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Abstracts: This study investigated the physical features, quality of printed modules, and prior knowledge in mathematics
among public junior high school students in rural areas during the COVID-19 pandemic. The research was conducted
within the Division of Butuan City, Caraga Region, Philippines specifically focusing on South Butuan District Il. A
descriptive-comparative research design was employed, and a survey guestionnaire was administered to 607 Junior
High School students selected through purposive sampling. Statistical tools, including the average mean, Kruskal-Wallis
test, and Mann-Whitney U test, were employed for data analysis and interpretation. The findings indicated that the
physical features, quality of printed modules, and prior knowledge in mathematics were assessed as high, suggesting
that students, regardless of school location, received consistent features and module quality. Moreover, significant
differences were observed among variables based on the type of school, while no significant differences were found
regarding sex and distance from the school concerning the dependent variables.
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1. INTRODUCTION

The shift in the Philippines’ educational system in an instant was unexpected. As soon as the World Health
Organization declared COVID-19 a pandemic, the way most people lived changed. The pandemic changed the lives
of many in different aspects, and so did the mode of learning. Despite calls for an academic freeze, the education
sector insists that education should not be jeopardized. The beginning of the school year 2020-2021 was a great
challenge for how education will continue. Face-to-face instruction has always been the mode of learning delivery in
the country. The Department of Education (DepEd) and Commission of Higher Education (CHED) embraced the
shift to formal learning to continue the opening of the academic year without compromising the health of the public.

Schools were shutting down, and there was no face-to-face interaction between teachers and students. To
address these extraordinary challenges, the schools in the Philippines shifted from traditional face-to-face teaching
to a distance learning approach. This is a learning delivery mode where interaction takes place between the
teachers and students, who are geographically remote from each other during instruction, and the lesson proper is
delivered outdoors on the traditional face-to-face platform viewed by Magsambol (2020). After plenty of discussions
and debates, the country’s first classes opened in the last quarter of that year. Since physical learning is not
feasible, options were implemented, such as online learning, radio and television learning, and self-learning
modules, among others.

The Department of Education, which covers basic education from kindergarten to grade 12, implements
different learning delivery modes depending on the location and availability of resources at each school. In public
schools, pure modular learning is one of the most commonly used modes of learning delivery. Especially in remote
areas with no internet connection and no electricity. This type of learning is self-taught. Each learner will be
provided with printed lessons and assessments. Individual homes were served as classrooms; the parents or
guardians will now serve as immediate teachers to guide and assist them.

Malipot (2020) reported that of all the alternative learning modalities offered by DepEd, most students prefer to
use the ‘modular’ distance learning option. She added that based on the partial results of the Learner Enroliment
and Survey Forms (LESFs) distributed during the enrollment period, it showed 7.2 million enrollees prefer to use
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modular distance learning, TV and radio-based instruction, and other modalities, while only 2 million enrollees
prefer online for the school year 2020-2021.

As stated by Anthony (2020), modular distance learning is a learning form of individualized instruction that
allows learners to utilize self-learning modules either in printed or digital format (electronic copy). Learners access
the copies of learning materials on a computer, tablet PC or smartphone, CDs, USB storage, computer-based,
including offline e-books. With this, learners may ask for assistance from the teacher via e-mail, telephone, text
message, instant messaging, messenger, etc.

Based on the study conducted by Ambayon (2020), modular instruction is more effective in the teaching-
learning method as compared to usual teaching approaches because, in this modular approach, the students learn
in their own stride. It is unrestricted self-learning panache in which instantaneous reinforcement and comment are
provided to practice exercises, which stimulates the students and builds curiosity in them. Hence, this kind of
learning modality increases the student-centered approach to learning.

However, the implementation of modular instruction fostered various challenges for teachers, students, and
parents. The study by Dangle and Sumaoang (2020) showed that the main challenges that emerged were a lack of
school funding in the production and delivery of modules, students’ struggles with self-studying, and parents’ lack of
knowledge to academically guide their child or children.

The modular approach placed students to learn in the comfort of their homes, with limited contact between the
teachers and their parents or guardians as their learners’ models. The use of self-learning modules (SLM) as the
medium of instruction and methods of assessment is among the key factors that have questioned the quality of
learning in these times. The learner's adjustment to this mode of learning will be tested. How they can remember
their previous knowledge, understand, analyze, and evaluate each lesson in each subject is another challenge.
Though parents or guardians will be the direct source of help, their ability to transfer knowledge and their
background are also great considerations.

Mathematics, as one of the subjects, is very technical and definite by nature. This subject requires a strong
foundation of basic mathematical knowledge to perform mathematical learning assessments. Mathematics is often
pointed out as a difficult topic despite its importance in daily life. If the students with negative perceptions of
mathematics performed poorly and vice versa, that performance can be improved by enhancing positive
perceptions of towards mathematics (Wasike, Michael, & Joseph, 2013).

The goal of this study was to evaluate the physical characteristics, quality of printed modules, and prior
knowledge of mathematics of students in rural areas during a modular distance learning approach. This study also
aims to suggest possible enhancements to the material to better serve the students.

2. THEORETICAL FRAMEWORK

This study is guided by Bean and Metzner’s (1985) Student Attrition Theory. Bean and Metzner (1985) came
up with the student attrition theory to explain the attrition of non-traditional students including distance learners.
They identified four factors affecting persistence: academic variables such as study habits and course availability;
background and defining variables such as age, educational goals, and ethnicity; environmental variables such as
finances, hours of employment, family responsibilities, and outside encouragement; and academic and
psychological outcomes.

Vygotsky learning theory. Mathematics learning with blended learning, the main role of educators as
intermediaries in learning, and interactive activities among students and between students and educators are the
main elements in learning. Students must be able to learn independently and must actively collaborate with other
learners. This is in line with Vygotsky’s theory of learning, which emphasizes the importance of a person’s active
role in constructing their knowledge. Vygotsky’s theory is more accurately called the constructivist approach. That
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is, a person’s cognitive development, in addition to being actively determined by the individual himself, is also
determined by an active social environment. Vygotsky’s theories are based on three main ideas, namely: 1)
intellectuals develop when individuals face new ideas and find it difficult to relate these ideas to what they already
know; 2) interaction with other people enriches intellectual development; 3) the main role of educators is to act as a
helper and intermediary for learning for students.

David Ausubel’s learning theory. Mathematics learning through blended learning can increase meaningfulness
in learning. This is in line with Ausubel's theory, which is famous for meaningful learning theory. In this theory,
learning is classified into two dimensions, 1) the ways to deliver and present learning material to students through
acceptance or discovery, and 2) how students associate information with cognitive structures that already exist.
Ausubel learning theory distinguishes meaningful learning and memorizing learning. Learning through blended
learning is one form of meaningful learning because the interaction of students with computers and smartphones
can increase students’ interest in learning materials, and they can associate it with the knowledge they already
have.

Dewey (1938) in his experiential learning theory that active engagement in learning is essential. However,
distance learning modes often result in passive learning experiences, especially when limited to video clips,
PowerPoint presentations, or modules without opportunities for discussion or interaction. In contrast, Vygotsky
(1978) emphasized the importance of social interaction in learning, suggesting that when students have the chance
to interact with peers through group chat or other means, they can benefit from the knowledge and understanding of
others. Therefore, in distance learning, it is crucial for teachers to incorporate Dewey's (1938) and Vygotsky's
(1978) theories to enhance the assimilation of concepts and theories being taught. The instructional theory states
that the instructional strategies of a teacher such as PMDL (Nwagbara & Ezekwe, 2015) depend on whom and what
they are trying to teach and where (Wilson & Peterson, 2006). Similarly, the theory of individualizing instruction
originally assumes that no two living organisms are alike, as perceived by Wang (2013).

In addition, individualizing instruction through PMDL is the opposite of one-size-fits-all, whereby a teacher suits
the instruction based on his or her style and according to the learner's needs, interests, and individual
characteristics (Russo, 2002). Rivkin et al. (2005) undermine this assumption. They found that even when there is
some evidence that a master’s degree or higher improves the overall quality of PMDL, all estimates are statistically
insignificant. Similarly, French (2015) found that time and place are not a factor in modular learning because
flexibility allows learners to study according to their own pace and self-regulation (Lim, 2016). Nevertheless, the
assumption of the study is seconded by Lee and Loeb (2020). They concluded that teachers in smaller schools are
more likely to take more responsibility for their students’ learning than in larger schools. Weiss et al. (2010) similarly
stated that moderately sized schools have the greatest engagement advantage in which engagement is necessary
for any teaching method.

3. METHODS

This study employed a descriptive-comparative research design, which determined the extent of physical
features, quality of the printed modules, and prior knowledge in mathematics in the Division of Butuan City,
particularly in rural areas, as assessed by the junior high school students.

The researcher used the descriptive survey method. It answers the what, when, where, and how questions but
not the why questions. A researcher-made survey questionnaire was employed to gather the needed information
and interpret the results. The survey questionnaire was administered to selected junior high school students of
South Butuan District Il who experienced modular distance learning during the pandemic and are currently enrolled
for the school year 2022-2023. The basis for the researcher's ability to analyze and interpret results.

The selected students using the purposive random sampling technique were employed in the three secondary
schools in South Butuan District Il, which is approximately 40 kilometers from the City Hall of Butuan City. The
schools were Bagong Silang National High School, Florida National High School, and Tungao National High School.

77



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 2  xX-Xx

The sample was limited to the students who experienced printed modular distance learning during the pandemic.
Slovin’s formula was used to determine the sample size for each school.

Table 1. Sample size is taken from each school based on its population.

Schools Population Sample Size
A 289 166
B 275 161
C 1018 280
TOTAL 1582 607

The questionnaire was composed of two sections, namely, a profile and a checklist. The profile included the
following details: sex, age, grade level, school, and home location (distance from the school in kilometers). The
closed-ended items used the Likert scale, where the responses were coded: strongly disagree = 1, disagree = 2,
agree = 3, and strongly agree = 4.

Table 2. Rating Scale and Interval with Verbal Description.

Scale Interval Verbal Description
1 1.00-1.49 Strongly Disagree
2 1.50-2.49 Disagree
3 2.50 — 3.49 Agree
4 3.50-4.00 Strongly Agree

Closed-ended items were used for the advantage of focusing the attention of the respondents on specific
issues of concern. The rationale for using questionnaires as the main data collection instrument was that they were
economical in terms of time and cost, and they also covered a large number of respondents scattered over a wide
area. Furthermore, questionnaires were easy to standardize, reduced researcher bias, and ensured the anonymity
and confidentiality of the respondents.

A researcher-made survey questionnaire was drafted, revised, and validated by the experts at Caraga State
University in the field of mathematics education and research. After the validation of the research instrument, a
letter was sent and approved by the Schools Division Superintendent of Butuan City Division asking for the conduct
of data gathering at the selected schools with adherence to the Data Privacy Act of 2012. Next to the approving
authority, a letter was also sent and approved by the Public Schools District Supervisor of South Butuan District 11,
where the data collection took place. By then, letters had been sent and approved by the school heads of the three
secondary schools to conduct the survey right away. The survey questionnaire was distributed to the student
participants across Junior High Schools following social distancing and health protocols.

The actual data gathering was conducted during school days with the permission of each school head without
interrupting classes. Only those random students across junior high schools who experienced modular distance
learning during the pandemic were selected to be participants in the study. The survey questionnaire was
completed and collected, and results were tabulated for analysis and interpretation.

The statistical tools that the researcher used in this study are as follows: Percentage was used in identifying
the distribution of the students among schools, sex, and distance from the school. Mean was used to determine the
extent of the physical features of the printed modules and the extent of prior knowledge in mathematics of the
students. Kruskal-Wallis Test was used to determine whether there is a significant difference in the extent of
physical features of printed modules, quality of printed modules, and prior knowledge in mathematics among the
students in the school, and The Mann-Whitney U test was employed to determine whether there is a significant
difference in the perceived extent of physical features of printed modules, quality of printed modules, and prior
knowledge in mathematics of the students when analyzed according to gender.

4. RESULTS

This section discusses the extent of physical features, quality of the material, and prior knowledge in
mathematics of the students in rural public junior high schools in the modular learning program at the time of the
pandemic from the data collected among six hundred seven (607) student participants from the three secondary
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schools in South Butuan District I, Division of Butuan City.
4.1 Profile of the Participants

The profile distribution of students based on Table 3 reveals interesting patterns regarding school, sex, and
distance from school. Among the three schools included in the study,

Table 3. Profile distribution (%) of the students.

Variable Category Frequency Percentage
BNHS 166 27.35
School FNHS 161 26.52
TNHS 280 46.13
Sex Male 298 49.09
Female 309 50.91
0-5 km 269 44.32
Distance from 5-10 km 188 30.97
School kmnchre than 10 150 24.71

Trusted National High School (TNHS) had the largest student population, accounting for 46.13% of the total.
This suggests that TNHS may be the most preferred or accessible school among the students surveyed.
Meanwhile, Blessed Nation High School (BNHS) had 27.35% of the students, while Fortune National High School
(FNHS) had 26.52%. In terms of sex distribution, the data shows a nearly equal proportion of male (49.09%) and
female (50.91%) students. This balance in gender representation may have implications for implementing gender-
specific programs or addressing gender-related challenges in the educational context. Additionally, the distance
from school distribution indicates that the majority of students (75%) live within a 10-kilometer radius of the school,
with 44.32% residing within 0-5 kilometers. These findings can inform decisions regarding transportation services
and infrastructure planning to ensure equitable access to education, particularly for students living farther away.
Overall, understanding the profile distribution of students provides valuable insights for resource allocation, program
development, and infrastructure planning in the education system.

4.2. Physical Features of the Printed Modules

The results presented in Table 4 provide insights into the extent of physical features of the printed modules
used in the study, as well as their overall quality. The indicators assessed include the quality of paper, readability of
font size and style, appropriate coloring of pictures, material organization, creative design, clarity of illustrations
(such as tables, graphs, and geometrical shapes), clear representation of mathematical symbols, completeness of
the number of pages, appropriateness of the number of assessments given per topic, ability to capture attention and
facilitate exploration of mathematics topics, coverage of one week's lesson per module, and overall provision of
learning opportunities.

Table 4. The extent of the physical features of the printed modules.

Indicator Mean Remark
1. The module is printed in quality paper. 3.49 High
2. The font size is readable in size and in style. 3.33 High
3. Pictures are appropriately colored. 2.74 High
4. The material is well-organized. 3.23 High
5. The material is creatively designed which is pleasing to my eye. 3.13 High
6. lllustrations like tables, graphs and geometrical shapes are clear. 2.94 High
7. Mathematical symbols are illustrated clearly. 3.15 High
8. Number of pages are complete. 3.21 High
9. Number of assessments given per topic is appropriate. 3.16 High
10. The module captures my attention that helps me explore topics in mathematics. 3.03 High
11. Each printed module covers one week lesson. 2.93 High
12. In overall, the material provides me with opportunities to learn the desired topic. 3.13 High
Overall | 3.12 High

Legend: 1.00-1.49 Very low; 1.50-2.49 Low; 2.50-3.49 High; 3.50-4.00 Very high
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The mean scores for each indicator range from 2.74 to 3.49, indicating a high level of satisfaction across the
evaluated aspects of the printed modules. The overall mean score of 3.12 further supports the notion of high quality.
These findings suggest that the printed modules generally met the desired standards in terms of physical features
and provided students with ample learning opportunities.

The implications of these results are significant. High-quality printing on quality paper ensures that the modules
are visually appealing and durable, contributing to a positive learning experience (1). Readable font size and style
are crucial for effective communication and comprehension (2). Appropriate coloring of pictures enhances
engagement and supports content understanding (3). A well-organized material structure aids in navigating the
modules and accessing information efficiently (4). Creative design and clear illustrations stimulate interest and
facilitate learning (5, 6). Clear representation of mathematical symbols ensures accurate interpretation and
understanding of mathematical concepts (7). Completeness of the number of pages and appropriate assessments
per topic is important for comprehensive coverage and assessment (8, 9). Attention-capturing modules foster
curiosity and exploration of mathematics topics (10). Additionally, the coverage of one week's lesson per module
allows for manageable learning units (11). Overall, the high-quality material design and provision of learning
opportunities support effective mathematics education.

In the study of Barcenas & Bibon (2021), titled "Coping Mechanism of Island School Students on the Problems
Encountered in Modular Distance Learning", it is mentioned that it is necessary to avoid bombarding the modules
with plenty of activities to avoid academic burnout and stress. In addition, students also need to be given enough
time to understand the lessons and complete the given activities. Mechanically, it is necessary to make the module
printing clearer and cleaner so that students can perceive and understand the entries better, especially for modular
activities that require conveying lessons from an image. As Dangle & Sumaoang (2020) mentioned, "One of the
benefits of using modules for instruction is the acquisition of better self-study or learning skills among students.” The
first consideration in modular learning is the material. It is of the utmost consideration in crafting the modules. The
visual of the printed modules is as important as their content, for it is considered their teacher in times of PMDL
where face-to-face is not feasible.

4.3. Quality of the Printed modules

The findings in Table 5 reveal that the extent of the quality of the printed modules of the students is high, based
on their overall result (mean = 2.99). This implies that the content of the mathematics module, in terms of its
explanation, assessment, instruction, and approach, was suited for self-learning. Overall, they were highly satisfied

with the quality of the module.

Table 5. The extent of the quality of the printed modules.

Indicator Mean Remark
Mathematics module ...
1.approach of every discussion is suitable for self-learning. 2.67 High
2.lessons are related to my daily activities as a student. 3.06 High
3.examples are illustrated step by step with a detailed explanation. 3.16 High
4.has various ways in assessment suited for any type of learners. 2.71 High
5.lessons are free of racial, ethnic bias and stereotyping. 2.94 High
6.integration of electronic learning resources is appropriate. 3.03 High
7.provides timely examples in each lesson. 3.00 High
8.instructions are clearly stated in each activity. 3.06 High
9.terminologies are presented clearly before the beginning of each lesson. 3.26 High
10.provides answer key to all assessments to evaluate my learning. 3.21 High
11.focuses on producing an outcome by having performance task in each chapter of the
lesson. 3.07 High
12.provides clear explanation in each lesson. 291 High
13.provides summary at the end of each lesson. 2.91 High
14.0verall, | am satisfied with the quality of the module. 2.86 High
Qverall 2.99 High
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The results indicate that DEP successfully standardized the quality of PMDL. It is logically planned, developed,
organized, and validated in terms of layout and content (Torrefranca, 2017), self-instructional (Macarandang, 2009),
gender and culture-sensitive (Bedaure, 2012), promotes reflective thinking (Nardo, 2017), and enhances higher-
order thinking skills such as analyzing, problem-solving, and self-regulating (Paspasan, 2015).

These findings significantly establish that the quality of PMDL is adherent to the national standards of DepEd
and may provide the basis to continue using the modality (Talimodao & Madrigal, 2021). On recommendations
made by Delgado and Villaganas (2015), Camara (2016), and Ambayon and Millenes (2020) to evaluate the quality
of PMDL, the findings substantiated that PMDL is aligned with the level of the learners (Lim, 2016). Some students
are not intelligent enough to understand the lessons. It is necessary to make the modules more contextualized to
level them off at their cognitive levels. In this way, students will be able to understand the lessons in the module with
ease (Barcenas & Bibon, 2021).

Meanwhile, PMDL instructional materials are designed to guide the students' learning while they stay at home
due to the COVID-19 pandemic. This setup leaves the student to study at their own pace. It is upon the students to
decide when and how they will answer the modules, what strategy to use, how many hours to spend studying, and
whom to ask for help since there is no more direct supervision from the teacher, which is incorporated into self-
regulation. It should be noted that the use of modules fosters individual study. One of the advantages of employing
modules for instruction is that students develop greater self-study or learning skills. Students actively participate in
understanding the concepts provided in the module. They gain a sense of responsibility as they complete the tasks
in the module. The students’ progress on their own with little or no help from others. They are learning how to learn
and are becoming more confident (Dangle & Sumaoang, 2020).

4.4. Prior knowledge in Mathematics

Table 6 presents the extent of prior knowledge in mathematics among the students, as well as their overall
perception. The indicators assessed include the impact of prior knowledge on understanding module readings,
comprehension of lectures and problem-solving, proficiency in fundamental mathematics, expression of ideas
through written reflections, exploration of topics from various sources, progress in thinking ability for problem-
solving, comprehension of assessment problems, independent learning, time management for in-depth learning,
and completion of learning tasks.

Table 6. The extent of prior knowledge in mathematics of the students.

Indicator Mean Remark
My prior knowledge in the subject...
1.helps me better understand of what | am reading in the modules. 3.05 High
2.enables me to comprehend the lecture and eventually solve the problem with ease. 2.69 High
3.helps me in the fundamentals of mathematics. 2.86 High
4.helps me express my ideas by writing my reflections at the end of each lesson. 2.98 High
5.helps me explore more on the topics in different sources. 2.99 High
6.allows me to progress my thinking ability in solving mathematics problems. 2.81 High
7.helps my comprehension in interpreting the problems in each assessment. 2.79 High
8.helps me learn independently. 2.76 High
9.helps me manage time to adequately learn more about the topic in mathematics 2.92 High
10. helps me complete the necessary requirement on the specific learning task. 2.82 High
Overall 2.87 High

Legend: 1.00-1.49 Very low; 1.50-2.49 Low; 2.50-3.49 High; 3.50-4.00 Very high

The mean scores for each indicator range from 2.69 to 3.05, indicating a high level of perceived impact of prior
knowledge on various aspects of mathematics learning. The overall mean score of 2.87 further supports the notion
of high perceived relevance and usefulness of prior knowledge in mathematics among the students.
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These results have implications for instructional strategies and curriculum design. Acknowledging and building
upon students' prior knowledge can enhance their understanding and engagement with module readings
(Dinsmore, Alexander, & Loughlin, 2008). Leveraging prior knowledge helps students comprehend lectures and
solve problems more effectively (Hattie & Timperley, 2007). Proficiency in fundamental mathematics is crucial for
building higher-order skills and concepts (Kilpatrick, Swafford, & Findell, 2001). Encouraging students to express
their ideas through written reflections fosters metacognition and deeper understanding (Zimmerman & Schunk,
2011). The ability to explore topics from different sources promotes a broader perspective and independent learning
(Bransford, Brown, & Cocking, 2000). Progress in thinking ability enhances problem-solving skills (Polya, 2014).
Prior knowledge facilitates comprehension and interpretation of assessment problems (Silver et al., 2009).
Independent learning and time management skills are essential for self-directed learning (Pintrich, 2004). Finally,
leveraging prior knowledge helps students meet the requirements of specific learning tasks (Schunk & Zimmerman,
2007).

Considering and leveraging students' prior knowledge in mathematics can facilitate personalized instruction,
promote deeper learning, and empower students to take ownership of their education.

4.5. Significant Difference in the Physical Features, Quality, and Prior Knowledge among Schools
Kruskal-Wallis Test

The Kruskal-Wallis test was performed to determine whether there is a significant difference in the extent of
physical features of printed modules, the quality of printed modules, and the prior knowledge of mathematics among
the students in the school. As a rule of thumb, if the p-value is less than the -level (usually set at 5% or 0.05), then
there is a significant difference. Otherwise, there is no significant difference. If a significant difference exists, a Dunn
test (multiple comparison test) will be conducted to determine which groups are significantly different from each
other.

Table 7 presents the significant differences in the extent of physical features of printed modules, quality of
printed modules, and prior knowledge in mathematics among different schools. The dependent variables assessed
are the extent of physical features of the printed modules, the extent of quality of the printed modules, and the
extent of prior knowledge in mathematics. The grouping variable is the school, with three schools represented:
BNHS, FNHS, and TNHS.

Table 7. Significant differences in the extent of physical features of printed modules, quality of printed
modules, and prior knowledge in mathematics of the students among schools.

. Grouping Test i . .

Dependent Variable Variable Mean statistic p-value | H; Decision

BNHS 3.05 (c)
Extent of Physical
Feature of the printed FNHS 3.21 () 16.266 0.000 Reject
modules TNHS 3.12 (b)

BNHS 2.81 (b)
Extent of Quality of the | FNHS 3.09 () 65.437 0.000 Reiect
printed modules TNHS 3.04 (a) )

BNHS 2.50 (b)
Extent of Prior FNHS 2.97 (a) 120.736 0.000
knowledge in ' ' Reject
Mathematics TNHS 3.03(a)

Legend: Different letters of the means indicate significant differences (Dunn test, p < 0.05).

For the extent of physical features of the printed modules, there is a significant difference among the schools (p
< 0.001). The mean score for BNHS is 3.05, for FNHS is 3.21, and for TNHS is 3.12. These different letters
assigned to the means indicate significant differences between the schools.
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Regarding the extent of quality of the printed modules, there is also a significant difference among the schools
(p < 0.001). The mean score for BNHS is 2.81, for FNHS is 3.09, and for TNHS is 3.04. The different letters
assigned to the means indicate significant differences between the schools.

Similarly, for the extent of prior knowledge in mathematics, there is a significant difference among the schools
(p < 0.001). The mean score for BNHS is 2.50, for FNHS is 2.97, and for TNHS is 3.03. The different letters
assigned to the means indicate significant differences between the schools.

These results indicate that there are variations in the perceived extent of physical features of printed modules,
quality of printed modules, and prior knowledge in mathematics among the different schools. The differences
observed may be attributed to various factors, such as instructional practices, resources, and student
demographics, which may impact the learning environment and students' experiences within each school.
Understanding these differences can inform targeted interventions and improvements to enhance the educational
experiences and outcomes for students in each school.

This proves that the quality of PMDL is excellent in providing mass education and individualized instruction
(Aquino et al., 2011). The findings hereby fulfill the recommendation of Nwagbara and Ezekwe (2015) that modular
learning be applied and evaluated in terms of quality (Macarandang, 2009; Ambayon & Millenes, 2020) in rural
areas to determine whether a school's location is a factor in modular learning.

4.6. Significant Difference in the Physical Features, Quality, and Prior Knowledge among Sex
Mann-Whitney U test

The Mann-Whitney U test was employed to determine whether there is a significant difference in the perceived
extent of physical features of printed modules, quality of printed modules, and prior knowledge in mathematics of
the students between the two groups (male and female). As a rule of thumb, if the p-value is less than the -level
(usually set at 5% or 0.05), then there is a significant difference. Otherwise, there is no significant difference.

Table 8 shows the computation of the Mann-Whitney U test. Based on the results, the p-value of each variable
is less than 0.05. Thus, the data suggest that the null hypothesis is accepted. There is no significant difference in
the extent of the physical features of the printed modules, the quality of the printed modules, or the prior knowledge
of mathematics of the students when grouped according to sex.

Table 8. Significant difference in the extent physical feature of printed modules, quality of printed modules,
and prior knowledge in mathematics of the students among sex.

Dependent Variable Grouping Mean Test p-value | H, Decision
Variable statistic

Extent of Physical Male 3.14

Features of the printed 48346.0 | 0.284 Accept

modules Female 3.11

Extent of Quality of the

printed modules Male 3.01 494540 |0113 Accept
Female 2.97

Extent of Prior

knowledge in Male 2.90 49609.0 | 0.098 Accept

Mathematics

The significant difference in the extent of physical features of printed modules, quality of printed modules, and
prior knowledge in mathematics among different sexes can be gleaned in Table 8. The dependent variables
assessed are the extent of physical features of the printed modules, the extent of quality of the printed modules,
and the extent of prior knowledge in mathematics. The grouping variable is sex, with two categories: Male and
Female.
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For the extent of physical features of the printed modules, there is no significant difference between males and
females (p = 0.284). The mean score for males is 3.14, and for females is 3.11. Similarly, for the extent of quality of
the printed modules, there is no significant difference between males and females (p = 0.113). The mean score for
males is 3.01, and for females is 2.97. Likewise, for the extent of prior knowledge in mathematics, there is no
significant difference between males and females (p = 0.098). The mean score for males is 2.90, and for females is
2.97.

These results indicate that there are no significant differences in the perceived extent of physical features of
printed modules, quality of printed modules, and prior knowledge in mathematics between males and females. This
suggests that both males and females have similar perceptions in these areas.

However, it is important to note that while no significant differences were observed, there may still be variations
within each sex. Factors such as individual preferences, learning styles, and prior experiences can influence the
perceptions of both males and females regarding the physical features of printed modules, quality of printed
modules, and prior knowledge in mathematics.

In the study of Alvarez (2021), titled "Issues and Concerns of Teachers in Mindanao State University-Sulu
Towards Modular Distance Learning Approach: An Analysis”, the findings suggest that there is no significant
difference in the issues and concerns of the MSU-Sulu teachers towards the modular distance learning approach
when they are grouped according to their sex.

Understanding these similarities and differences can inform instructional approaches and materials design that
caters to the diverse needs and preferences of both male and female students, promoting an inclusive and effective
learning environment for all.

4.7. Significant Difference in the Physical Features, Quality, and Prior Knowledge among Distance from
School

Kruskal-Wallis Test

The Kruskal-Wallis test was used to determine whether there is a significant difference in the perceived extent
of physical features of printed modules, quality of printed modules, and prior knowledge in mathematics of the
students at a distance from school. As a rule of thumb, if the p-value is less than the -level (usually set at 5% or
0.05), then there is a significant difference. Otherwise, there is no significant difference. In the event that a
significant difference exists, a Dunn test (multiple comparison test) will be conducted to determine which groups are
significantly different from each other.

Table 9 presents the significant difference in the extent of physical features of printed modules, quality of
printed modules, and prior knowledge in mathematics among different distances from school. The dependent
variables assessed are the extent of physical features of the printed modules, the extent of quality of the printed
modules, and the extent of prior knowledge in mathematics. The grouping variable is the distance from the school,
with three categories: 0-5 km, 6-10 km, and more than 10 km.

For the extent of physical features of the printed modules, there is no significant difference among the different
distances from the school (p = 0.445). The mean score for the 0-5 km group is 3.11, for the 6-10 km group is 3.12,
and for the more than 10 km group is 3.14. The same letter (a) is assigned to all the means, indicating no significant
differences between the groups.

Similarly, for the extent of quality of the printed modules, there is no significant difference among the different
distances from the school (p = 0.797). The mean score for the 0-5 km group is 3.00, for the 6-10 km group is 2.97,
and for the more than 10 km group is 2.99. The same letter (a) is assigned to all the means, indicating no significant
differences between the groups.
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Table 9. Significant differences in the extent of physical feature of printed modules, quality of printed modules,
and prior knowledge in mathematics of the students among distance from school.

Dependent Variable Grouping Mean Test p-value H, Decision
Variable statistic

Extent of fPr;]ysica}I . 0-5 km 3.11 (a)

eature of the printe

e P 610 km 312(a) | 1620 |0445 Accept
More than 10km 3.14 (a)

Extent of Quality of the | 0-5 km 3.00 (a)

printed modules 6-10 km 297 (a) 0.453 0.797 Accept
More than 10km 2.99 (a)

Extent of Prior 0-5 km 291 (a)

knowledge in 6-10 km 2.85 (@) 3.692 0.158 Accept

Mathematics More than 10km 2.82 (a)

Legend: Different letters of the means indicate significant difference (Dunn test, p < 0.05).

Likewise, for the extent of prior knowledge in mathematics, there is no significant difference among the
different distances from school (p = 0.158). The mean score for the 0-5 km group is 2.91, for the 6-10 km group is
2.85, and for the more than 10 km group is 2.82. The same letter (a) is assigned to all the means, indicating no
significant differences between the groups.

These results indicate that the distance from school does not have a significant impact on the perceived extent
of physical features of printed modules, the quality of printed modules, and prior knowledge in mathematics.
Students residing at different distances from school have similar perceptions in these areas.

Talimodao & Madrigal (2021) indicate in their study that the quality of PMDL is excellent regardless of the
location. This implies that the quality of PMDL is excellent primarily because of its flexibility in learning. This also
assures that regardless of the school location, the same quality of learning through PMDL is received by the
learners. The findings fulfill the recommendation that modular learning be applied and evaluated in terms of quality
(Macarandang, 2009; Ambayon & Millenes, 2020) in rural areas to determine whether a school's location is a factor
in modular learning.

5. CONCLUSIONS
In view of the findings of the study, the following conclusions are drawn:

1. The physical features of the mathematics module are standardized based on what kind of paper was used; the
font size and style, as well as the appropriateness of colors and design, and the organization of the material, are
evident. Thus, the material provides an opportunity for each student to learn the desired topic.

2. The quality of the printed modules in terms of the approach in every discussion is suitable for self-learning;
examples are illustrated step-by-step with a detailed explanation; there are various ways to assess; they are free
of racial and ethnic bias and stereotyping; and they provide timely examples. In general, the students are highly
satisfied with the quality of the mathematics module.

3. Prior knowledge in mathematics contributes greatly to self-learning, for it helps the students better understand
and comprehend the lessons. It helps them with the fundamentals of mathematics and, more importantly, helps
them learn independently.

4. The significant difference among schools in the extent of the physical features, quality of the printed modules,

and prior knowledge in mathematics has a variation on how the students in each school assessed the
mathematics module.
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5. On the other hand, sex and distance from school were not contributing factors to how the students assessed the
PMDL in mathematics.
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