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Abstract: -Solid waste management remains a challenge in 

schools despite various strategies being implemented. A study 

conducted at Mat-I National High School analyzed and quantified 

solid waste, revealing that recyclables accounted for the largest 

portion at 44.09%, followed by residuals with recycling potential at 

35.04%, biodegradable waste at 20.20%, and residual waste for 

disposal at 0.67%. These findings served as the basis for 

developing information, education, and communication (IEC) 

materials within the school. Thus, survey questionnaires were 

administered, and focus group discussions were conducted to 

identify the most effective IEC materials for promoting solid waste 

management practices. The study assessed learning styles, 

literacy levels, and preferred communication channels among 

respondents. Results showed that Visual Learning Style ranked 

highest, with a weighted mean of 3.12, followed by Auditory (3.05), 

Kinesthetic (2.87), and Reading/Writing (2.72) learning styles. 

Additionally, the study ranked perceived literacy types as follows: 
Functional Literacy (3.26), Basic Literacy (3.16), Proficient Literacy 
(3.02), and Advanced Literacy (2.88). On the other hand, 
interpersonal communication proved to be the most effective 
approach for delivering recycling messages in schools, surpassing 
both print and electronic media in impact. However, the findings led 
to the selection of a poster as the preferred IEC material to visually 
complement face-to-face material, making waste management 
education more accessible and impactful within the school 
community. 
Keywords: Solid wastes; literacy; channel; information, education 

and communication; learning styles 
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1. Introduction 

Waste segregation and management are essential for maintaining the 

cleanliness and sustainability of our local environment. As a local community member, 

Mat-i National High School plays a vital role in promoting responsible waste disposal 

and ensuring the community remains healthy and eco-friendly.  

Similarly, Information, Education, and Communication (IEC) materials play an 

important role in promoting environmental responsibility by raising awareness and 

educating communities. A study on IEC materials as tools to induce climate action in 

coastal communities in Zambales, Philippines, found that these materials effectively 

shaped community understanding of climate change adaptation strategies. The 

research highlighted how visually appealing and recognizable images facilitated 

residents' knowledge of key environmental concepts and motivated them to take 

action (Alberto et al., 2024). Similarly, UNICEF's report on engaging youth in climate 

change and ecological sustainability emphasizes the importance of IEC in empowering 

young people to take action.  These studies collectively illustrate how IEC materials 

serve as powerful tools in strengthening environmental responsibility and driving 

meaningful change. 

In Claveria, local government programs have supported waste management efforts, 

encouraging households and institutions to separate biodegradable, non-

biodegradable, recyclable, and hazardous waste. According to the Environmental 

Management Bureau (EMB) Region 10, effective waste segregation has significantly 

reduced pollution levels and improved waste collection efficiency in Northern 

Mindanao (EMB Region 10, 2023).  

On the other hand, the sampled school in this study faces significant challenges in 

waste management. Although it has a Material Recovery Facility (MRF) for temporary 

storage, prolonged delays in waste collection result in mixed waste streams, rendering 

recycling efforts less effective.  
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 According to Smyth (2010), as cited by Arazo (2015), effective campus waste 

management requires understanding the types of waste generated and their 

respective generation rates. This knowledge enables the proper management, 

treatment, and disposal of trash. However, finances and time hinder many schools 

from conducting campus waste characterization studies. To address this gap, the 

researcher conducted a waste analysis and characterization study. The researcher 

selected the school because no reports had documented its waste generation rate and 

composition despite the municipality's strong enforcement of RA 9003. 

This paper aims to develop Information, Education, and Communication (IEC) 

materials to address ongoing challenges in solid waste management in school. 

Specifically, it seeks to identify the most effective IEC materials. To attain this, the 

study focuses on the following objectives: (a) assessing respondents' perceived 

learning styles, (b) determining their literacy type, and (c) analyzing their preferred 

communication channels. These insights will serve as the foundation for designing an 

IEC framework that aligns with students' needs, promoting greater awareness and 

engagement in responsible waste management. 

 

 

 

 

 

 

2. Materials and Methods 

2.1 Description of Study Area 
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Mat-i National High School (MNHS) is the lone secondary school located in the 

scenic mountainous area of Barangay Mat-I, Claveria, Misamis Oriental. The 

school is surrounded by green vegetation and rolling hills, providing a relaxing 

and beautiful view to its people, contributing to the educational opportunities for 

students, and making it a vital institution in the area. In the Department of 

Education Misamis Oriental Division, MNHS belongs to Claveria Northeast 

District. The school has one (1) covered court, three 2-storey buildings, seven 

1-storey buildings used for instructional purposes, and three 1-storey buildings 

used as offices. The school has approximately 700 individuals, including 

learners, faculty, and other junior and senior high school personnel. 

 

2.2 Data-Gathering Procedure 

Entry Protocol before the data collection procedures, the researcher asked 

permission from the concerned authorities and secured necessary 

endorsements before conducting the study. A permission letter to conduct the 

study was given to the school division Superintendent requesting permission to 

conduct the study. 

Upon approval, the researcher provided copies of the approved letter to the 

assigned Claveria Northeast District Supervisor and the School Head. Then, 

the researcher met the YES-O Coordinator of the school and asked for a 

Figure 1: Map of Claveria, Misamis 

Oriental highlighting Mat-I NHS 

 Source: Google Map; Google Earth 

 Mat-I NHS 
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schedule to meet the respondents, distributed the consent form, and oriented 

the students on the purpose of the study. Their responses to the questionnaire 

was treated with the utmost confidentiality and used solely for the study. On the 

appointment date and time, the researcher collected the consent form and 

personally distributed the questionnaire to the participating students in their 

classrooms. The researcher explained the nature of the checklist. The 

assessment took less than 10 minutes.   

2.3 Respondents of the Study 

A total of 100 respondents were considered the study's source population. 

Stratified random sampling was used to determine the number of respondents 

per Grade level, which was composed of twenty-two (22) Grade 7, twenty (20) 

Grade 8, twenty-three (23) Grade 9, fifteen (16) Grade 10, and nineteen Grade 

11. 

2.4 Data Collection Instrument 

An expert-designed structured questionnaire served as the primary tool 

for data collection. It was structured based on the Waste Analysis and 

Characterization Study results. The survey was self-administered to 100 

respondents, ensuring direct input from the participants. Additionally, two 

respondents from each grade level were selected for a focus group discussion, 

providing deeper insights into their perspectives. Results from both the 

questionnaire and the discussion were then utilized to determine the most 

appropriate type of IEC (Information, Education, and Communication) material 

to be reproduced, aligning with the needs and preferences identified through 

the research. 
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IEC Material Production Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  

 

The process follows five key stages in developing effective information, education, and 

communication (IEC) materials conceptualization, content development, design and 

visuals, pretesting and feedback, and dissemination strategies. Conceptualization 

involves identifying the target audience and crafting a clear and relevant message 

suited to their needs and understanding. The content development phase highlights 

creating engaging and informative materials through accessible language, factual 

accuracy, and culturally appropriate narratives once the audience and message are 

defined. Design and visuals are necessary to enhance comprehension and appeal, 

requiring thoughtful layout, impactful graphics, and effective use of color to ensure 

readability. Providing clarity, engagement, and inclusivity, as well as pretesting and 

feedback, are also conducted to allow adjustments based on audience reception. 

Finally, dissemination strategies determine the best platforms—print, digital, or social 

media—to maximize reach and impact, ensuring the material successfully informs and 

Conceptualization 

Content Development 

Design & Visuals 

Pretesting & Feedback 

Dissemination Strategies 

Adapted from Swann, K (2022). IEC Material 

Production Guidelines. 
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influences the intended audience. IEC materials can be educational and actionable by 

systematically following these stages, fostering awareness and behavioral change. 

2.5 Analysis of Data 

The collected data were systematically organized, tabulated, and analyzed. 

Frequency distributions were determined to summarize the occurrence of each 

variable, while the mean for each item was calculated to provide a measure of central 

tendency, facilitating a more precise interpretation of the dataset. 

4. Results and Discussion 

 

Perceived Learning Styles 

Knowing students' preferred learning styles is important in making effective 

educational strategies. As shown in Table 1, the majority of the respondents agreed 

with each of the learning styles - Visual, Auditory, Kinesthetic, and Reading/Writing. 

The students may not have a single dominant learning style but are adaptable, drawing 

from different styles depending on the context. This is common—many students use 

a blend of visual, auditory, reading/writing, and kinesthetic approaches. This could also 

mean that the students may not yet have a strong understanding of how they learn 

best. This is typical, especially if they have not been given much time or opportunity 

to intentionally explore different styles. 

 Table 1. Distribution of Perceived Learning Styles of Respondents     

LEARNING STYLE 
Strongly 

Agree 
 Agree  Disagree  

Strongly 

Disagree 
  

 f % f % f % f % 

Visual Learning Style 31 31% 53 53% 13 13% 3 3% 

Auditory Learning Style 21 21% 64 64% 14 14% 1 1% 

Kinesthetic Learning Style 19 19% 53 53% 24 24% 4 4% 

Reading/Writing 32 32% 58 58% 10 10% 0 0% 
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Students might agree with all the styles to some degree because each one can work, 

depending on the subject, teacher, or activity. For example, they may learn science 

better through hands-on (kinesthetic) activities but prefer visuals for history. They may 

recognize that each style has its merits but do not feel passionately aligned with 

anyone. This could indicate a general openness or a moderate preference without a 

clear favorite. Knowing students’ learning styles helps design IEC materials on 

recycling that are more engaging and effective. By matching content to how students 

learn best —visuals, audio, reading, or hands-on activities—the IEC designer 

increases understanding and encourages real behavior change. It also ensures the 

message reaches everyone, making the campaign more inclusive and impactful. This 

was also supported by the respondents answer during the focus group discussion that 

learners have varied learning styles. While some learn best through reading and 

writing, others prefer visuals or auditory methods. However, many respondents 

expressed that they understand concepts better through hands-on learning. 

Similarly, a related study highlights that students often exhibit a mix of learning styles 

rather than a single dominant one. Saul McLeod, in his 2025 study on Kolb’s Learning 

Style and Experiential Learning Cycle, stated that Kolb’s Learning Theory explains 

that different people naturally prefer a certain single learning style, and various factors, 

such as social environment, educational experiences, or the basic cognitive structure 

of the individual, influence a person’s preferred style.  

Moreover, in the study on community-based social marketing, McKenzie-Mohr (2011) 

emphasizes the significance of adapting communication to fit the target audience to 

specific learning styles to facilitate lasting behavioral change, such as adopting 

sustainable practices, which highlights the essence of personalized communication 

strategies in influencing individuals' engagement and retention of information. 
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Aligning with these perspectives, Table 2 shows the weighted mean scores of 

respondents' preferred learning styles, ranking them according to their preferences. 

The results show that Visual Learning Style outscored among the learning styles, with 

a weighted mean of 3.12, followed by Auditory (3.05), Kinesthetic (2.87), and 

Reading/Writing (2.72) learning styles. These data mean that respondents preferably 

respond to visual stimuli strengthening the effectiveness of educational materials. 

These findings highlight the necessity of adapting communication strategies to align 

with students' cognitive preferences. Through these, educators and communicators 

can foster a more dynamic and engaging learning environment, ultimately enhancing 

knowledge retention and comprehension in recycling efforts. 

 Quejado’s study on Teacher Education Students’ Preferred Learning Styles in the 

New Normal: Basis for Enhancing Pedagogies (2022) supports this result. It also 

showed that male and female teacher education students scored highest on the visual 

learning style, meaning they learn best when shown instructional materials in pictures 

and videos. 

 

Perceived Type of Literacy  

In developing IEC, understanding on the perceived type of literacy is significant. It 

equips individuals with the skills to effectively access, understand, and use 

information. 

 

Table 2. Weighted Mean Scores Indicating Students’ Preferred Learning Styles in Order 

of Preference  

LEARNING STYLE Wm Rank 

Visual Learning Style 3.12 1 

Auditory Learning Style 3.05 2 

Kinesthetic Learning Style 2.87 3 

Table 3. Distribution of Perceived Type of Literacy of Respondent 
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Table 3 presents the distribution of respondents' perceived literacy types offering 

insights into their self-assessed skills across different literacy domains. 

The majority of the respondents agreed with each of the literacy types - Functional, 

Basic, Proficient, and Advanced.  If students agreed (but did not strongly agree) with 

each literacy type—Functional, Basic, Proficient, and Advanced—it may suggest that 

they are still exploring or unsure of their actual literacy level. Also, they may see 

themselves in between levels, not fully identifying with just one. Or that their 

confidence in their literacy skills might be moderate, not strong. Lastly, the categories 

may not have been clearly distinguished from one another in their understanding. 

Knowing students' literacy types helps tailor IEC materials on recycling to match their 

ability to understand and act on information. This ensures the message is both 

accessible and effective, improving understanding and encouraging participation in 

recycling efforts. 

In the flood of new information, individuals must recognize and use the information 

correctly (Mandusic, Dubravka, et al. (2013). Different literacy types are important for 

specific IEC needs, with foundational skills like critical thinking and digital literacy 

necessary for navigating complex information landscapes. 

On the other hand, proficient literacy goes beyond basic understanding and 

encompasses creative and critical thinking skills, enabling individuals to analyze 

complex texts and data, as cited by Armea et al. (2022) in their research on English 

proficiency and literary competence. Therefore, IEC materials for this group can 

LITERACY 
Strongly 

Agree 
 Agree  Disagree  

Strongly 

Disagree 
  

 f % f % f % f % 

Functional Literacy 37 37% 53 53% 9 9% 1 1% 

Basic Literacy 29 29% 61 61% 7 7% 3 3% 

Proficient Literacy 24 24% 56 56% 18 18% 2 2% 

Advance Literacy 18 18% 54 54% 26 26% 2 2% 
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incorporate detailed guides, statistical graphs, and in-depth discussions to stimulate 

their analytical capabilities. 

For those exhibiting advanced literacy, which includes multiliteracies such as digital, 

ecological, and cultural literacy, the approach shifts significantly. This level reflects the 

ability to adapt to varied contexts and technologies, emphasizing the ability to 

synthesize information, evaluate arguments, and navigate diverse environments 

(Murnane et al., 2012). Consequently, IEC materials for advanced learners can 

leverage interactive platforms, multimedia content, and culturally relevant narratives, 

ensuring deeper engagement and resonance. 

Moreover, behavior change through literacy is a critical aspect of effective 

communication. Research on community-based social marketing by Nasution and 

Setianingrum (2022) emphasizes the importance of tailoring communication to literacy 

levels. By aligning messages to the audience’s literacy skills, IEC materials foster 

inclusivity and encourage meaningful participation, particularly in campaigns like 

recycling initiatives. 

In addition, Table 4 presents the weighted mean scores of students' perceived literacy 

types, ranking them based on their responses. This data serves as an essential 

reference for educators, helping to identify areas of strength and potential gaps in 

literacy development, ultimately guiding the enhancement of instructional strategies 

and learning interventions. 

The table indicates that students' perceived literacy types are ranked in the following 

order: Functional Literacy (3.26), Basic Literacy (3.16), Proficient Literacy (3.02), and 

Table 4. Weighted Mean Scores Indicating Students’ Perceived Literacy Type 

LITERACY Wm Rank 

Functional Literacy 3.26 1 

Basic Literacy 3.16 2 

Proficient Literacy 3.02 3 

Advance Literacy 2.88 4 



Jennefer A. Flores /Afr.J.Bio.Sc. 7(11) (2025)                                                            Page 212 
 

 
 

Advanced Literacy (2.88). This suggests that most students identify with functional and 

basic literacy, which emphasizes the ability to understand and apply everyday 

information in practical contexts. 

 

 When designing an IEC material about recycling, the content should prioritize clarity 

and practicality. Materials must be simple, accessible, and focused on actionable 

steps, using clear visuals and easy-to-understand language. It is important to avoid 

overly complex terms and concepts, ensuring that the material resonates with the 

Table 5. Preferred Channel Among Respondents  

  f % f % f % 

Questions about Channel Electronic 

 

Print 

 

Interpersonal   

As a student, what channel 

do you like? 
28 28% 21 21% 51 51% 

As a student, what channel 

do you have access at 

home?  

56 56% 17 17% 27 27% 

As a student, what channel 

do you have access at 

school?  

12 12% 37 37% 51 51% 

As a student, what channel 

do you think is most effective 

for communicating a 

message about recycling at 

home? 

41 41% 22 22% 37 37% 

As a student, what channel 

do you think is most effective 

for communicating a 

message about recycling at 

school? 

16 16% 24 24% 60 60% 
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majority of students, whose literacy levels lean toward functional and basic 

comprehension. 

UNESCO (2017) defines functional literacy as the ability to use reading, writing, and 

mathematics in everyday life. This form of literacy is essential for understanding and 

applying practical information, such as interpreting charts and following instructions. 

Similarly, research emphasizes that basic literacy serves as the foundation for 

functional literacy, as it involves the ability to comprehend short texts and execute 

simple tasks effectively. 

Moreover, studies on educational material design highlight the importance of simplicity 

and accessibility, particularly for audiences with functional and basic literacy levels. 

Rose and Meyer (2002) stress the use of straightforward language and clear visuals 

to ensure comprehension across diverse learner profiles. Building on this, Tomita 

(2015) underscores the effectiveness of visual aids, such as infographics, posters, and 

diagrams, in simplifying complex concepts. These visual elements not only capture 

attention but also facilitate better understanding, making them particularly suitable for 

IEC materials aimed at learners with functional and basic literacy levels. 

Preferred Communication Channels 

Effective communication plays a vital role in education, shaping how information is 

shared and received among students. Table 5 presents the distribution of respondents' 

preferred communication channels offering insights into the most commonly used 

platforms for accessing information and engaging with educational content.  

The majority of the respondents agreed that interpersonal communication is the most 

effective channel for recycling messages in school. This suggests that they value face-

to-face interaction, such as peer discussions, classroom talks, or group activities. They 

likely trust personal connections more than posters, social media, or announcements 

perhaps due to limited access to mass media, the internet, or digital platforms. Lastly, 

this could mean that they learn better through dialogue, explanation, and direct 

engagement rather than just receiving information passively. 
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It implies that designing an IEC material should include interactive elements like small 

group discussions, classroom talks, peer-to-peer education, or student-led 

demonstrations. Also, materials (e.g., flyers, props, visual aids) that support 

interpersonal communication should be used rather than replace it. The focus should 

be on engagement over exposure—encourage students to talk about, share, and act 

on the recycling message together. In short, design IEC materials that spark 

conversation and collaboration, not just deliver information. 

Communication is the transmission of information from a source to an audience, and 

effective communication requires that the audience understand the message in its 

intended form (Fashiku, 2017). The findings of the study are supported by research 

conducted by Salamondra and Tracey (2021), which highlights that face-to-face 

interaction fosters trust, transparency, and active listening. These elements are 

essential for effective communication in schools, as they build stronger relationships 

between students, teachers, and peers, thereby enhancing the impact of messages 

like recycling initiatives. 

Moreover, a study titled A Conceptual Review of Positive Teacher Interpersonal 

Communication Behaviors in the Instructional Context conducted by Fei Xie and Ali 

Derakhshan (2021) shows that teacher-student interactions, characterized by care, 

clarity, and rapport, significantly influence students' engagement and motivation. This 

underscores the importance of interpersonal communication in creating meaningful 

connections and promoting behavioral change.  

This aligns with the results of the focus group discussion, wherein respondents 

expressed that Grade 11 and Grade 12 learners were given the opportunity to use the 

school computers, but there are fewer chances for learners in Grades 7 to 10. As for 

internet connectivity, it is sometimes strong and sometimes weak. Some of them have 

cellphones, while others do not. When materials are printed, some students don’t 

bother to read them thoroughly. Face-to-face interaction is much better as it allows for 

direct transfer of information. 

Lastly, limited access to mass media can shift reliance to interpersonal communication 

as a primary channel for information dissemination. This is particularly relevant in 
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schools where digital platforms may not be widely accessible (Ocharo and Karani, 

2015) 

Understanding students' learning style preferences is essential in designing effective 

educational approaches. Table 4 presents the weighted mean scores of students' 

preferred learning styles, ranking them in order of preference. This data provides 

valuable insights into how students best absorb and process information. 

Poster 

Based on the survey results, a poster will be utilized as the IEC material to promote 

solid waste management within the school. Visual communication plays a crucial role 

in effectively conveying key messages to an audience. This poster serves as an IEC 

material designed to present essential information in a clear, engaging, and accessible 

format. By utilizing impactful visuals and concise messaging, it aims to raise 

awareness, enhance understanding, and encourage action on the topic at hand. 

Through this medium, we strive to make important concepts more relatable and 

memorable, ensuring that the intended message reaches and resonates with the 

target audience.  
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A 16.54 x 23.39-inch poster was placed at the classroom entrance, the school 

canteen, and near receptacle bins inside and outside the classroom, ensuring visibility 

in busy areas where students frequently pass by. 

Be 'Wais as Mais.' The phrase "Be Wais as MaiS" seems to combine "wais," a Filipino 

word meaning wise or clever, with "Mais," which translates to "corn" in English. 

However, this poster signifies the qualities of corn, which symbolizes wisdom. Aside 

from being the primary crop produced by the place, MAIS, as an essential crop, grows 
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steadily, adapts to its environment, and provides nourishment—much like wisdom, 

which develops through experience, adapts to challenges, and benefits those around 

it. Wisdom is not just about knowing facts—it's about learning, growing, and applying 

knowledge in meaningful ways to help solve real-world problems related to solid waste 

management. The acronym MAIS was used in the campaign for waste segregation 

and waste management in the school. 

4. Conclusions and Recommendations 

Understanding students’ preferred learning styles, literacy levels, and preferred 

communication channels are significant in developing IEC material. The study's 

findings revealed that students do not have a single dominant learning style. They 

were identified as having both functional and basic literacy, meaning that clear, 

straightforward messaging is essential. This flexibility suggests that IEC campaigns 

should incorporate multiple learning strategies—visual, auditory, kinesthetic, and 

reading/writing—to maximize engagement and comprehension. 

Materials should focus on practical examples, simple instructions, and relatable 

scenarios to ensure accessibility and usability. Avoiding overly technical language will 

help students better understand and apply waste management effective channels for 

spreading recycling awareness, reinforcing the need for interactive approaches. The 

developed poster has it all. However, it is recommended that, instead of relying solely 

on posters, IEC materials should promote students' active engagement to deliver not 

only information but also create greater opportunities for learning through ensuring 

lasting behavioral change and making IEC campaigns more impactful, inclusive, and 

action-oriented.  
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