
J-IAMSTEM 
Journal of Innovation, Advancement, and Methodology in STEM Education 
Vol. 3, No. 1, pp. 62-73, January-February 2026 

https://so13.tci-thaijo.org/index.php/j_iamstem 

 

 

 

 

Competency-Based Learning and Remediation 

Practices in Schools: Basis for Developing 

Remediation Framework 
 

 

Gaspar S. Cantere, Jr.* and Amelia T. Buan 
Department of Science and Mathematics Education, College of Education, Mindanao State 

University – Iligan Institute of Technology, Bonifacio Ave., Tibanga, Iligan City, 9200, 

Philippines 

*Corresponding author email: gasparjr.cantere@g.msuiit.edu.ph, 
 

 

Received: 31 Oct 2025  Revised: 22 Jan 2026  Accepted: 23 Jan 2026 

 
Abstract 

This study investigated the implementation of Competency-Based Learning and 
remediation practices in Junior High School Biology in three public secondary 
schools in Misamis Oriental, Philippines. While CBL emphasizes mastery of the 

learning outcomes, many learners still struggle to attain complex competencies. 
The inconsistent implementation of remediation efforts further intensifies this 
challenge. Using a qualitative-exploratory design, ten purposively selected 
biology teachers with at least ten years of teaching experience were interviewed. 
They also provided written responses, which were analyzed thematically using 
Braun and Clarke’s framework. Findings indicated that teachers adopted active 

and student-centered approaches, including real-world applications, case-based 
learning, simulations, and technology integration. However, the instructional and 
remediation effectiveness was constrained by time limit, large class sizes, and 
limited learning resources. Similarly, assessment approaches adopted formative 
and summative approaches but lacked depth consistently for the same reasons 
described above. Various informal remediation strategies were tried, including 

peer tutoring, simplified instruction, visual aids, and contextualization. The paper 
recommends the development of a Competency-Based Remediation Framework 
to institutionalize structured diagnostic assessments, differentiated learning 
materials, profiling, and progress monitoring, ensuring more consistent, 
equitable, and effective remediation practices across schools. 
 

Keywords: Competency-Based Learning, Remediation, Differentiated 
Instruction, Diagnostic Assessment 

 

1. Introduction  
 

The Philippines implements Competency-Based Learning (CBL) through the 

curriculum reforms established by the Enhanced Basic Education Act of 2013 (RA 10533), 

which requires schools to use standards-based education systems that deliver competency-

based learning instead of time-based progression methods. The K-12 system implemented 

this requirement through its establishment of specific learning competencies and content 
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standards and performance standards that apply to all grade levels (DepEd Order No. 31, 

s. 2012). The assessment policies for classrooms were adapted to support this new 

direction. Assessment methods established by DepEd Order No. 8, s. 2015 function as 

tools to assess learner readiness, to track their progress, and to confirm their achievement 

of required competencies. The Department of Education Department Order No. 13 s. 2018 

mandated schools to implement remedial and intervention programs, which educational 

institutions must execute to assist students who fail to achieve required proficiency 

standards. The MATATAG Curriculum maintains this policy path by developing essential 

foundational skills and delivering targeted support to learners. 

Competency-Based Learning, or CBL, has emerged as an instructional approach that 

focuses on learning and demonstrating mastery through specific competencies, skills, or 

knowledge before advancing to subsequent levels. CBL emphasizes that one must 

demonstrate mastery of each skill or competency as evidence of learning (Gervais, 2016). 

This model ensures that progress is made only after attaining proficiency in specific 

competencies, thereby facilitating deep and personal learning experiences (Schumacher & 

Risco, 2016). Essentially, CBL, as currently adopted, addresses the limitations of 

conventional educational systems, which heavily rely on time, rigid training structures, 

and rote memorization factors that may hinder the acquisition of relevant skills and 

knowledge in a meaningful and effective manner (Desai et al., 2016).  

The key element of CBL is to ensure that learners have mastered the necessary 

competencies. Remediation provides struggling learners with targeted interventions 

(Rincón-Flores et al., 2024). It involves the use of slower-paced classes, additional time 

or sessions for learning, or the application of different teaching methods. All these 

approaches facilitate the process of acquiring understanding and being able to do things 

independently. Furthermore, it is essential to provide support that aligns with the 

individual's pace, interests, and learning style (Tomlinson et al., 2003). Early identification 

of knowledge deficiencies and the implementation of effective remediation practices yield 

significant educational results (Lagman & Mansul, 2017). In this respect, remedial 

education assumes a more crucial role, not merely as a form of academic support but as 

an indispensable and vital aspect of a flexible and comprehensive education system.  

Despite its importance, schools continue to encounter challenges in implementing 

remediation effectively. The challenges are inconsistent practices, limited resources, time 

constraints, heavy teaching workloads, and a lack of personalized approaches that would 

allow CBL to be enacted as stated in theory. Such factors create a gap between the 

principles of CBL and remediation, ultimately affecting learners’ performance. The 

inconsistency and lack of a systematic approach to remediation practices remain one of 

the primary issues that schools must address (Dagnone et al., 2019). The proper use of 

competency-based learning requires upfront, structured systems; thus, schools must have 

unambiguous and research-based frameworks for remediation to be effective. The 

frameworks that are developed must help educators identify learners who require 

remediation, employ the right interventions for them, and conduct accurate assessments of 

learning progress. Well-planned remediation programs are crucial for achieving 

sustainability, enhancing productivity, and improving learning outcomes. Through 

evidence-based frameworks that incorporate remediation practices, schools will be able to 

not only cope better with the diversity of learners but also respond to individual needs, 

thereby improving the quality of education. Integrating CBL with remediation practices 

creates a more cohesive and responsive learning system. This promotes differentiated and 

personalized learning pathways that, when supported by continuous assessment , help 

learners achieve mastery of competencies. According to Chou et al. (2019), a good 

competency-based remediation plan features well-defined instructional goals, 

individualized teaching strategies, and regular assessment checkpoints that monitor 

student progress. Such an education framework contributes not only to improving 
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instruction quality but also to developing educational policy in a way that all learners have 

equal learning opportunities.  While DepEd policies define the importance of remediation 

as part of CBL, teachers often implement such practices informally and with limited 

institutional support. This inconsistency between the theoretical and policy expectations 

of CBL and the lived realities of classroom implementation underscores the need to 

examine current practices in depth. 

This study aims to investigate the implementation of CBL and remediation practices 

in junior high school biology classes. Specifically, it is intended to determine how current 

practices address or do not address learning needs and to provide evidence for the 

development of a Competency-Based Remediation Framework or CBRF. The results of 

this study are expected to help educators, policymakers, and school administrators inform 

strategies for strengthening remediation efforts within competency-based systems, with a 

focus on public secondary schools in the Division of Misamis Oriental, Philippines. 

 

The objectives of the study were to:  

• To identify the instructional and support strategies used by teachers to help 

learners master the competencies in biology, including those who struggle to 

meet the required standards. 

• To examine how teachers assess learners’ competency levels before, during, 

and after instruction, and the challenges they encounter in implementing 

competency-based learning. 

• To describe the existing remediation strategies or programs implemented for 

learners who do not meet competency standards. 

 

2. Methods 
 

Research Design 

 

This study employed a qualitative exploratory design to investigate the 

implementation of Competency-Based Learning (CBL) and remediation practices in three 

public secondary schools. The design was chosen to explore teachers lived experiences, 

challenges, and teaching practices related to CBL, particularly in biology instruction and 

remediation at the junior high school level. Thematic analysis, following Braun and 

Clarke’s (2006) framework, was used to analyze the participants’ narratives. This 

approach helped uncover patterns and meanings embedded within existing “competency-

based” teaching and remediation practices. 

 

Participants 

 

Purposive sampling was used to select the participants, a method that, according to 

Patton (2015), is suitable for identifying individuals with rich information pertinent to the 

research topic. Initially, twelve biology teachers were invited, but only ten were able to 

participate due to scheduling conflicts and voluntary withdrawals. The inclusion criteria 

required that participants (a) were currently teaching biology under the CBL system, (b) 

had at least five years of teaching experience, and (c) possessed knowledge or experience 

in implementing remediation strategies. 

The schools participating in the study were intentionally selected to represent diverse 

institutional environments, thereby enhancing the transferability of the results (Lincoln & 

Guba, 1985). To ensure confidentiality, every participant was assigned a unique 

alphanumeric code (STR1–STR10), which was consistently applied in data processing and 

reporting. 
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Data Collection 

 

A semi-structured interview guide was developed to prompt teachers’ perspectives 

on three domains consistent with the research objectives: (a) instructional and support 

strategies for facilitating competency mastery, (b) assessment approaches for determining 

learner competency levels, and (c) remediation practices for learners who do not meet 

competency standards. The interview guide included open-ended questions that allowed 

participants to elaborate on their lived experiences and instructional decisions (See 

Appendix A). 

The interviews lasted about 30 to 45 minutes each and were conducted face-to-face 

at a time and place flexible for the participants. Interviews were recorded using an audio 

recorder with the participants' consent, and the recordings were transcribed word-for-word 

to facilitate analysis. The interview guide was expertly validated before data collection to 

ensure that it aligned with the research objectives.  To enhance trustworthiness, the full set 

of semi-structured interview questions used in the study is presented in Appendix A for 

transparency, transferability, and auditability of the qualitative process. 

 

Data Analysis 

 

The six-phase process of thematic analysis, as described by Braun and Clarke (2006), 

was chosen as the data analysis method due to its popularity in the field of qualitative 

studies. This was initiated by familiarity with the data, where the transcripts were read 

repeatedly to have an in-depth understanding of the responses provided by the participants. 

This was then followed by the process of creating the first codes, which entailed the 

identification and labeling of significant statements related to the research questions. The 

second task was to find themes, in which similar codes were grouped into larger themes 

that represented repetitive concepts. One more step in searching for themes was performed 

to match related codes into broader themes that revealed the same ideas. The next step, 

which involved reviewing themes, entailed refining and clarifying them so that they 

accurately reflected the data. In the defining and naming themes phase, short and 

descriptive names were assigned to the themes, accompanied by a clear and accurate 

explanation. Lastly, during the creation of the report, conclusions were written using direct 

quotations of the respondents to highlight the main findings based on the information.  

To provide the study’s credibility, validation techniques were applied in accordance 

with Lincoln and Guba’s (1985) criteria. Credibility was established through member 

checking, which enabled participants to review and confirm the interpretations, thereby 

having a say in their accuracy. Transferability was facilitated by providing near-

contextual, in-depth descriptions of the research site. Dependability and confirmability 

were strengthened by an audit trail and several phases of manual coding, which together 

ensured consistency and analytical rigor.  

 

Ethical Considerations 

 

The research strictly adhered to the guidelines set by the institution and those related 

to ethical research. Before the data gathering began, the Research Integrity and 

Compliance Office (RICO) approved the study's ethical aspects. The participants were 

informed about the objective, methods, potential hazards, and benefits of the research, and 

then asked to sign a consent form before participating. Participation was voluntary, and 

the participants were guaranteed the right to withdraw at any time without consequences. 

To protect the identity of the participants, all identifying information was removed, and 

they were only referred to using codes assigned to them (STR1–STR10).  Data was 

handled responsibly, upholding the ethical principles of respect, beneficence, and justice 
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(National Commission for the Protection of Human Subjects of Biomedical and 

Behavioral Research, 1979). 

 

3. Results and Discussion 
 

3.1 Instructional and Support Strategies to Help Learners Master the Species Concept  

 

This section depicts the thematic analysis of the instructional and support strategies 

utilized to help learners master the species concept. The following themes were identified 

and discussed: (1) Interactive and Inquiry-Based Methods, (2) Real-World Application 

and Contextualization, (3) Technological Integration and Visualization, and (4) Creative 

and Reflective Strategies.  

 

3.1.1 Interactive and Inquiry-Based Methods  

 

In all three schools, the interactive and inquiry-based methods used was evident. 

These methods are used to enhance student participation and deepen their understanding 

of the concept of species. In School A, teachers emphasized inquiry and real-life 

applications.  

 

STR1 noted the use of “written explanations, discussions, real-life 

examples, [and] videos,” while STR3 described “fieldwork, student 

inquiry, and scenario-based applications.”  

 

These activities encouraged exploration and hands-on learning consistent with 

inquiry-based science models that promote conceptual development and real-world 

application (Hmelo-Silver, Duncan, & Chinn, 2006; Minner, Levy, & Century, 2010). In  

School B, teachers promoted interactive engagement through classification games, 

analogies, and quizzes.  

 

STR5 remarked, “Quizzes and real-life examples help learners see the 

relevance of the species concept,” reflecting a structured yet participatory 

learning environment.  

 

Such active learning approaches have been shown to improve student motivation and 

learning outcomes (Prince, 2013; Freeman et al., 2014).  

 

In School C, STR8 shared that they used “videos and real-world cases” to implement 

case-based learning, helping make biological content more relatable and practical. 

Collectively, these practices demonstrate the teachers’ use of active learning strategies that 

encourage participation, metacognitive awareness, and deeper mastery of scientific 

concepts (Michael, 2006; Lombardi, 2007).  

 

3.1.2 Real-World Application and Contextualization  

 

Teachers in all three schools contextualized the species concept by connecting it to 

real-life scenarios, helping learners build meaningful understanding through relevant 

experiences.  

In School A, STR2 reported incorporating “definitions, applied examples, 

classification apps, [and] contextualized examples,” which embedded scientific terms 

within familiar and practical settings. Engagement was elicited by situating abstract 

concepts in authentic experiences (Minner et al., 2010; Freeman et al., 2014).  This 
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practice, according to Minner et al. (2010) and Freeman et al. (2014), supports the 

effectiveness of contextualized science instruction in knowledge transfer and engagement 

by connecting theoretical concepts to real-life experiences. 

Teachers like STR6 and STR7, who were at School B, employed real-world tasks, 

letting learners engage with the theory actively and experientially. Such practices align 

with the situated learning theory, which posits that learning occurs in social interactions 

and context-rich environments (Lave & Wenger, 1991). On the other hand, School C 

implemented internet-aided research and case-based learning to connect species 

classification with real biological problems. This method has been backed up by research , 

which encourages the deployment of digital tools and case-based approaches to develop 

critical thinking and problem-solving skills in science education (Hmelo-Silver et al., 

2006; Tomlinson et al., 2003).  

 

3.1.3 Technological Integration and Visualization  

 

Digital tools were widely adopted to enhance visualization and multimodal learning 

across schools. In School A, teachers combined videos and digital applications to 

supplement lessons, showing that technology played a supportive role in instruction. In 

School B, teachers blended traditional and digital methods—using interactive games and 

printed materials—though fewer explicit tech-based tools were mentioned. In contrast, 

School C demonstrated strong integration of technology. STR9 shared, “We use sorting 

cutouts, quizzes, and internet-based tasks to make the lesson hands-on and tech-driven.” 

The approach demonstrates a deliberate effort to accommodate diverse learning styles 

through the use of visual aids and interactive digital tools. Such methods are aligned with 

studies that claim that tech-supported classrooms can increase teacher-student interactions, 

help in providing different kinds of instruction, and even using different ways to access 

content through the tech-increased environment (Mayer, 2009).  

 

3.1.4 Creative and Reflective Strategies 

 

Creative and reflective teaching approaches were also observed, especially in Schools 

A and C. In School A, STR4 implemented performance tasks and concept cartoons, noting 

that “concept cartoons and species comparison allow learners to reflect and visualize 

differences.” These activities encouraged deeper engagement and critical thinking. In 

School C, STR10 shared that they used comics and gamified tasks, explaining that “comics 

and open-ended responses let learners express their learning creatively.” These methods 

fostered creativity and autonomy in demonstrating understanding. On the other hand, 

School B used more structured quizzes and analogies, while open-ended or performance-

based tasks were hardly utilized. These findings align with the educational literature, 

which emphasizes that creative expression and reflective thinking are the primary factors 

contributing to conceptual understanding, intrinsic motivation, and personalized learning 

paths in science education (Jamal, Ibrahim, & Surif, 2019). 

 

3.2 Instructional Challenges Encountered and Assessment Used in Teaching the Concept 

of Species  

 

From the data obtained, three key themes surfaced on the challenges encountered and 

the assessment tools used: Instructional Constraints (Time and Resource Limitations), 

Misconceptions and Foundational Gaps, and Assessment Approaches to Support 

Conceptual Clarity.  
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3.2.1 Instructional Constraints (Time and Resource Limitations)  

All the teachers in the three different schools agreed that insufficient instructional 

time and the lack of teaching materials were significant constraints to the effective use of 

competency-based learning. In School A, the heavy use of compressed timetables often 

restricted the extensive inquiry into the subjects. Teacher STR1, in a way, commented that 

they were “always running out of time,” which was the same problem as juggling between 

imparting knowledge and getting learners to understand it. School B faced similar 

pressures, as STR6 noted that time constraints and limited access to laboratory specimens 

and printed references hindered hands-on learning and effective remediation.  

Meanwhile, School C’s difficulties were mainly attributed to the absence of 

multimedia resources and the need to update materials; STR9 specifically mentioned that 

inadequate digital resources played a crucial role in hindering the visual communication 

of abstract biology concepts. Such common difficulties highlight the still-existing 

structural hindrances that persist in the teaching of science, particularly in less fortunate 

educational contexts (Chin & Chia, 2004).  

 

3.2.2 Misconceptions and Foundational Gaps  

 

In all three schools, teachers consistently encountered persistent student 

misconceptions, particularly confusion between species, breeds, and varieties. In School 

A, STR2 noted that “learners confuse species with types of animals they are familiar with,” 

requiring educators to revisit foundational biological concepts and slow down instructional 

pacing to ensure clarity. School B faced similar difficulties, with STR5 describing how 

learners often struggled with hierarchical classification levels. Teachers in this school 

resorted to analogies and visual aids to preempt further confusion during complex tasks. 

In School C, educators employed real-life examples and case studies to ground student 

understanding and address conceptual gaps more proactively. As echoed in prior studies, 

such misconceptions are common in secondary biology and necessitate scaffolding 

through differentiated supports and contextualized instruction (Tekkaya, 2002).  

 

3.2.3 Assessment Approaches to Support Conceptual Clarity.  

 

Teachers in all three schools used a range of formative and summative assessments 

to monitor student understanding and correct misconceptions, with formative tools being 

particularly valued for their immediacy. In School A, STR3 emphasized how “group 

discussions make it easier to correct misunderstandings early,” highlighting the use of oral 

questioning, peer interactions, and mapping tasks for real-time feedback. School B 

employed oral quizzes, group activities, and comparison-based exercises to identify 

learners needing remediation, especially during skill consolidation. In School C, STR9 

explained how “species comparison charts and concept mapping” were integrated with 

reflective writing to enhance comprehension and support continuous assessment. 

Summative assessments—such as quizzes, classification tasks, and performance 

outputs—were used to test retention in all schools; however, their range was often limited 

due to time constraints, which also restricted feedback to being thorough and personal 

(Black & Wiliam, 1998). Nevertheless, the teachers in the different schools were always 

trying their best to incorporate assessment into teaching and thus improve learning 

outcomes, even though there were time and resource constraints. 
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3.3 Remediation Strategy in Teaching Species Concept and Biodiversity  

 

The use of simplified language, visual support, and structured worksheets emerged 

as a standard approach across schools. Despite contextual differences, all teachers 

acknowledged the need to reduce the cognitive load associated with complex biological 

terms.  

In School A, simplification was primarily achieved using visual aids and structured 

worksheets that emphasized key ideas while omitting overly technical terminology. STR1 

stated that making the material less complex allowed the learners to “pay attention to the 

most important things”, meaning that lowering the density of the content made the learners 

more actively involved with the fundamental biological concepts. Teachers pointed out 

that providing ideas in visually structured ways not only lowered learners’ anxiety but also 

helped them to remember, especially those who did not know much about the subject 

before.  

In School B, simplification was implemented through guided discussions and 

sequential explanation techniques. STR6 described using “progressive questioning” and 

analogies to help learners grasp distinctions between species, genus, and other taxonomic 

ranks. Teachers preferred oral delivery supported by examples from everyday life, which 

allowed learners to gradually contextualize scientific concepts. This method helped bridge 

knowledge gaps, particularly for learners who struggled with scientific vocabulary or 

abstract categorization.  

School C employed a technology-enhanced approach to simplification. STR9 and 

STR10 integrated multimedia resources such as short videos, classification games, and 

infographics to help learners visualize complex biodiversity relationships. Teachers also 

deliberately used layman's terms before gradually introducing scientific labels. STR10 

emphasized that “starting simple and building up” made learners more confident in using 

terms like “species diversity” and “adaptation” in context. The differentiated approaches 

employed across schools revealed a common perception that simplifying content does not 

mean taking away the content but supporting comprehension through methods that are 

easy and centered around the learner. The practice accords with Bruner's (1974) spiral 

curriculum, which promotes the early presentation of central concepts in a simplified form, 

and their gradual reintroduction at higher levels of complexity over time. It also mirrors 

Tomlinson’s (2003) model of differentiated instruction, which urges altering content 

delivery to s’ readiness levels. This aspect is particularly critical in biology, where the 

terminology is heavy and the concepts are challenging to grasp. 

 

Synthesis and Comparative Insights: Instructional Challenges, Assessment, and 

Remediation Practices  

 

Teachers in all three schools involved in the study were committed to improving 

learners’ understanding of the concept of species through a variety of instructional, 

assessment, and remediation techniques. Nevertheless, some systemic and contextual 

challenges arose in areas with limited resources. Teachers faced similar limitations in 

instruction across all schools.  

The core problems were quite the same for all teachers: limited instructional time, 

large class sizes, and inadequate teaching resources. These conditions always prevented 

them from conducting in-depth inquiry-based lessons. In past research, it was noted that 

effective science learning requires ample time, resources, and opportunities for hands-on 

activities, the very conditions that are often lacking in under-resourced areas (Chin & Chia, 

2004). These structural constraints made it inevitable for teachers to prioritize coverage 

over mastery, which in turn limited learners' chances to develop a higher-order 

understanding.  
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The existence of misconceptions and foundational knowledge gaps continued to be a 

significant issue across schools regarding the species concept and biological classification. 

For instance, the incorrect use of the terms "species," "breed," and "variety" by learners 

was common and had been identified as a source of misunderstandings in secondary 

biology before (Tekkaya, 2002; Trowbridge & Mintzes, 1985). The teachers were putting 

their all into solving the issue by making analogies, showing pictures, and giving regular 

explanations, which indicated quite strongly that there was a need for support and different 

teaching methods. However, misconceptions still exist, implying that the need for very 

gradual teaching, in which learners receive continuous feedback, remains necessary for 

proper and meaningful learning.  

Teachers utilized assessment as a significant tool and employed both formative and 

summative assessments to identify areas of learners' weakness and modify their teaching 

methods. Formative assessments, such as oral questioning, peer discussions, and concept 

mapping, were the most helpful for providing instant feedback and clarification. 

Summative tasks, which involved quizzes and classification exercises, were used to assess 

learners’ understanding but were often time-consuming and did not provide sufficient 

feedback. This corresponds to the argument of Black and William (1998) that formative 

assessment contributes to learning when appropriately done in conjunction with 

instruction. Nevertheless, the assessment practices in every school were still teacher-

centered and did not incorporate systematic diagnostic measures needed for individualized 

remediation. School A primarily employed visual aids accompanied by more structured 

worksheets; School B opted for a combination of oral explanations, analogies, and peer 

tutoring; and School C utilized technology and multimedia to master the concepts. These 

different approaches are indeed teaching methods that concentrate on skills. However, at 

the same time, they highlight the requirement for institutionalized remediation frameworks 

that would allow for sustainability and consistency across various contexts. The study's 

findings suggest that teachers' limitations were primarily due to systemic challenges, rather 

than their teaching skills. The teachers were very creative and adaptive in implementing 

CBL. Organized diagnostic assessments and remedial instruction were not available, and, 

in addition, the absence of ready-to-implement resources hindered their full potential in 

implementing competency-based learning.  

A Competency-Based Remediation Framework (CBRF), along with diagnostic tools, 

differentiated learning pathways, and practical assessments, will close the learning gaps 

while also enhancing understanding of challenging biology concepts. The comparative 

analysis reveals that teachers in all three schools face similar challenges and develop 

similar adaptive responses. They strive to achieve both coverage and mastery, are 

innovative within restrictions, and utilize assessment to guide their work. Nonetheless, 

these practices, if not supported by the institution, are still isolated. By increasing the 

alignment among instruction, assessment, and remediation in a common CBRF, it would 

be possible to change these isolated efforts into a coherent system for the sustained success 

in biology education. 

 

4. Conclusion  
 

This paper examines the teaching techniques, learning assessments, and remediation 

strategies used by biology teachers in three state-funded schools to help learners master 

the competencies outlined in the Competency-Based Learning (CBL) framework. 

Educators demonstrated an excellent level of confidence in active and student -centered 

teaching, utilizing case studies, simulations, real-life applications, and technology-

enhanced teaching tools. These methods yielded effectiveness in conceptual mastery, such 

as mastery of species.  
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Nonetheless, educators faced numerous challenges, including large class sizes, 

limited time to teach, and inadequate access to teaching and remediation resources. These 

limits were a hindrance to the implementation of effective strategies and the 

individualization of instruction for each student. Assessment practices included pre-tests, 

formative feedback, and performance-based tasks; however, systemic limitations 

influenced them, limiting their capacity to inform individualized learning. 

The remediation process, although creative and based on sound pedagogy, such as 

peer tutoring, simplification of content delivery, and the use of visual representations, was 

informal, unorganized, and not consistently implemented. Educators reported a 

willingness to do more but stated that the primary obstacle was the lack of institutional 

support and assistance. 

To conclude, although the present instructional and remedial approaches are based on 

the principles of practical pedagogical approaches, they are limited by systemic problems. 

There is an urgent need to institutionalize the Competency-Based Remediation Framework 

(CBRF) with structured diagnostic assessments, differentiated instruction, modularized 

content, and systematic progress monitoring. To provide a fair scale of these practices, 

promote the effectiveness of remediation, and eventually guarantee that all learners 

acquire the mastery of core competencies within CBL environments, institutional support 

is essential. 

 

5. Acknowledgements  
 

The researcher expresses warm gratitude to the dissertation advisor and the sole co-

author for their help, guidance, and motivation during the study. Their guidance 

profoundly shaped the research. Gratitude is also extended to the Department of Science 

and Mathematics Education, College of Education, Mindanao State University – Iligan 

Institute of Technology for the support and the academic opportunities offered to the 

researcher. This study is funded by the Department of Science and Technology – Science 

Education Institute (DOST-SEI) as part of the Capacity Building Program in Science and 

Mathematics Education. The funding from DOST contributed significantly to the 

completion of this research project. Most of all, the researcher appreciates the gifts of 

strength, wisdom, and perseverance from God throughout the journey of this research.  

 

6. References  
 

Black, P., & Wiliam, D. (1998). Assessment and classroom learning. Assessment in Education: 

Principles, Policy & Practice, 5(1), 7–74. https://doi.org/10.1080/0969595980050102 

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative research in 
psychology, 3(2), 77-101. 

Bruner, J. S. (1974). Toward a theory of instruction. Harvard University Press. 

Chin, C., & Brown, D. E. (2000). Learning in science: A comparison of deep and surface 
approaches. Journal of Research in Science Teaching, 37(2), 109–138. 

https://doi.org/10.1002/(SICI)1098-2736(200002)37:2<109::AID-TEA3>3.0.CO;2-7 

Chin, C., & Chia, L. G. (2004). Implementing project work in biology through problem-based 
learning. Journal of Biological Education, 38(2), 69–75. 

https://doi.org/10.1080/00219266.2004.9655903 

Chou, C. L., Kalet, A., Costa, M. J., Cleland, J., & Winston, K. (2019). Guidelines: The dos, don’ts 

and don’t knows of remediation in medical education. Perspectives on Medical Education, 

8(6), 322–338. https://doi.org/10.1007/s40037-019-00544-5 

Dagnone, D., Stockley, D., Flynn, L., Egan, R., van Wylick, R., McEwan, L., ... & Reznick, R. 
(2019). Delivering on the promise of competency based medical education – An 
institutional approach. Canadian Medical Education Journal, 10(1). 

https://doi.org/10.36834/cmej.43303 

https://doi.org/10.1080/00219266.2004.9655903
https://doi.org/10.1007/s40037-019-00544-5
https://doi.org/10.36834/cmej.43303


 
J - I A M S T E M                                                                                                          72 

©2026 ARNSTEM.ORG. All rights reserved. 

Department of Education. (2012). DepEd Order No. 31, s. 2012: Policy guidelines on the K to 12 
Basic Education Curriculum. Department of Education. 

Department of Education. (2015). DepEd Order No. 8, s. 2015: Policy guidelines on classroom 

assessment for the K to 12 Basic Education Program. Department of Education. 
Department of Education. (2018). DepEd Order No. 13, s. 2018: Implementing guidelines on the 

conduct of remedial and intervention programs . Department of Education. 
Department of Education. (2023). MATATAG Curriculum framework. Curriculum and Instruction 

Strand, Department of Education. 
Desai, C., Shah, N. D., Jorwekar, G. J., Badyal, D., & Singh, T. (2016). Competency-based medical 

education: An overview and application in pharmacology. Indian Journal of 

Pharmacology, 48(7), 5. https://doi.org/10.4103/0253-7613.193312 

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, 
M. P. (2014). Active learning increases student performance in science, engineering, and 

mathematics. Proceedings of the National Academy of Sciences, 111(23), 8410–8415. 

https://doi.org/10.1073/pnas.1319030111 

Gervais, J. (2016). The operational definition of competency‐based education. The Journal of 

Competency‐Based Education, 1(2), 98–106. https://doi.org/10.1002/cbe2.1011 

Hmelo-Silver, C. E., Duncan, R. G., & Chinn, C. A. (2006). Scaffolding and achievement in 
problem-based and inquiry learning: A response to Kirschner, Sweller, and Clark (2006). 

Educational Psychologist, 42(2), 99–107. https://doi.org/10.1207/s15326985ep4202_2 

Jamal, S. N. B., Ibrahim, N. H. B., & Surif, J. B. (2019). Concept cartoon in problem-based 
learning: A systematic literature review analysis. JOTSE: Journal of Technology and 
Science Education, 9(1), 51-58. 

Lagman, A. C., & Mansul, D. (2017). Extracting personalized learning path in adaptive e -learning 
environment using rule-based assessment. In Proceedings of the 2017 International 

Conference on Computational Intelligence and Applications  (pp. 335–339). ACM. 

https://doi.org/10.1145/3176653.3176679 

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge 

University Press. https://doi.org/10.1017/CBO9780511815355  

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Sage Publications. 

Mayer, R. E. (2009). Multimedia learning (2nd ed.). Cambridge University Press. 

https://doi.org/10.1017/CBO9780511811678 

Michael, J. (2006). Where’s the evidence that active learning works? Advances in Physiology 

Education, 30(4), 159–167. https://doi.org/10.1152/advan.00053.2006 

Minner, D. D., Levy, A. J., & Century, J. (2010). Inquiry-based science instruction—what is it and 
does it matter? Journal of Research in Science Teaching, 47(4), 474–496. 

https://doi.org/10.1002/tea.20347 

Patton, M. Q. (2015). Qualitative research & evaluation methods  (4th ed.). Sage Publications. 

Prince, M. (2013). Does active learning work? A review of the research. Journal of Engineering 

Education, 93(3), 223–231. https://doi.org/10.1002/j.2168-9830.2004.tb00809.x 

Republic Act No. 10533, Enhanced Basic Education Act of 2013 . (2013). Government of the 
Philippines. 

Rincon-Flores, E. G., Castano, L., Guerrero Solis, S. L., Olmos Lopez, O., Rodríguez Hernández, 
C. F., Castillo Lara, L. A., & Aldape Valdés, L. P. (2024). Improving the learning-teaching 
process through adaptive learning strategy. Smart Learning Environments, 11(1), 

27.https://doi.org/10.1186/s40561-024-00314-9 
Schumacher, G., & Risco, K. (2016). Nurse practitioner program curriculum development: A 

competency-based approach. The Journal for Nurse Practitioners, 13(2), e59–e63. 

https://doi.org/10.1016/j.nurpra.2016.10.014 

Tekkaya, C. (2002). Misconceptions as barriers to understanding biology. Hacettepe Üniversitesi 

Eğitim Fakültesi Dergisi (H. U. Journal of Education), 23 , 259–266. 

Thao-Do, T.P., Bac-Ly, D.T., & Yuenyong, C. (2016). Learning environment in Vietnamese 
physics teacher education programme through the lens of constructivism: a case study of 
a state university in mekhong delta region, Vietnam. International Journal of Science and 

Mathematics Education, 14 (1), 55-79 

https://doi.org/10.4103/0253-7613.193312
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1002/cbe2.1011
https://doi.org/10.1145/3176653.3176679
https://doi.org/10.1152/advan.00053.2006
https://doi.org/10.1002/tea.20347
https://doi.org/10.1186/s40561-024-00314-9
https://doi.org/10.1016/j.nurpra.2016.10.014


 
J - I A M S T E M                                                                                                          73 

©2026 ARNSTEM.ORG. All rights reserved. 

Tomlinson, C. A., Brighton, C., Hertberg, H., Callahan, C. M., Moon, T. R., Brimijoin, K., 
Conover, L. A., & Reynolds, T. (2003). Differentiating instruction in response to student 
readiness, interest, and learning profile in academically diverse classrooms: A review of 

literature. Journal for the Education of the Gifted, 27(2–3), 119–145. 

https://doi.org/10.1177/016235320302700203 

Trowbridge, J. E., & Mintzes, J. J. (1985). Learners’ alternative conceptions of animals and animal 
classification. School Science and Mathematics, 85(4), 304–316. 

https://doi.org/10.1111/j.1949-8594.1985.tb09614.x 

 

 

Appendix A 

 

SEMI-STRUCTURED INTERVIEW GUIDE FOR SCIENCE TEACHERS  

 

Purpose of the Instrument 

This semi-structured interview guide was developed to elicit biology teachers’ experiences 

with implementing Competency-Based Learning (CBL) in junior high school, focusing on three 

domains consistent with the study objectives: (a) instructional strategies for facilitating competency 

mastery, (b) assessment of learner competency levels, and (c) remediation practices for struggling 

learners. 

 

Interview Domains and Guiding Questions 

Domain 1: Instructional Strategies for Competency Mastery 

1. How do you deliver classroom instruction to help learners master the required 

competencies? 

2. What instructional strategies or approaches do you find most effective in facilitating 

learner understanding and competency mastery? 

3. How do you address differences in learners’ readiness or pace during instruction?  

4. What teaching resources and  materials do you use to enhance learners’ mastery? 

5. What challenges do you encounter when implementing instruction under  CBL? 

Domain 2: Assessment of Learner Competency Levels 

1. How do you determine whether learners are ready to engage with a particular 

competency? 

2. What assessment tools or methods do you use during instructions to monitor learners’ 

progress? How do you identify misconceptions? 

3. How do you assess whether learners have achieved mastery of the competency by the 

end of the lesson? 

4. How do you use assessment results in your instructional decisions or adjustments? 

5. What difficulties do you experience when assessing learner competency levels?  

Domain 3: Remediation Practices for Learners Who Do Not Meet Competency Standards  

1. How do you identify learners who need remediation? 

2. What remediation strategies/programs are available in your school for learners who do 

not meet the required competency? 

3. What personal strategies or adjustments do you use to help struggling learners improve 

their competency mastery in biology? 

4. In your experience, what makes remediation successful or difficult to implement?  

5. What support systems, resources, or policies would help strengthen remediation efforts?  
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