the language used in the study guide is well matched to learners’ reading ability and prior knowledge. This suggests that the material successfully balances scientific accuracy with accessibility, enabling students to grasp Genetics concepts without being overwhelmed by technical language. 

Moreover, the variation in sentence and paragraph structures, as noted by the experts, helps maintain reader interest and prevent monotony. The findings, therefore, imply that the study guide not only conveys information effectively but also supports learners’ motivation and confidence in learning Genetics.




Table 3
Expert’s Level of Acceptance of the Study Guide in Genetics in Terms of Format

	Statement 
	Mean
	Descriptor

	I. Print 
	
	

	     1. The size of letters is appropriate to the intended user.
	4.00
	Very Satisfactory

	     2. Spaces between letters and words facilitate reading.
	4.00
	Very Satisfactory

	     3. Printing is of good quality (i.e., no broken letters, even density, 
        correct alignment, properly placed screen registration). 
	4.00
	Very Satisfactory

	     4.Printing is of good quality (i.e., no broken letters, even density, 
        correct alignment, properly placed screen registration). 
	4.00
	Very Satisfactory

	II. Illustrations
	
	

	     5. Simple and easily recognizable. 
	4.00
	Very Satisfactory

	     6. Clarify and supplement the text.
	4.00
	Very Satisfactory

	     7. Properly labelled or captioned (if applicable).
	4.00
	Very Satisfactory

	     8. Attractive and appealing
	3.75
	Very Satisfactory

	     9. Realistic/appropriate colors.
	3.50
	Very Satisfactory

	    10. Culturally relevant.
	3.50
	Very Satisfactory

	III. Design and Layout
	
	

	     11. Attractive and pleasing to look at.
	4.00
	Very Satisfactory

	    12. Simple (i.e., does not distract the attention of the reader). 
	4.00
	Very Satisfactory

	    13. Adequate illustration of the text. 
	4.00
	Very Satisfactory

	    14. Harmonious blending of elements (e.g., illustrations and text). 
	4.00
	Very Satisfactory

	IV. Paper and Binding
	
	

	    15. The paper used contributes to easy reading. 
	4.00
	Very Satisfactory

	   16. Durable binding to withstand frequent use.
	4.00
	Very Satisfactory

	V. Size and Weight
	
	

	     17. Easy to handle. 
	4.00
	Very Satisfactory

	     18. Relatively light. 
	4.00
	Very Satisfactory

	                                                        Overall Mean Rating                   3.93     Very Satisfactory


Legend for the Mean Rating: Not Satisfactory: 1.00-1.74; Poor: 1.75-2.49; Satisfactory: 2.50-3.24; Very Satisfactory: 3.25-4.00

The results presented in Table 3 show that experts rated the study guide in Genetics with an overall mean of 3.93, interpreted as Very Satisfactory, indicating a high level of acceptance in terms of information quality of the format. This finding suggests that the study guide's physical and visual design features—such as print quality, illustrations, layout, and usability—were considered highly appropriate and supportive of effective learning.

In terms of print quality, all indicators related to font size, spacing, readability, and printing quality obtained perfect mean ratings of 4.00, reflecting strong expert agreement that the textual presentation facilitates ease of reading and minimizes cognitive strain. This implies that the study guide’s print design supports efficient information processing and is well-suited to high school learners.

In addition, for the illustrations in which the experts rated the simplicity, clarity, labeling, and the ability of visuals to supplement the text very highly, the three indicators yielded mean ratings of 4.00. These results indicate that the illustrations effectively support conceptual understanding by making abstract Genetics concepts more concrete. Research in multimedia learning consistently shows that well-designed visuals enhance comprehension when they are directly aligned with textual explanations (Mayer, 2021). However, slightly lower yet still very satisfactory ratings were observed for attractiveness, color realism, and cultural relevance, with means ranging from 3.50 to 3.75. This suggests that while the illustrations are instructionally effective, further refinement in aesthetic appeal and cultural responsiveness could enhance learner engagement and inclusivity.
The indicators under design and layout all received perfect mean ratings of 4.00, indicating that experts perceived the overall layout as attractive, simple, and well-balanced. The harmonious integration of text and illustrations suggests that the study guide follows sound design principles that prevent distraction and promote coherence. Studies in instructional design have shown that clean, well-organized layouts improve learners’ ability to navigate materials and support sustained attention (Clark & Mayer, 2016). This implies that the study guide’s layout enhances usability and learning efficiency.

Similarly, experts rated the paper quality, binding, size, and weight of the study guide as very satisfactory, with mean ratings of 4.00 for each. These findings imply that the study guide's physical attributes contribute to ease of handling, durability, and frequent classroom use. Moreover, the study guide’s overall very satisfactory acceptance indicates that it is not only pedagogically sound in content but also well designed in form, making it an effective and user-friendly instructional material for Genetics education. The findings support integrating the study guide into classroom instruction, as its format promotes readability, visual clarity, learner engagement, and sustained use. For instructional designers and curriculum developers, the results underscore the importance of adhering to evidence-based design principles while continually refining aesthetic and cultural elements.

Table 4

Expert’s Level of Acceptance of the Study Guide in Genetics in Terms of Accuracy and Up-to-datedness of Information
	Statement 
	Mean
	Descriptor

	1. Conceptual errors.
	4.00
	Not Present

	2. Factual errors
	4.00
	Not Present

	3.Grammatical errors.
	4.00
	Not Present

	4.Computational errors.
	4.00
	Not Present

	5. Obsolete information
	4.00
	Not Present

	6. Typographical and other minor errors (e.g., inappropriate or unclear illustrations, missing labels, wrong captions, etc.)
	4.00
	

	                                                                          Overall Mean Rating                     4.00         Not Present


            Legend for the Mean Rating: Poor: 1.00-1.74; Present & requires major redevelopment: 1.75-2.49; Present but very minor & 
must be fixed: 2.50-3.24; Not Present: 3.25-4.00

Table 4 indicates that the experts evaluated the study guide in Genetics in terms of accuracy and up-to-datedness of information with an overall mean rating of 4.00, descriptively interpreted as Not Present, indicating unanimous agreement that the information in the material is accurate, reliable, and up-to-date. Each indicator—including conceptual, factual, grammatical, computational, obsolete information, and typographical errors—received a mean of 4.00, confirming that the study guide is free from errors of any kind. This suggests that the material provides students with scientifically accurate, up-to-date information, which is critical for effective learning in Genetics, a subject where misconceptions can significantly affect understanding of key concepts such as inheritance patterns, DNA structure, and gene expression. 

Furthermore, the absence of conceptual or factual errors indicates that the guide communicates Genetic concepts accurately and aligns with current scientific knowledge. This accuracy is essential in preventing misunderstandings and ensuring that students develop a solid conceptual foundation. Additionally, the absence of grammatical, computational, and typographical errors indicates a high-quality presentation and professionalism, thereby enhancing readability, minimizing distraction, and facilitating learner comprehension (Clark & Mayer, 2016).













Students’ Pre-Test and Post-Test Scores
Describe the students' pretest and posttest scores in the control and experimental groups.

Table 5
Pre-Test and Post-Test Results of Students from the Control Group

	[bookmark: _Hlk219288368]Scores
	Descriptor
	Pre-Test
	Post-Test

	
	
	f
	%
	f
	%

	26-30
	Outstanding
	-
	0.00
	1
	2.38

	21-25
	Very Satisfactory
	1
	2.38
	6
	14.29

	16-20
	Satisfactory
	4
	9.52
	8
	19.05

	11-15
	Fairly Satisfactory
	10
	23.82
	19
	45.24

	10 and Below
	Poor
	27
	64.29
	8
	19.05

	
	Total
	42
	100.00
	42
	100.00



Table 5 presents the pre-test and post-test results for students in the control group, who were taught using conventional instructional methods without the study guide. The pre-test results reveal that a majority of students started with low performance: 64.29% scored “Poor” (10 or below), 23.82% scored “Fairly Satisfactory” (11–15), and only 9.52% scored “Satisfactory” (16–20). Only 2.38% attained the “Very Satisfactory” level, and no students reached the “Outstanding” category. These findings indicate limited initial mastery of Genetics concepts among the control group, consistent with Filipino studies showing that students often have misconceptions and knowledge gaps in genetics prior to targeted interventions (Rogayan & Albino, 2019).

Following conventional instruction, the post-test results indicate some improvement, though less pronounced than in the experimental group. Only 2.38% of students reached the “Outstanding” category, while 14.29% were “Very Satisfactory”, 19.05% “Satisfactory”, and 45.24% “Fairly Satisfactory”. Notably, 19.05% of students remained in the “Poor” category, indicating that some learners continued to struggle despite traditional teaching methods. These results suggest that while conventional instruction contributes to learning gains, it may not be as effective at helping students achieve higher-order understanding or fully master Genetics concepts.

The contrast between the pre-test and post-test distributions indicates that conventional teaching methods improved performance particularly in moving students from “Poor” to “Fairly Satisfactory” and “Satisfactory.” However, the gains were smaller than those observed in the experimental group that used the study guide. This pattern underscores the importance of enhanced instructional materials that actively support learning, engagement, and higher-order cognitive development. Generally, the control group’s findings indicate that conventional instruction provides some knowledge gains but may not sufficiently support students in achieving mastery or reaching higher performance levels.


Table 6
Pre-Test and Post-Test Results of Students from the Experimental Group

	Scores
	Descriptor
	Pre-Test
	Post-Test

	
	
	f
	%
	f
	%

	26-30
	Outstanding
	-
	0.00
	6
	14.29

	21-25
	Very Satisfactory
	-
	0.00
	8
	19.05

	16-20
	Satisfactory
	5
	11.91
	14
	35.71

	11-15
	Fairly Satisfactory
	13
	30.95
	12
	28.57

	10 and Below
	Poor
	24
	57.14
	1
	2.38

	
	Total
	42
	100.00
	42
	100.00









Table 6 presents the pretest and posttest results for students in the experimental group, showing a clear improvement in performance after the study guide was implemented in Genetics. In the pretest, the majority of learners exhibited low initial mastery of Genetics concepts: 57.14% were classified as “Poor” (10 or below), 30.95% as “Fairly Satisfactory” (11–15), and only 11.91% as “Satisfactory” (16–20). There were no students in the “Very Satisfactory” or “Outstanding” categories at this stage, indicating limited prior understanding of the subject. This baseline performance aligns with findings from studies in the Philippines, which report that many high school students exhibit misconceptions and gaps in their understanding of genetics; therefore, the use of innovative pedagogical tools and techniques may help them understand difficult concepts (Rogayan & Albino, 2019).

After the intervention, the post-test results show a significant shift in performance distribution. The percentage of students in the “Poor” category declined sharply to 2.38%, whereas students in higher performance levels increased markedly. Specifically, 28.57% achieved “Fairly Satisfactory”, 35.71% “Satisfactory”, 19.05% “Very Satisfactory”, and 14.29% reached “Outstanding” performance. This positive shift suggests that the study guide effectively facilitated learning, improving students’ conceptual understanding and ability to apply Genetics knowledge.

Furthermore, the observed performance improvements may be linked to the study guide’s ability to present content in a structured, accessible format, thereby supporting meaningful engagement and cognitive processing. Research on science education in the Philippines indicates that students benefit from instructional supports that promote active learning, scaffold conceptual development, and reduce cognitive load (De La Cruz, 2022). Such scaffolding strategies contribute to deeper understanding and translate into higher achievement levels, as evidenced by the increased percentages in the “Satisfactory,” “Very Satisfactory,” and “Outstanding” categories. The substantial reduction in low performance and the rise in higher achievement levels provide empirical support for the study guide's positive impact. These findings align with research on the value of contextually relevant, learner-centered instructional materials in improving science education outcome.

Differences in the Students’ Pre-Test and Post-Test Scores of the Control and Experimental Groups.

Find out if there is a significant difference between the pretest and posttest scores of students in the following: a) Control group; b) Experimental group.

Table 7
Differences in the Pre-Test and Post-Test Scores of Students

	
	Mean Score
	P-Value
	Interpretation



	A. Control Group



	Pre-Test Score
	11.5
	  0.1086
	      Not Significant




	Post-Test Score
	14.97
	
	

	B. Experimental Group

	Pre-Test Score
	10.95
	0.0026**
	        Significant

	Post-Test Score
	20.12
	
	


	Legend: **Significant at 0.05 level of significance


		9				
		
Table 7 presents the mean scores and statistical analysis of the pre-test and post-test results for both the experimental and control groups, highlighting the effectiveness of the study guide in improving student learning outcomes. 

The control group, which was taught using conventional methods, showed a smaller increase in mean score from 11.50 to 14.97 (p = 0.1086), which was not statistically significant. The lack of significant improvement in the control group implies that traditional instruction alone may not be sufficient to produce meaningful gains in student performance.

	
In contrast, in the experimental group, the mean score increased markedly from 10.95 on the pre-test to 20.12 on the post-test (p = 0.0026), which is significant at the 0.05 level. This significant difference indicates that the intervention had a substantial and measurable impact on students’ understanding of Genetics concepts, suggesting that the study guide effectively enhanced knowledge acquisition, problem-solving skills, and critical thinking. The table clearly demonstrates the effectiveness of the study guide as an educational tool, as students who used it achieved higher comprehension and performance in Genetics than those who received standard instruction.

These findings align with recent studies in the Philippines that highlight the effectiveness of structured, learner-centered instructional materials in improving science learning outcomes. Dohinog et al. (2025) emphasize the reliability of using contextualized instructional materials to enhance students’ knowledge, comprehension, participation, and academic performance and the students can learn more if the lessons are designed to relate to their culture, local context, and, most importantly, their real-life examples, and this can lead to better knowledge retention, motivation, and a deeper understanding of different subject areas. Furthermore, the table confirms that the study guide is a valuable educational tool, providing evidence that carefully designed supplementary materials can produce measurable improvements in students’ performance in Genetics.
Differences in the Post-Test Scores of the Control and Experimental Groups
Determine if there is a significant difference between the posttest scores of the control and 
experimental group.
Table 8
Differences in the Post-Test Scores of Students from the Experimental and Control Groups

	
	Mean Score
	P-Value
	Interpretation

	Control Group
	14.97
	    0.0152**
	         Significant

	Experimental Group
	20.12
	
	


Legend: **Significant at 0.05 level of significance

Table 8 presents a comparison of post-test scores between the experimental and control groups to assess the effect of the study guide on students’ learning outcomes in Genetics. The control group achieved a mean post-test score of 14.97, while the experimental group recorded a mean of 20.12. The observed difference yielded a p-value of 0.0152, which is significant at the 0.05 level. This statistical result indicates that students who utilized the study guide performed significantly better than those who received traditional instruction, demonstrating that the study guide contributed to deeper comprehension, higher retention, and improved application of Genetics concepts.

This finding is supported by recent research in the Philippines that emphasizes the positive impact of well-designed instructional materials on student achievement in science. For example, Balan (2018) found that students strongly perceived the study guide to be very effective as a supplemental tool for learning genetics concepts. He also found that the study guide includes features that motivate students to learn and understand genetics. Similarly, Rubio (2025) highlighted that by using a variety of instructional tools, implementing innovative teaching strategies, and adapting to diverse learning contexts, educators can enhance their students' overall learning outcomes and experiences. Also, Bacia (2025) underscores the importance of incorporating diverse and engaging instructional materials into pedagogical practices to optimize learning outcomes and foster students' academic success.

Furthermore, the significant difference in post-test performance between the experimental and control groups underscores the effectiveness of the study guide as a pedagogical intervention. It suggests that the guide not only provided more comprehensive coverage of content but also facilitated meaningful learning experiences that traditional instruction alone could not fully deliver. These results provide empirical support for integrating learner-centered materials into science curricula to enhance academic outcomes, particularly in challenging subjects such as Genetics.

CONCLUSION

Also, School Administrators should provide professional development and training programs for teachers on the effective. To shed light on the foregoing findings in this investigation, the following conclusion was inferred. Firstly, the experts’ level of acceptance of the developed study guide in Genetics in terms of (a) the relevance and accuracy of the content, clarity of format, effectiveness of presentation and organization, and the timeliness or up-to-datedness of the information is very satisfactory. Secondly, the study guide significantly improved students’ performance in Genetics, as evidenced by the marked increase in post-test scores. 

In addition, conventional instruction yielded modest gains, but many students still struggled to master Genetics concepts. Also, the experimental group’s significant improvement demonstrates that the study guide was more effective than traditional teaching methods in enhancing learning outcomes. Lastly, students who used the study guide achieved higher post-test scores than those in the control group, confirming the guide’s effectiveness in promoting deeper understanding and application of Genetics knowledge.

RECOMMENDATION

Based on the study's findings and conclusions, the following are strongly recommended for the use of the study's results. For teachers, they should integrate the study guide into daily instruction to reinforce conceptual understanding, facilitate critical thinking, and encourage problem-solving. Teachers should guide students to actively engage with the content, analyze and evaluate concepts, and apply knowledge to real-world situations, thereby strengthening both comprehension and interest in Genetics. Also, the students should use the study guide for independent learning and review, completing exercises and practice activities consistently to enhance knowledge retention, develop effective study habits, and build confidence in performing Genetics tasks. 

The Curriculum Developers should expand the creation of learner-centered, structured instructional materials for other science subjects, ensuring alignment with curriculum objectives, cognitive readiness, and learner needs. Emphasis should be placed on promoting higher- order thinking, inquiry, and problem-solving skills across all science topics.

Also, School Administrators should provide professional development and training programs for teachers on the effective implementation of study guides, emphasizing strategies to engage students, foster motivation, and facilitate meaningful learning. Administrators should also ensure sufficient resources for printing, distributing, and integrating instructional materials into classrooms.

Moreover, future researchers should conduct longitudinal studies to examine the long-term effects of study guides on student achievement, knowledge retention, engagement, and attitudes toward Genetics. Research should also explore adapting similar learner-centered interventions to other complex science subjects. Furthermore, policymakers and educational planners should recognize and support the integration of structured, learner-centered instructional materials into the science curriculum to enhance teaching quality and improve student performance.
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Development and Utilization of a Study Guide to Enhance Students’  Performance in Genetics     Floridel J. Gomintong   Department of Education, Mangingisda   National High School, Puerto Princesa City, Philippines       ABSTRACT     A study guide is an instructional tool that helps reduce the stress students experience during learning. It  supports students in learning their material, focuses their attention on key topics, increases students’  involvement, and helps them review for quiz zes and tests. This quantitative research design aims to develop and  use a study guide to enhance students’ performance in genetics, as measured by expert ratings and students’  pretest and posttest scores. The developed study guide was assessed by five exp erts in Genetics, who rated its  level of acceptance using the Expert’s Rating Sheet based on the Evaluation Rating Sheet for Print Resources  stipulated in DepEd   Order No.   018, s.   2020 . The results showed that the  experts rated the study guide in Genetics  very satisfactory in content, format, presentation, organization, and the accuracy and up - to - datedness of the  information . Additionally,  84 students participated as respondents, divided into two groups. Forty - two students  utilized the study guide (experimental), and forty - two students were taught without it (control). The overall mean  rating was used to compare students' pretest and posttes t scores, and the results revealed a significant increase  in experimental group performance in Genetics. Moreover, a paired t - test showed a significant difference  in  posttest scores between the control and experimental groups .     Keywords : Genetics, learning material, students’ performance, quantitative, study guide     INTRODUCTION     A study guide , along with a graphic organizer, is considered an instructional tool that can be categorized as a  “teaching device” or instructional device aimed at reducing the stress students experience during the learning  process. It is an essential resource that conn ects various materials and encourages critical thinking, actively  engaging students in the learning process. This educational aid helps students deepen their understanding of  specific texts. One of its benefits is that it helps students learn the material,   focus their attention on key topics,  and review quizzes and tests. Additionally, it serves as a roadmap to guide learners on their educational path and  can facilitate their learning process (Tabatabaee et al., 2024). As the name implies, it enables studen ts to navigate  the text and manage their time more effectively while comprehending content aligned with their learning  objectives.     Furthermore, the study guides provide information that supports students' studies (Conderman & Bresnahan,  2010). Moreover, study guides can serve as "tutors in print" for learners, increasing their engagement in the  learning process and fostering a student - centered environment.   Some research has demonstrated the effectiveness of study guides in supplementing teaching materials,  enhancing students' performance and comprehension, and helping students identify important information while  reading. The study by Jenkins et al. (2010) o n the use of study guides to improve learning outcomes in  engineering fluid mechanics and hydraulics found that study guides are an effective resource for students during  summative assessments. However, the research by Cushen et al. (2019) titled "What is  on the Test? The Impact  of Giving Students a Concept - List Study Guide" and Eldeek et al. (2014) indicated that providing a concept - list  study guide led to poorer exam performance, and the participating students were not fully satisfied with the study  guide s. In the Philippines, only the study by Balan (2018), titled "Use of Study Guide as Intervention Tool in  Enhancing Students' Motivation in Grade 8 Genetics Concepts," showed that students strongly agree that the  study guide enhances their motivation in le arning genetics.     

