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EDITORIAL 
IJOPPIE Vol 14 No 1, is a mixed bag of information in 3 sections. 

Section I contains findings by authors of four articles, which are 

summarized below. 

The authors of the first article set out to investigate the 

effectiveness of EMIS in the collection and management of academic 

data in Senior High Schools. Secondly, they wanted to identify the 

challenges Senior High Schools in Tamale Metropolis faced in the 

implementation of Educational Management Information Systems 

(EMIS). The results showed that there was “a positive perception among 

respondents regarding the effective use of EMIS in managing teachers’ 

data in SHSs in Tamale Metropolis.” However, they conceded that some 

participants were of the view “that low quality and insufficient human 

and material resources made it difficult to successfully implement EMIS 

in SHSs.” Therefore, the authors made several recommendations. One 

of them was that “regular assessments should be implemented to 

identify areas for improvement in the system's usage, ensuring that all 
stakeholders are adequately informed and engaged.” 

The second study compared students’ attitude to AI and traditional 

art-making, using a case study design. Twelve visual communication 

students from a public university were purposively selected. Data was 

collected through interviews and analyzed thematically. The findings 
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revealed that “AI enhanced and accelerated the creative process by 

supporting ideation, concept development, and technical decision-

making, while traditional artistic skills remained essential.” Although 

AI improved efficiency in art making, it could make students depend on 

it too much.   Further, “AI could not fully provide the originality, 

emotional expression, and personal connection fostered through 

traditional manual methods.” Relevant recommendations were made to 

minimize the potential negative effects of AI. 

The third study investigated students’ perceptions of Information 

and Communication Technology (ICT) integration in science teaching 

and learning in Ghanaian Senior High Schools using a convergent 

mixed-methods design. The results revealed positive student perceptions 

of ICT integration in science teaching and learning. However, 

significant differences existed across school categories, with students in 

highly resourced schools reporting more positively than those in less-

resourced schools. The study concluded that while students held 

positive views of ICT-supported learning, the effectiveness of ICT 

integration was influenced by the availability of relevant resources.  

The fourth and final study investigated biology teachers’ 

knowledge of teaching methods in lower secondary schools and 

examined how they apply these methods in classrooms across the 

Rwamagana District, using a mixed-methods approach. Both qualitative 

and quantitative data was collected through semi-structured interviews, 
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survey questionnaires, and classroom observations.  Findings revealed 

that 90.5% of biology teachers primarily used teacher-centered methods, 

which limited opportunities for student-centered learning. Teacher-

centered instruction was dominant. Teachers’ knowledge and 

application of the case-based method showed a positive influence on the 

teaching and learning of biology. The study concluded that there was a 

strong need for both pre-service and in-service professional 

development programmes on case-based and other student-centered 
teaching strategies.  

Section II presents an interview with a Roman Catholic Priest, 

Rev. Father Fabien Gbosu (SMA). This interview is on his experiences 

as a missionary. At the time of going to press, he was on another 

mission and could therefore not be contacted to read over his interview. 

But we will try to catch up with him to read and satisfy himself that we 

had accurately recorded his interview. Should he have any concerns, we 

shall address them to his satisfaction. 

Section III presents songs by Naah Yemeh. The song titled “He is 

the one they call God” is gospel music adapted from traditional 

storytelling style. The song titled, Danger is coming your way (Tivena 

lolly lere wana) takes it source from a le/anle song women from the 

Upper West Region of Ghana sang and danced around 1950 to1960 (le 

yiele). The third song was pleading with God to save people from the 
corona virus during the pandemic in 2019 and its genre is Gospel. 
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Both le and story-telling songs, together with the dancing that 

goes with them, are a great source of entertainment among the Dagaaba. 

They are normally sung under moonlight prior to going to sleep at night. 

Occasionally, special performances are organized during festivals, 

weddings and other social activities. A more extensive literature review 

will appear with more songs in the next issue of the journal, IJOPPIE 
Vol 15. 
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Abstract 

This study aimed to investigate biology teachers’ knowledge of teaching 

methods in lower secondary schools and to examine how they apply 

these methods in classrooms across the Rwamagana District. Using a 

mixed-methods approach within a pragmatic research design. Both 

qualitative and quantitative data were collected through semi-structured 

interviews, survey questionnaires, and classroom observations. The 

study was conducted in 15 purposively selected schools in Rwamagana 

District, Eastern Province, Rwanda. Findings revealed that 90.5% of 

biology teachers primarily used teacher-centered methods, which limit 

opportunities for student-centered learning, an essential factor for 
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enhancing learning outcomes. Although a few teachers demonstrated 

some use of student-centered approaches, teacher-centered instruction 

remained dominant. However, after the intervention, there was a 

noticeable change in classroom practices, characterized by improved 

lesson structuring, increased use of case-based activities, and enhanced 

student engagement and participation. Teachers’ knowledge and 

application of the case-based method showed a positive influence on the 

teaching and learning of biology. The study concludes that there is a 

strong need for both pre-service and in-service professional 

development programmes that emphasize case-based and other student-

centered teaching strategies. Such initiatives would better equip 

teachers with the knowledge and skills required to effectively implement 

the biology curriculum and foster meaningful student learning. 

Keywords: Biology teachers, case-based method, teaching science, 

teaching biology  

Introduction 

Science, Technology, Engineering, and Mathematics (STEM) education 

is widely recognized as a cornerstone of innovation, economic growth, 

and sustainable development in contemporary societies (Abubakar, 

2025). In response to global educational reforms, Rwanda introduced 

the Competency-Based Curriculum (CBC) to promote learner-centered 

pedagogies that foster critical thinking, problem-solving, and real-life 
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application of knowledge, particularly in science subjects such as 

biology (MINEDUC, 2015; Ndayisenga, 2025). One pedagogical 

approach aligned with these objectives is the Case-Based Method 

(CBM), which engages learners in the analysis of authentic, context-rich 

scenarios to support conceptual understanding and competency 

development (Li, 2025).  

Recent empirical studies indicate that CBM enhances student 

engagement, higher-order thinking, and collaborative learning in science 

education when teachers possess adequate pedagogical knowledge and 

facilitation skills (Sartania et al., 2022; Wei et al., 2024). However, 

evidence from low- and middle-income contexts indicates a persistent 

gap between curriculum expectations and classroom practice, often 

attributed to teachers’ limited understanding and skills in implementing 

specific learner-centered methods such as CBM (Sakata et al., 2022). In 

Rwanda, existing research has largely focused on general learner-

centered strategies and overall CBC implementation, with limited 

empirical attention given to biology teachers’ knowledge, skills, and 

classroom application of CBM, particularly at the lower secondary level 

in Eastern Province (Nkundabakura et al., 2023; Nsengimana et al., 

2023). Consequently, there remains insufficient context-specific 

evidence to inform targeted teacher professional development and 

effective pedagogical support. To address this gap, the present study is 

guided by the following research questions: 
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1. To what extent do lower secondary school biology teachers in 

Rwamagana district implement the Case-Based Method (CBM) 

in their biology classrooms? 

2. What knowledge, skills, and perceptions do lower secondary 

school biology teachers in Rwamagana district have regarding 

the implementation of the Case-Based Method (CBM) and its 
role in fostering students’ competencies? 

Literature review 

The effective teaching of biology concepts relies heavily on teachers’ 

understanding and application of appropriate instructional methods. 

Teachers must be able to translate pedagogical theories into practical 

strategies that engage learners and enhance conceptual understanding. 

This includes designing lessons that are inquiry-driven, student-

centered, and aligned with the curriculum. A well-informed teacher can 

create meaningful learning experiences by adapting methods such as 

problem-based and case-based learning to enhance students’ 

understanding and competencies. However, many biology classrooms 

still rely on traditional approaches that limit student participation and 

critical thinking. Enhancing teachers’ pedagogical and content 

knowledge is therefore essential for improving students’ engagement, 

participation, and conceptual mastery of biology, especially within 

competency-based systems like Rwanda’s CBC. 
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 Classroom Implementation of the Case-Based Method (CBM) 

The effective implementation of teaching methods in biology depends 

not only on teachers’ theoretical understanding but also on their 

practical application in the classroom (Mpate, 2025). Contemporary 

research emphasizes that active learning approaches such as the Case-

Based Method (CBM) require teachers to integrate inquiry-based 

activities, collaborative tasks, and, where possible, supportive digital 

tools to foster deeper engagement and understanding (Aleven et al., 

2023). In biology education, interactive resources  including virtual 

simulations and data-driven inquiry tasks have been shown to support 

students’ conceptual understanding and engagement when teachers 

apply them purposefully  (Papaneophytou & Nicolaou, 2025). However, 

the effective use of such tools is contingent upon teacher preparedness 

and access to adequate resources. 

In many sub-Saharan African contexts, including Rwanda, teachers face 

persistent constraints that limit the extent to which learner-centered 

methods like CBM can be applied (Sakata et al., 2022). These 

constraints include inadequate laboratory materials, underdeveloped 

ICT infrastructure, and large class sizes, which collectively reduce 

opportunities for student-centered exploration and scientific inquiry 

(Rusconi & Squillaci, 2023). Such contextual barriers undermine efforts 

to align classroom practice with the Competency-Based Curriculum 



INTERNATIONAL JOURNAL OF PEDAGOGY, POLICY AND ICT IN EDUCATION 
Volume 14 No.1, March 2026  
 

138 

(CBC), which emphasizes active student engagement and competency 

development. 

Problem-Based Learning (PBL) and the Case-Based Method (CBM) 

have been identified in recent studies as powerful pedagogical strategies 

that promote analytical thinking and real-world problem-solving in 

science education (Dewi & Rahayu, 2023). These methods encourage 

students to apply biological concepts to authentic scenarios, fostering 

deeper conceptual understanding and transferable skills (Situmorang & 

Suwono, 2024). In Rwanda, where traditional instruction often focuses 

on memorization and teacher-centered approaches, the adoption of 

CBM represents a significant pedagogical shift toward inquiry-driven 

learning that supports CBC objectives. 

Teacher support systems, including access to professional development, 

mentoring, and collaborative networks, play a crucial role in facilitating 

the adoption and sustained use of innovative teaching methods such as 

CBM (Espin et al., 2021). Recent research has shown that structured 

continuous professional development (CPD) programmes can enhance 

teachers’ instructional skills and confidence in using active learning 

strategies (Nkundabakura et al., 2023; Sibomana & Ndayambaje, 2024). 

Nevertheless, there is limited empirical evidence on how these support 

mechanisms specifically influence the implementation of CBM in 

Rwandan biology classrooms. This study addresses this gap by 



INTERNATIONAL JOURNAL OF PEDAGOGY, POLICY AND ICT IN EDUCATION 
Volume 14 No.1, March 2026  
 

139 

examining both the extent of CBM use and teachers’ knowledge, skills, 

and perceptions of CBM in lower secondary schools in Rwamagana 

District, Eastern Rwanda. 

Biology Teachers’ Understanding and Application of the Case-Based 

Method (CBM) and Its Role in Student Competency Development 

As education shifts from traditional lecture-based instruction to more 

interactive and student-centered approaches, biology teachers are 

increasingly required to enhance both their content knowledge and 

pedagogical skills (Elkhidir, 2020). Methods such as the Case-Based 

Method (CBM), inquiry-based learning, and flipped classrooms demand 

that teachers adapt instructional strategies to specific biological content 

(Chikaluma, 2022), while aligning them with curriculum learning 

outcomes. Teachers who understand how CBM links theoretical 

concepts to real-life applications are better positioned to foster students’ 

scientific reasoning, critical thinking, and decision-making skills, which 

are central to Rwanda’s Competence-Based Curriculum (CBC). 

Research shows that student-centered teaching approaches significantly 

improve engagement and learning outcomes in science education (Ni et 

al., 2023). Consequently, professional development focused on 

evidence-based instructional strategies is essential for biology teachers 

(Wise et al., 2022). These strategies require considerable planning and 

preparation (Alenezi et al., 2023), yet in many Sub-Saharan African 
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contexts, factors such as limited lesson planning time, heavy teaching 

loads, and insufficient pedagogical training often constrain teachers’ 

ability to implement active learning effectively (Akram et al., 2022). 

Targeted professional development, therefore, becomes crucial in 

supporting teachers to adopt these approaches successfully 

(Samundeeswari et al., 2024). 

When teachers are well-versed in student-centered strategies, they can 

better guide students in understanding complex biological concepts, 

enhancing engagement, critical thinking, and conceptual mastery 

(Veerasinghan et al., 2021). Schools can support this through regular 

workshops, mentorship programs, and collaborative professional 

learning communities that keep teachers updated on current pedagogical 

trends (Ni et al., 2021; Sümer, 2021). Evidence indicates that sustained, 

content-focused professional development improves both teaching 

practices and student achievement (Richter et al., 2021). 

For instance, problem-based learning (PBL) enables students to apply 

knowledge to real-life scenarios, making biology instruction more 

dynamic and relevant (Tanna et al., 2022). Similarly, inquiry-based 

instruction promotes scientific reasoning and deep conceptual 

understanding (Antonio et al., 2022). When supported by mentorship, 

peer collaboration, and coaching, teachers gain confidence in 

implementing innovative teaching strategies, even in resource-limited 
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settings (Hussain, 2025). Collectively, these approaches ensure that 

biology teachers not only apply CBM and related methods effectively 

but also contribute to the holistic development of students’ 

competencies. 

Methodology 

This article employs a mixed-methods approach, combining both 

qualitative and quantitative data under pragmatic research paradigm. A 

survey was administered to secondary school biology teachers in 

Rwamagana district to investigate their knowledge and application of 

various teaching methods, with a focus on the case-based method 

(CBM). In addition, semi-structured interviews were conducted with a 

subset of teachers to gain deeper insights into their experiences and 

challenges in implementing these methods in their classrooms. The pre 

and post classroom observations conducted to observe teaching methods 

used by teachers in their biology instruction. 

Research Design 

This study employed a mixed-methods approach, integrating both 

qualitative and quantitative data within a pragmatic research paradigm. 

Pragmatism emphasizes the use of research methods that best address 

the research problem rather than adherence to a single philosophical 
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position (Paudel, 2024). This paradigm is particularly appropriate for 

educational research that seeks practical, context-responsive insights. 

Within this framework, the study adopted a convergent parallel mixed-

methods design, in which quantitative and qualitative data were 

collected concurrently, analyzed separately, and integrated during 

interpretation (Lee & Yun, 2020). Quantitative data provided 

measurable evidence on the extent and frequency of Case-Based 

Method (CBM) use in biology classrooms, while qualitative data 

offered in-depth insights into teachers’ experiences, understanding, and 

challenges related to CBM implementation. 

Sample and Data Collection 

The study was conducted in Rwamagana District, located in the Eastern 

Province of Rwanda, and targeted lower secondary schools offering 

Biology at the ordinary level. The district comprises 67 secondary 

schools, from which 15 schools were purposively selected based on 

criteria aligned with the objectives of the study. 

The selection of schools was guided by three main criteria. First, 

accessibility was considered, meaning that only schools that were 

geographically reachable during the data collection period and that 

granted permission for classroom observations and interviews were 

included. Second, the availability of qualified Biology teachers was 
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required; selected schools employed at least one teacher holding a 

diploma or bachelor’s degree in education with a specialization in 

Biology or a related field. Third, willingness to participate was ensured 

through formal consent obtained from school administrators and 

individual teachers. 

The study participants included Biology teachers and Senior Two 

students drawn from both urban and rural schools to ensure contextual 

diversity. Biology teachers were eligible for participation if they had a 

minimum of one year of experience teaching Biology under the 

Competency-Based Curriculum (CBC). In total, 31 Biology teachers 

completed structured questionnaires designed to assess their knowledge, 

classroom application, and perceptions of the Case-Based Method 

(CBM). 

From the questionnaire respondents, 10 teachers were purposively 

selected to participate in semi-structured interviews and classroom 

observations. The selection was based on three considerations: variation 

in levels of CBM use (high, moderate, and low) as indicated by 

questionnaire responses; willingness to participate in interviews and 

observations; and representation of both urban and rural schools. 

Data were collected using multiple instruments, including 

questionnaires, semi-structured interviews, focus group discussions 

(FGDs), and classroom observations. Classroom observations were 
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conducted systematically to examine changes in teachers’ classroom 

practices following the CBM intervention. A total of 30 lessons were 

observed, comprising 15 pre-intervention lessons and 15 post-

intervention lessons. All observations were guided by an observation 

checklist aligned with the core principles of the Case-Based Method. 

In addition, 10 focus group discussions were conducted with Senior 

Two students, with each group consisting of six students. Students were 

purposively selected in collaboration with Biology teachers to ensure 

diversity in gender and academic performance. The FGDs explored 

students’ learning experiences, engagement, and perceptions of CBM-

based instruction. 

The teacher questionnaire was developed based on an extensive review 

of literature on case-based learning, student-centered pedagogies, and 

teacher professional development. It comprised four sections: 

demographic information, knowledge of teaching methods, application 

of teaching methods, and perceived challenges and support. Responses 

were measured using a five-point Likert scale ranging from strongly 

disagree (1) to strongly agree (5). 

To ensure content validity, the questionnaire and observation checklist 

were reviewed by two experts in Biology education and one expert in 

educational research methodology. A pilot study involving five Biology 

teachers from non-participating schools was conducted to test the clarity 
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and feasibility of the instruments. Reliability analysis yielded a 

Cronbach’s alpha coefficient of 0.82, indicating good internal 

consistency. 

Quantitative Data Analysis 

Quantitative data were analyzed using SPSS. Descriptive statistics, 

including frequencies, percentages, means, and standard deviations, 

were used to summarize teachers’ knowledge, use, and perceptions of 

CBM. Pearson correlation analysis was conducted to examine 

relationships between teachers’ use of CBM and student learning-

related outcomes. Statistical significance was set at p < 0.05, and 95% 

confidence intervals were used to support result interpretation. 

Qualitative Data Analysis 

Qualitative data from semi-structured interviews, focus group 

discussions, and classroom observations were analyzed thematically 

using a hybrid deductive-inductive approach. Coding formed a central 

part of the qualitative data analysis process. An initial coding 

framework was developed deductively based on the study objectives, 

relevant literature, and theoretical constructs related to the Case-Based 

Method, including teacher preparedness, pedagogical adaptation, 

student engagement, school support, and perceived learning impact. 

This framework guided the initial analysis (Table 1). 
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Table 1: Qualitative Coding Frame (Interviews, FGDs, and 

Observations) 
Theme Sub-Themes Example Codes Source 

Teacher 
Preparedness 

Training, 
experience, self-
efficacy 

“Had no prior CBM 
training,” “Learnt from 
colleagues,” “Feels 
confident in applying 
cases.” 

Interviews 

Pedagogical 
Adaptation 

Lesson planning, 
flexibility, 
curriculum 
alignment 

“Modified lesson plans,” 
“Uses locally relevant 
cases,” “Follows 
competence-based 
curriculum.” 

Interviews / 
Observations 

Student 
Engagement 

Motivation, 
participation, 
collaboration 

“Students discuss 
freely,” “Ask meaningful 
questions,” “Work 
actively in groups.” 

FGDs / 
Observations 

School Support Resources, 
administration, 
peer support 

“Lack of materials,” 
“Encouragement from 
head teacher,” 
“Collaborative 
planning.” 

Interviews 

Perceived 
Impact 

Conceptual 
understanding, 
critical thinking 

“Improved 
comprehension,” 
“Learners’ link theory to 
practice.” 

FGDs 

 

At the same time, the analysis remained open to emergent themes that 

were not captured within the initial coding frame. During the coding 

process, data segments that did not fit the pre-established categories 
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were assigned new codes through inductive analysis. These emergent 

codes were continuously reviewed, refined, and compared across data 

sources. When recurring patterns were identified, they were integrated 

into the coding framework as additional sub-themes, thereby expanding 

the original analytical structure. This iterative process ensured that both 

anticipated and unexpected insights were systematically captured, 

allowing for a comprehensive and nuanced representation of 

participants’ experiences. 

To enhance analytical rigor, triangulation across interviews, FGDs, and 

classroom observations were employed, and coding decisions were 

revisited through repeated readings of the data. This hybrid approach 

strengthened the trustworthiness of the findings by balancing theoretical 

grounding with sensitivity to context-specific and novel themes arising 

from the data. 

Classroom observations were guided by a structured rubric designed to 

measure lesson organization, student engagement, and the extent of 

CBM application. Each dimension was rated on a five-point 

performance scale, with examples of observable behaviors. The 

observation rubric is summarized in Table 2. 
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Table 2: Classroom Observation Rubric for Teaching Methods 
Dimension Indicators Scoring Criteria (1–5) Example 

Observable 
Behavior 

1. Lesson
Structure &
Clarity

Lesson objectives 
stated, logical flow, 
time management 

1 = Poor up to 5 = 
Excellent 

Teacher clearly 
introduces 
objectives and 
follows 
structured 
phases. 

2. Student
Engagement

Level of 
participation, 
collaboration, 
questioning 

1 = Minimal engagement 
up to 5 = Highly 
interactive 

Students 
actively discuss, 
ask questions, 
and reflect on 
the case. 

3. Application of
CBM

Presentation, 
analysis, discussion, 
conclusion stages 

1 = Not applied up to 5 = 
Fully applied 

Case is realistic, 
analyzed by 
groups, and 
discussed to 
conclusion. 

4. Questioning &
Feedback

Teacher prompts, 
higher-order 
questioning, feedback 
quality 

1 = Low order recalls up 
to 5 = Consistently 
analytical 

Teacher probes 
reasoning and 
provides 
constructive 
feedback. 

5. Assessment &
Reflection

Formative 
assessment, reflection 
opportunities 

1 = Absent  up to 5 = 
Fully integrated 

Teacher 
encourages 
learners to 
summarize and 
apply key ideas. 

The classroom observation checklist (Table 2) was used by the main 

researcher, who has training in biology education and experience with 

student-centered teaching. The same researcher observed all lessons to 

keep scoring consistent. Before collecting data, they reviewed the 

checklist and did two practice observations in other schools to improve 

accuracy. The observer had formal education training, knowledge of 
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methods like the Case-Based Method (CBM), and experience in 

classroom observation. They were not connected to the schools, 

ensuring unbiased observations. Observers could not be teachers or 

administrators in the selected schools or have personal ties to the 

participants. During lessons, the observer stayed quiet and did not 

interfere. Scores were recorded immediately after each lesson to ensure 
accuracy and consistency. 

Mixed methods integration 

The integration of quantitative and qualitative findings was 

accomplished through joint displays and meta-inferences, which 

illustrated how numerical data and narrative evidence corroborate or 

diverge. Key patterns emerged quantitative improvements in CBM 

implementation, such as pre-post t-test gains and high engagement 

scores, converged with qualitative reports of active student participation 

and teacher adaptability. In some cases, partial divergence was 

observed, such as quantitative reports of resource limitations, which 

qualitative data explained through teacher narratives on peer 

collaboration and adaptive strategies. Overall, the meta-inferences 

drawn from combining both datasets indicated that CBM enhances 

student engagement, critical thinking, and conceptual understanding, 

while successful implementation depends on adequate teacher 

preparation and school support. 
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Table 3: Joint Display of Quantitative and Qualitative Findings 

 
Quantitative Indicator (SPSS 

output) 

Qualitative Theme Convergence / 

Interpretation 

High mean of participation score 

(M = 4.3) 

“Active involvement 

in case analysis” 

Convergent  

quantitative 

engagement 

matches qualitative 

reports 

Significant correlation (r = .58, p < 

.01) between CBM use and learning 

outcomes 

“Students show deeper 

understanding when 

cases are real” 

Strong link with  

CBM effectiveness 

confirmed 

Moderate t-test difference (p = .04) 

between pre- and post-CBM  

“Improved confidence 

after discussions” 

Quantitative gain 

reflects observed 

behavioral change 
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Results 

Classroom Implementation of the Case-Based Method (CBM)  

Data from 31 biology teachers in Rwamagana District showed that the 

Case-Based Method (CBM) was used by 14 teachers, representing 

45.5% of the sample (Table 4). This indicates that while CBM is being 

adopted by a substantial proportion of teachers, its use is not yet 

widespread across lower secondary biology classrooms. The findings 

suggest that CBM is emerging as a learner-centered instructional 

approach, but its implementation remains limited compared to more 

traditional teaching practices. This highlights the need for targeted 

continuous professional development and institutional support to 

strengthen teachers’ capacity to integrate CBM effectively in biology 

instruction. 
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Table 4: Frequency of Teaching Methods Used by Biology Teachers (N 

= 31) 
Teaching 

Method 

Frequency 

(n) 

Percent 

(%) 
95% CI for % (calculated using 

Wilson method for binomial 

proportions). 
Group 

Discussion 

31 100.0 [89.0, 100.0] 

Lecture-Based 28 90.5 [74.9, 97.6] 

Field Trips 22 72.7 [54.5, 86.7] 

Outdoor 

Learning 

22 72.7 [54.5, 86.7] 

Peer Teaching 22 72.7 [54.5, 86.7] 

Inquiry-Based 17 54.5 [36.4, 71.9] 

Laboratory 

Experiments 

17 54.5 [36.4, 71.9] 

Case-Based 

Method 

(CBM) 

14 45.5 [28.1, 63.6] 

Problem-Based 14 45.5 [28.1, 63.6] 

Project-Based 8 27.3 [13.3, 45.5] 

Question-and-

Answer 

6 18.2 [7.0, 35.5] 

In the same vein, the qualitative findings from interview and 

observation data supported these quantitative results. Teachers 

frequently mentioned group discussions and lecture-based instruction as 

their most used strategies. One teacher explained “Group discussions 
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helped my students share their ideas freely and learn from each other, 

especially when dealing with difficult topics like human reproduction.” 

However, while inquiry-based and laboratory experiments were 

mentioned, some teachers cited challenges such as lack of laboratory 

materials or large class sizes limiting consistent use. More advanced 

strategies like role-play and problem-based were rarely observed, 

reflecting limited training or time constraints. 

Biology Teachers’ Understanding and Application of the Case-Based 

Method (CBM) and Its Role in Student Competency Development 

Concerning biology teachers’ understanding of the characteristics of the 

Case-Based Method (CBM), the findings indicate a generally high level 

of self-reported knowledge. A total of 25 teachers (81.8%) rated their 

understanding of CBM at level 4 or 5, suggesting that most respondents 

are familiar with the method and its intended use in biology instruction. 

Teachers commonly associated CBM with engaging students in the 

analysis of real-life situations, particularly those related to health and 

environmental issues, which are central to competency-based biology 

learning. 

Nevertheless, a proportion of teachers (18.2%) reported lower levels of 

understanding, indicating the presence of uncertainties or 

misconceptions about key features of CBM. These challenges were 

mainly related to recognizing whether specific classroom practices 
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genuinely reflect the principles of the Case-Based Method. While 

teachers acknowledged the potential of CBM to promote higher-order 

thinking skills such as problem-solving, critical analysis, and 

application of biological knowledge, this recognition did not always 

translate into a clear understanding of the method’s instructional 

structure, sequencing, and pedagogical requirements. 

Overall, the results suggest that although CBM is widely recognized 

among biology teachers as a valuable approach for supporting student 

competency development, there remains a need for targeted continuous 

professional development. Such support would enhance teachers’ 

conceptual clarity and practical capacity to design and implement CBM-

based lessons that effectively foster learner competencies. The detailed 

results are presented in Table 5. 

Table 5: Teachers’ Self-Reported Knowledge of Teaching Methods (N = 

31) 
Teaching Method Mean SD % Scoring 4–5 95% CI for % 

Project-Based  4.6 0.5 90.9 [74.4, 97.6] 
Lecture-Based 4.5 0.6 90.9 [74.4, 97.6] 
Case-Based Method 
(CBM) 

4.2 0.8 81.8 [63.5, 92.8] 

Inquiry-Based 3.8 0.9 63.6 [44.9, 79.5] 

“Sometimes I confuse the case-based method with problem-solving 

because both involve real-life examples,” noted one teacher. This 

suggests a need for continuous professional development on 
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differentiating student-centered methods in order to facilitate teachers to 

differentiate them and to know when, how they can be applied in 

classroom situation. Before the CBM training, classroom observations 

showed no use of CBM in biology lessons. Post-training, teachers 

demonstrated significant improvement in lesson structuring, use of case 

scenarios, and facilitation of student discussions. Results of Pre- and 

Post-Observation Comparison are presented in Table 6. 

Table 6: Pre- and Post-Observation Comparison 
Indicator Pre (%) Post (%) t(30) p-value Effect Size 

(Cohen’s d) 
Student Engagement 42.0 78.0 6.21 <.001 1.12 
Student Collaboration 38.0 74.0 5.89 <.001 1.05 
Critical Thinking Indicators 35.0 70.0 5.33 <.001 0.98 

Engagement and collaboration were rated on a 5-point observation 

rubric (1 = very low, 5 = very high). The improvement in all observed 

dimensions indicated that CBM training effectively enhanced teachers’ 

pedagogical practices. After CBM training, teachers identified units 

where they successfully applied CBM, as summarized in Table 7. 
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Table 7: Frequency of CBM Application across Biology Units 
Biology Unit % of Teachers 

Reporting 
Representative Quote 

Photosynthesis 27% “It helps students understand the role 
of light and plants in real life, like 
agriculture.” 

Infectious Diseases 18% “Students relate to HIV and malaria, 
so cases make the topic relevant.” 

Identification of Food 
Components 

18% “We link case studies to nutrition 
and healthy eating.” 

Enzymes 9% “Cases on digestion help them see 
enzyme roles clearly.” 

Osmosis and Diffusion 15% “We used a real scenario where bean 
plants wilted after rain.” 

Environmental Biology 15% “Students analyze food chains in 
their local ecosystems.” 

Note. Percentages are based on N = 31 teachers; totals exceed 100% 

because multiple responses were allowed. Although some units (e.g., 

Classification, Excretion, and Movement) were less represented, the 

overall trend shows increasing contextualization of biology through 

CBM. Additionally, thematic analysis of teacher interviews and 

classroom observations yielded five major themes, which were 

summarized in Table 8. 
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Table 8: Summary of Qualitative Themes on CBM Implementation 
 

Theme Definition Frequency (n 
Teachers) 

Representati
ve Quote 

Counter 
example 

Increased 
Student 
Engagement 

Active 
participation and 
interaction 

24 “Students 
were more 
motivated 
when using 
local HIV 
case stories.” 

Some 
students 
still 
passive 

Improved 
Critical Thinking 

Applying biology 
to real-life 
problems 

20 “They now 
analyze and 
debate before 
giving 
answers.” 

Limited for 
weaker 
learners 

Teacher 
Motivation 

Enthusiasm due 
to student 
response 

18 “CBM made 
teaching more 
enjoyable and 
interactive.” 

Some cited 
time 
constraints 

Classroom 
Collaboration 

Peer teaching and 
teamwork 

22 “Groups 
share and 
solve cases 
together.” 

Group 
dominance 
issues 

Resource and 
Time Challenges 

Barriers to 
consistent CBM 
use 

15 “Some topics 
need more 
materials and 
preparation.” 

— 
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Discussion 

Classroom Implementation of the Case-Based Method (CBM)  

The findings of this study indicate that the Case-Based Method (CBM) 

is gradually emerging in lower secondary biology classrooms in 

Rwamagana district, although its implementation remains limited. 

Quantitative data showed that only 14 out of 31 teachers (45.5%) 

reported using CBM in their lessons, indicating a moderate level of 

adoption. This finding aligns with the literature reviewed, which 

suggests that although learner-centered approaches such as CBM are 

strongly emphasized within competency-based curricula, their 

classroom implementation is often constrained by teachers’ pedagogical 

preparedness and contextual factors (Anney, 2013; Csp et al., 2025; 

Tarmo & Kimaro, 2021; Wawire et al., 2025). 

Consistent with constructivist learning theory, CBM is designed to 

promote active learning through the analysis of authentic, real-life 

situations that enable learners to construct knowledge collaboratively 

and apply concepts meaningfully (Sartania et al., 2022). However, as 

highlighted in the literature, successful implementation of CBM requires 

well-developed pedagogical content knowledge (PCK), structured 

lesson design, and facilitation skills (Kim, 2019; Minken et al., 2021; 

Seherrie, 2022). The moderate level of CBM observed in this study 
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suggests that while teachers may conceptually recognize the value of 

CBM as a learner-centered strategy, translating this understanding into 

routine classroom practice remains challenging. 

Furthermore, prior studies have shown that the adoption of innovative 

pedagogies tends to be gradual and uneven, particularly in contexts 

where professional development opportunities are limited or episodic 

(Bakar, 2021). The findings of the present study support this view, 

indicating that CBM has not yet been fully institutionalized within 

biology teaching practices at the lower secondary level. This reinforces 

arguments from the literature that sustained, practice-oriented 

professional development and ongoing instructional support are 

essential for embedding student-centered methods such as CBM within 

everyday classroom practice (Kartal & Bikmaz, 2025). 

Overall, the moderate implementation of CBM observed in this study 

reflects a transitional phase in pedagogy under Rwanda’s Competency-

Based Curriculum, where policy expectations and classroom realities 

are not yet fully aligned. As emphasized in the literature, bridging this 

gap requires continuous teacher learning, contextualized training, and 

supportive school environments that enable teachers to confidently and 

consistently implement CBM in biology education (Mpate, 2025). 
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Biology Teachers’ Understanding and Application of CBM and Its 

Role in Student Competency Development 

Teachers’ self-reported knowledge of CBM was generally high, with 

81.8% rating their understanding at levels 4 or 5. Most teachers 

associated CBM with engaging students in the analysis of real-life 

scenarios, particularly in topics related to health, nutrition, and 

environmental biology, which aligns with competency-based learning 

objectives. However, 18.2% of teachers reported lower confidence in 

their understanding, revealing gaps or misconceptions about CBM’s key 

features and instructional structure. Some teachers even confused CBM 

with problem-based learning, indicating the need for further 

continuous professional development to clarify distinctions among 

student-centered methods. 

Classroom observations before CBM training showed that none of the 

teachers effectively used the method. Post-intervention observations 

revealed notable improvements in lesson structuring, use of authentic 

case scenarios, and facilitation of student discussions. Pre- and post-

observation comparisons demonstrated significant increases in student 

engagement (42% → 78%), collaboration (38% → 74%), and critical 

thinking (35% → 70%), with large effect sizes (Cohen’s d = 0.98-1.12). 

These results confirm that focused CBM training can substantially 
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enhance teachers’ pedagogical practices and support the development of 

students’ higher-order thinking skills. 

CBM application varied across biology units. Teachers reported 

successfully implementing CBM in topics such as photosynthesis 

(27%), infectious diseases (18%), nutrition and identification of food 

components (18%), osmosis and diffusion (15%), and environmental 

biology (15%). Teachers emphasized that case made the topics relevant 

to students’ everyday experiences, for instance, linking photosynthesis 

to agriculture or discussing Human Immunodeficiency Virus (HIV) and 

malaria in real-life contexts. Some units, such as classification, 

excretion, and movement, were less frequently taught using CBM, 

reflecting challenges in designing meaningful case scenarios for abstract 

topics. 

Qualitative findings highlighted several benefits of CBM. Teachers 

reported increased student engagement, improved critical thinking, 

enhanced collaboration, and greater teacher motivation. For example, 

one teacher noted, “Students were more motivated when using local 

HIV case stories,” while another observed, “They now analyze and 

debate before giving answers.” Despite these positive outcomes, 

teachers faced challenges in implementing CBM consistently, including 

limited teaching materials, preparation time, and large class sizes. These 
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constraints suggest the need for institutional support, adequate 

resources, and manageable workloads to sustain CBM practices. 

Overall, the findings indicate that while CBM is recognized as a 

valuable method for fostering competency development in biology 

education, its practical use remains uneven. Targeted continuous 

professional development, ongoing support, and contextualized training 

are essential to strengthen teachers’ conceptual clarity and instructional 

capacity. When adequately supported, teachers can effectively 

implement CBM, leading to increased student engagement, 

collaboration, and critical thinking key objectives of Rwanda’s 

Competency-Based Curriculum. 

Conclusion 

This study examined the extent of classroom implementation of the 

Case-Based Method (CBM) in Rwandan lower secondary biology 

education and revealed that CBM is gradually gaining recognition but 

remains moderately implemented in classroom practice. With only 

45.5% of biology teachers reporting its use, the findings indicate that 

CBM has not yet been fully institutionalized, despite its strong 

alignment with the goals of Rwanda’s Competency-Based Curriculum. 

This moderate level of adoption reflects a broader pattern reported in the 

literature, where learner-centered pedagogies are promoted at policy 
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level but face practical challenges during classroom implementation due 

to gaps in pedagogical preparedness and contextual constraints. 

Although most teachers demonstrated high self-reported understanding 

of CBM, classroom 

observations revealed a disconnect between conceptual awareness and e

ffective instructional practice. Prior to targeted CBM training, the 

method was rarely observed in biology lessons. However, post-training 

improvements in lesson design, student engagement, collaboration, and 

critical thinking clearly demonstrate that CBM has strong potential to 

enhance student competency development when teachers receive 

focused and practical professional support. These findings underscore 

the importance of pedagogical content knowledge, structured lesson 

planning, and facilitation skills in translating CBM theory into effective 

classroom practice. 

The study also showed that CBM is more easily applied in biology 

topics that readily lend themselves to real-life contexts, such as 

infectious diseases, nutrition, and environmental biology, while more 

abstract topics remain challenging. This suggests the need for 

curriculum-aligned case repositories and instructional guidance to 

support teachers in contextualizing a wider range of biology concepts. 

Overall, the findings confirm that CBM is a promising but underutilized 

pedagogical approach in lower secondary biology education in Eastern 
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Rwanda. To move beyond the current transitional phase, sustained and 

contextualized continuous professional development, institutional 

support, adequate instructional resources, and manageable class sizes 

are essential. Strengthening these enabling conditions will allow 

teachers to implement CBM more consistently and effectively, thereby 

fostering higher-order thinking, meaningful learning, and competency 

development among biology learners in line with the objectives of the 

Competency-Based Curriculum. 

Recommendations 

The study recommends establishing comprehensive pre-service and in-

service professional development programs for biology teachers, with a 

focus on integrating the Case-Based Method (CBM) as a core teaching 

strategy. These programs should emphasize active, learner-centered 

pedagogy, enabling teachers to engage students in real-world problem-

solving and critical thinking. Structured CBM training, along with 

reflective and adaptive teaching practices, will enhance teachers’ 

effectiveness and students’ understanding, reasoning, and application of 

biological concepts, ultimately promoting deeper learning and long-term 

academic success. 
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Limitations 

The study has several limitations. Data collection was limited to a three-

month period, which may have restricted the depth and variability of the 

findings. Additionally, the small sample size, 31 biology teachers and 

10 student focus groups, limits the generalizability of the results. 

Finally, an imbalance between the quantitative and qualitative sample 

sizes may have affected the integration of findings, suggesting that 

future research should use larger, more diverse, and proportionate 

samples to enhance reliability and validity. 
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Appendix 1 Sample of teacher questionnaire items 
Sample of Teacher Questionnaire Items 

Section Focus Area Sample Items Response 
Scale 

A. 
Demographics 

Teacher 
background 

1. Gender: ☐, Male ☐ Female 
☐ 

2.  Academic qualification:  
☐ Diploma ☐ Bachelor  
☐ Master  

3. Teaching experience 
(years):  

Nominal / 
Interval 

B. Knowledge 
of Teaching 
Methods 

Understanding 
of active 
learning 
methods 

1. I can clearly explain the steps 
of the case-based method.  
2. I understand the differences 
between case-based and problem-
based learning. 
 3. I can adapt case-based 
activities to different topics in 
Biology. 

5-point 
Likert (1 = 
Strongly 
Disagree up 
to 5 = 
Strongly 
Agree) 

C. Application 
of Teaching 
Methods 

Classroom use 
of pedagogical 
methods 

1. I often use real-life cases when 
teaching Biology.  
2. I integrate group discussion and 
reflection in each lesson.  
3. I use CBM at least once every 
two weeks. 

5-point 
Likert 

D. Perceived 
Challenges and 
Support 

School and 
professional 
challenges 

1. Lack of teaching materials 
limits my use of CBM.  
2. Large class sizes make active 
learning difficult.  
3. I receive sufficient support 
from school leadership to 
innovate in teaching. 

5-point 
Likert 

 
  


