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Evolution is a foundational concept in biology, yet it remains challenging for
learners and teachers alike. This study conducted a descriptive convergent
mixed-methods needs assessment to examine instructional and learning
needs in evolution education from the perspectives of students, teachers, and
administrators. A total of 50 participants (35 students, 10 teachers, and
5 administrators) from a public senior high school completed researcher-
developed questionnaires containing Likert-scale and open-ended items.
Quantitative data were analyzed using descriptive statistics, while qualitative
responses underwent thematic analysis, with integration occurring at
interpretation. Findings indicate that students possess moderate conceptual
understanding but struggle with abstract processes such as natural selection,
long-term species change, and evidence interpretation, alongside gaps in
science process skills. Teachers report difficulties addressing
misconceptions, integrating inquiry-based practices, and accessing
contextualized instructional materials. Administrators emphasize the need
for laboratory resources, curriculum-aligned materials, and sustained
professional development. Overall, results highlight that strengthening
evolution education requires coordinated strategies that integrate structured
science process skills, targeted teacher training, and institutional support
systems. The study provides a multi-stakeholder framework to guide
evidence-based instructional and systemic improvement in evolution
education.
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1. INTRODUCTION

Evolution education plays a central role in contemporary science education because it provides the
conceptual framework that unifies biological knowledge and supports scientific literacy. As societies
confront complex challenges related to health, environmental sustainability, and biodiversity loss,
understanding evolutionary principles becomes increasingly important. Evolution enables students to explain
mechanisms of life and the interconnectedness of organisms, offering a scientific basis for interpreting
conservation, adaptation, and ecological change [1]-[3]. Beyond content mastery, learning evolution
cultivates essential competencies such as inquiry, reasoning, and evidence-based analysis—skills necessary
for informed participation in modern society [4]. Research also shows that linking evolution to real-world
issues, including climate change and public health, enhances student engagement and relevance [5], [6].
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Thus, evolution education is not only about biological change over time but also about developing reflective
learners capable of applying scientific reasoning to societal concerns [7]-[10].

In the Philippine context, strengthening evolution education aligns with ongoing curriculum
reforms, particularly the MATATAG curriculum, which emphasizes conceptual understanding, higher-order
thinking skills, and the integration of science process skills. These reforms call for coherent instructional
strategies, contextualized materials, and systematic skill development. However, despite policy emphasis on
scientific literacy and inquiry-based learning, evolution remains one of the most challenging topics in school
science. Students frequently struggle with abstract processes such as natural selection, genetic variation, and
long-term biological change. Misconceptions persist regarding evolutionary mechanisms and the
interpretation of scientific evidence [11]. Cognitive barriers are further compounded by tensions between
scientific explanations and personal or cultural beliefs, which may influence engagement and acceptance.

Instructional challenges also extend to teachers. Many report difficulty correcting misconceptions,
facilitating respectful dialogue, and integrating science process skills into evolution lessons [12]-[14].
Institutional factors—including access to laboratory resources, contextualized materials, and sustained
professional development—also shape instructional quality [15]. While previous studies have examined
student misconceptions, teacher preparedness, or instructional strategies independently, these investigations
often focus on a single stakeholder group. Few studies have integrated student, teacher, and administrator
perspectives within a unified needs assessment framework. Moreover, limited empirical research explicitly
connects these multi-level perspectives to coordinated instructional improvement and systematic
development of science process skills in evolution education.

This gap highlights the need for a comprehensive, multi-stakeholder needs assessment that examines
conceptual, pedagogical, and institutional dimensions simultaneously. Addressing evolution education
through an integrated lens is particularly relevant in the context of curriculum reform, where alignment
among classroom practice, teacher capacity, and school-level support is essential. The present study responds
to this need by synthesizing quantitative and qualitative evidence from students, teachers, and administrators
to generate a systemic understanding of instructional and learning needs. By linking stakeholder perspectives
with actionable domains—conceptual understanding, science process skills, instructional practices, and
institutional support—this research provides a coordinated framework for evidence-informed instructional
and professional development planning.

Accordingly, this study is guided by several interrelated research questions that frame the multi-
stakeholder needs assessment. First, it seeks to determine the students’ learning needs in evolution education,
particularly in terms of conceptual understanding, learning challenges, instructional preferences, and science
process skills. Second, the study examines the instructional needs identified by teachers, with specific
attention to teaching challenges, resource requirements, professional development needs, and the integration
of science process skills into evolution lessons. Third, it explores the institutional and instructional support
needs perceived by school administrators as necessary to strengthen evolution education within the school
context. Finally, the study analyzes the common and unique needs that emerge across students, teachers, and
administrators, and considers how these findings can inform coordinated, evidence-based improvements in
evolution education. By addressing these questions, the research clarifies the interconnected challenges of
evolution instruction and provides practical directions aligned with curriculum reform priorities and broader
scientific literacy goals.

2. METHOD
2.1. Research design

This study employed a descriptive convergent mixed-methods needs assessment design to examine
instructional and learning needs in evolution education from the perspectives of students, teachers, and
administrators. Quantitative and qualitative data were collected concurrently during the same phase and
analyzed independently. The quantitative component used descriptive statistics (mean scores and domain
summaries) to determine the level of perceived needs across predefined categories. The qualitative
component applied thematic analysis to open-ended responses to identify recurring patterns and contextual
explanations. Integration occurred after separate analyses were completed. Quantitative results and
qualitative themes were organized by stakeholder group and directly compared through side-by-side
interpretation. Convergent findings were identified where statistical trends aligned with thematic patterns,
while qualitative data were used to explain or expand numerical results. This systematic comparison
produced integrated conclusions regarding instructional, pedagogical, and institutional needs in evolution
education.
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2.2. Participants and setting

The study was conducted in a public senior high school that offers Earth and Life Science (ELS),
a subject in which evolution is a central component of the curriculum. This setting was selected because
evolution is explicitly taught as part of the core competencies required in senior high school science.
Conducting the research in this context ensured that participants had direct exposure to evolution instruction
and related learning experiences. As a result, the site provided an appropriate environment for examining
instructional and learning needs in evolution education. Participants were selected through purposive
sampling based on their direct involvement in the teaching and learning of evolution-related topics. This
sampling strategy ensured that only individuals with relevant experiences and responsibilities in ELS were
included in the study. By intentionally choosing participants who were actively engaged in evolution
instruction or supervision, the study strengthened the relevance and credibility of the data collected. The
approach also supported the goal of obtaining informed and experience-based perspectives across stakeholder
groups. A total of 50 participants took part in the study, representing three key stakeholder groups within the
school community. The sample included 35 grade 12 students who had either completed or were currently
enrolled in ELS, 10 science teachers responsible for teaching ELS or related life science subjects, and
5 school administrators, including the principal, department heads, and academic coordinators. Including
these three groups allowed the research to capture perspectives from learners, instructional implementers, and
institutional decision-makers. This multi-level representation enhanced the comprehensiveness of the needs
assessment and provided a more holistic understanding of instructional and institutional challenges in
evolution education.

2.3. Instruments

Table 1 presents a summary of the research instruments, including the specific questionnaires
administered to students, teachers, and administrators. It outlines the key domains measured by each
instrument, such as conceptual understanding, instructional challenges, professional development needs, and
science process skills integration. The table also describes the validation procedures undertaken to ensure
content relevance, clarity, and reliability, including expert review, revision, and pilot testing. This structured
overview demonstrates the systematic development and validation of the instruments used in the research.

Table 1. Summary of research instruments and validation

Instrument Key domains measured Validation steps
Student needs Conceptual understanding; learning challenges; Expert review for clarity, relevance, and curriculum
assessment instructional preferences; science process skills needs  alignment; revision based on feedback; pilot testing
Questionnaire for reliability and item refinement
teacher needs Teaching challenges; instructional practices and Expert content validation; revision following
Assessment resource needs; professional development needs; recommendations; pilot testing to ensure clarity and
questionnaire science process skills integration internal consistency
Administrator School-level challenges; instructional and resource Expert review for institutional relevance; instrument
needs assessment needs; institutional support for science process skills  refinement; pilot testing with non-participating
questionnaire development respondents

2.4. Data collection procedure

Approval to conduct the study was obtained from the school administration before data collection.
Participants were informed about the purpose of the study, and informed consent was secured. Participation
was voluntary. The questionnaires were administered in person during scheduled sessions. Respondents
completed both Likert-scale and open-ended items within the same instrument. Completed questionnaires
were collected immediately after administration to ensure a high response rate and minimize data loss.

2.5. Data analysis
2.5.1. Quantitative analysis

Quantitative data were analyzed using descriptive statistics, specifically mean scores, to determine
the level of perceived needs for each item and domain. The computed mean values were interpreted using a
predefined scale to classify the degree of need, ranging from very low need to very high need, as seen in
Table 2. The results were then organized according to the major domains reflected in the research
instruments, including knowledge and learning needs, instructional challenges, instructional support needs,
and science process skills needs. Organizing the findings in this manner facilitated clarity in presentation and
allowed for structured interpretation of patterns within each category. This analytical approach enabled
systematic comparison of perceived needs across students, teachers, and administrators, thereby supporting
cross-stakeholder analysis.

Int J Eval & Res Educ, Vol. 15, No. 3, June 2026: 2062-2072



Int J Eval & Res Educ ISSN: 2252-8822 O 2065

Table 2. Mean values scale
Mean range  Interpretation
4.21-5.00  Very high need
3.41-4.20 High need
2.61-3.40  Moderate need
1.81-2.60 Low need
1.00-1.80  Very low need

2.5.2. Qualitative analysis

Responses to the open-ended questions were analyzed using thematic analysis to identify recurring
patterns and meaningful insights. The analysis began with familiarization through repeated reading of the
responses to gain a comprehensive understanding of the data. This was followed by the initial coding of
significant statements, after which related codes were grouped into broader themes. The themes were then
reviewed and refined to ensure coherence, clarity, and accurate representation of participants’ perspectives.
Themes were generated separately for students, teachers, and administrators before being compared across
groups to identify both common and unique needs. This cross-group comparison enhanced the interpretive
depth of the findings and supported a more comprehensive multi-stakeholder analysis.

2.6. Ethical considerations

The study was conducted in accordance with ethical standards for educational research. Prior to data
collection, institutional approval was obtained from the school administration to ensure compliance with
school policies and research guidelines. Participants were fully informed about the purpose, procedures, and
voluntary nature of the study. Written informed consent was secured from teachers and administrators. For
student participants, informed consent and assent procedures were implemented in accordance with
institutional and school regulations. Participants were assured that their involvement was voluntary and that
they could withdraw at any time without consequence. Confidentiality and anonymity were strictly
maintained; no identifying information was included in the analysis or reporting of findings. All data were
used solely for research purposes and were securely stored, accessible only to the researchers.

3.  RESULTS AND DISCUSSION

Table 3 presents students’ perceived needs in learning evolutionary biology across conceptual
understanding, learning challenges, instructional preferences, and science process skills. Overall, students
report moderate to high understanding of basic concepts and real-world examples. However, moderate
ratings in explaining long-term species change and confidently answering evolution-related questions
indicate limited explanatory depth. This pattern reflects prior findings describing surface-level recognition
without fully integrated conceptual coherence [16]-[19]. Learning difficulties are most evident in abstract
processes such as natural selection and in interpreting evolutionary evidence, which require reasoning across
deep time and probabilistic mechanisms—well-documented cognitive barriers in evolution education [16],
[20]. Confusion with technical terminology further supports research indicating that scientific language can
hinder conceptual clarity without appropriate visual or contextual scaffolding [20]. Despite these challenges,
belief-related discomfort is relatively low, and students’ value respectful and inclusive instruction, consistent
with calls for culturally responsive evolution teaching. Students express very high preferences for interactive
activities, visual tools, real-life examples, and clearer explanations. These preferences align with evidence
that learner-centered and visually enriched approaches enhance understanding in complex scientific domains
[20], [21]. Additionally, high science process skills-related needs—particularly in data interpretation,
hypothesis formation, and investigative design—highlight the importance of structured inquiry and data-
driven tasks, which are essential for evaluating evolutionary evidence and constructing scientific
explanations [21], [22]. Strengthening science process skills integration may therefore support deeper
conceptual understanding and evidence-based reasoning.

Table 4 summarizes teachers’ perceived instructional needs in teaching evolution. Teachers report
very high challenges in helping students understand abstract concepts such as natural selection and
speciation. This aligns with prior research identifying the probabilistic and abstract nature of evolutionary
mechanisms as persistent barriers to student comprehension [23], [24]. Teachers also acknowledge the
influence of students’ personal or cultural beliefs and note that evolution topics require additional
instructional time and pedagogical sensitivity to address misconceptions effectively [24], [25]. These findings
highlight the intersection of cognitive complexity and socio-cultural factors in evolution instruction. Teachers
further identify a lack of contextualized and ready-to-use instructional materials as a major constraint,
consistent with research pointing to limited localized and adaptable resources in evolution education [26].
In response, they strongly favor integrative and inquiry-based approaches, emphasizing visual representations
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and hands-on activities. Such strategies are supported by evidence demonstrating the effectiveness of active
and multimodal learning in complex biological domains [27], [28]. Professional development emerges as a
critical need, particularly in facilitating evidence-based discussions and systematically integrating science
process skills into lessons. Research indicates that targeted training can strengthen teacher confidence and
instructional effectiveness in addressing misconceptions and guiding inquiry [29]. Teachers also perceive
student weaknesses in data interpretation, hypothesis formulation, and investigative design—skills essential
for evaluating evolutionary evidence [30], [31]. Although these findings reflect teacher perceptions, they
underscore the importance of structured inquiry and data-analysis tasks in strengthening conceptual
understanding and scientific reasoning.

Table 3. Students’ needs assessment in learning evolutionary biology

Criteria Mean  Description

Knowledge and I understand the basic concepts of evolution 4.06 High
understanding of I find evolution topics difficult to understand (R) 2.83 Moderate
evolutionary biology I can explain how species change over long periods 3.17 Moderate

I can identify examples of evolution in the natural world 3.60 High

I feel confident answering questions related to evolution 3.34 Moderate
Learning challenges I struggle to understand natural selection, adaptation, and speciation 2.74 Moderate
in evolution (ELS) I find it difficult to connect evolution topics to prior learning 243 Low

I am confused by many scientific terms used in evolution lessons 3.29 Moderate

My personal, cultural, or religious beliefs influence my understanding of evolution 2.97 Moderate

I find it hard to analyze evolutionary evidence 2.74 Moderate

I sometimes feel discomfort discussing evolution 1.91 Low

I feel more confident learning evolution when teachers respect diversity 3.94 High
Learning preferences I learn evolution better through hands-on activities 4.06 High
and instructional I prefer visual tools (videos, animations, diagrams, models) 4.31 Very high
needs I want more interactive activities to help me understand evolution 4.37 Very high

I understand evolution better when lessons include real-life examples 4.49 Very high

I need clearer explanations of difficult evolution topics 4.46 Very high

I learn better when teachers explain evolution scientifically while respecting beliefs 451 Very high
Science process skills I need more practice in observing natural phenomena 3.83 High
needs I want to improve my skill in interpreting graphs, charts, and evidence 4.29 Very high

I need help forming hypotheses or predictions 4.03 High

I find it challenging to plan or conduct investigations 3.66 High

1 want more opportunities to practice science process skills 4.20 High

Table 4. Teachers’ needs assessment in teaching evolution

Criteria Mean Description
Challenges in Students struggle with abstract concepts like natural selection and speciation 4.30 Very high
teaching evolution Students’ cultural or personal beliefs influence acceptance of evolution 4.10 High
(ELS) Evolution topics require more time to teach 3.90 High
It is challenging to correct students’ misconceptions about evolution 3.50 High
There is a lack of contextualized teaching materials for evolution 3.90 High
Instructional I prefer integrative and inquiry-based strategies in teaching evolution 4.70 Very high
practices and needs I need ready-made activities aligned with science process skills and ELS 4.40 Very high
competencies :
I need more training on facilitating evidence-based discussions 4.40 Very high
Visual and hands-on activities help students understand evolution 4.50 Very high
I need clearer guidelines on integrating science process skills in evolution lessons 4.40 Very high
Science process Students need improvement in observing and describing phenomena 4.60 Very high
skills needs Students have difficulty interpreting data, graphs, and evidence 4.30 Very high
Students struggle to formulate hypotheses or predictions 4.20 High
Students need more opportunities to conduct investigations 4.80 Very high
Integrating science process skills in evolution lessons will improve learning 4.60 Very high
outcomes )

Table 5 presents administrators’ perceptions of institutional and instructional needs in evolution
education. Nearly all indicators are rated at a very high level, indicating strong demand for systemic support.
Administrators recognize that both teachers and students struggle with evolution concepts and affirm that
evolution remains one of the most challenging areas in the science curriculum, consistent with studies
documenting systemic barriers to effective evolution instruction [32], [33]. A major priority identified is the
expansion of instructional resources, particularly contextualized materials aligned with curriculum standards
and research-based teaching tools [34], [35]. Administrators also emphasize limited professional
development opportunities, highlighting the need for sustained training that strengthens evolution content
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knowledge and the integration of science process skills [36], [37]. This aligns with evidence that institutional
commitment to teacher learning significantly influences instructional quality in complex scientific domains.
In addition, administrators stress the importance of improved laboratory facilities and hands-on learning
resources to support inquiry-based instruction [38]. They advocate for structured, school-wide instructional
programs and stronger collaboration among teachers, experts, and school leaders. Overall, administrators
frame evolution education as a system-level responsibility requiring coordinated resource allocation,
professional learning, and instructional leadership [39], [40]. These findings suggest that sustained
improvement depends on institutional structures that actively support teachers and promote collaborative
professional cultures.

Table 5. Administrators’ needs assessment on school support for teaching evolution

Criteria Mean Description

School-level challenges ~ Teachers need more resources and materials for teaching evolution 4.60 Very high
in teaching evolution There are limited training opportunities for teachers on evolution 4.60 Very high

Students struggle with evolution concepts based on school assessments 4.60 Very high

Additional instructional support is needed to strengthen science process 5.00 Very high

skills

Evolution is one of the most challenging topics for teachers and students 4.20 High
Instructional and The school needs contextualized instructional materials aligned with 4.60 Very high
institutional needs MATATAG

Integrative science process skills-based activities will improve ELS 5.00 Very high

instruction

Teachers will benefit from research-based evolution materials 4.60 Very high

The school needs more laboratory or hands-on resources 5.00 Very high

Collaboration among teachers, experts, and administrators is needed 5.00 Very high

Table 6 synthesizes the shared priority needs identified by students, teachers, and administrators,
revealing both strengths and areas requiring improvement in evolution education. A central strength across
stakeholders is the clear recognition of the value of visual and interactive instructional materials. Students
demonstrate strong motivation toward multimedia and engaging tasks, teachers affirm the effectiveness of
hands-on and visual strategies in enhancing conceptual understanding, and administrators support the
provision of updated instructional resources [41], [42]. This alignment reflects an existing foundation for
implementing multimodal and experiential approaches to address the abstract and cognitively demanding
nature of evolutionary concepts. At the same time, the expressed need for improved and expanded materials
indicates that current resources may be insufficient or inconsistently implemented. Similarly, there is broad
agreement on the importance of strengthening science process skills. While stakeholders recognize science
process skills as essential for meaningful evolution learning, students report difficulties in data interpretation
and investigation, teachers observe weaknesses in analyzing evidence and hypothesis formulation, and
administrators identify science process skills development as an institutional priority [43], [44]. This suggests
both awareness of science process skills significance and persistent gaps in systematic integration. Effective
evolution instruction, therefore, requires not only conceptual clarity but also structured opportunities for
inquiry and evidence-based reasoning.

Contextualized and real-life learning emerges as another shared priority. Students seek relatable
examples; teachers acknowledge the scarcity of localized materials, and administrators advocate for
curriculum-aligned resources that connect evolution to familiar contexts [45], [46]. These responses indicate
a strong collective understanding of contextualization as a pedagogical strength, yet they also reveal
limitations in the availability of appropriate materials. Furthermore, stakeholders consistently emphasize the
importance of teacher support and sustained professional development. Teachers show openness to
improving pedagogy and addressing misconceptions, and administrators recognize the need for continued
training—an emphasis supported by literature on content-focused professional learning in complex science
domains [47], [48]. Finally, respectful and inclusive teaching approaches are widely valued. Students
appreciate culturally responsive dialogue, teachers acknowledge belief-related sensitivities, and
administrators recognize the need for careful instructional leadership [49], [50]. This shared awareness
reflects a positive disposition toward inclusive practice, though it also signals the need for clearer guidelines
and structured support. Overall, the convergence of perspectives demonstrates existing strengths in
stakeholder commitment and awareness, alongside persistent instructional and institutional gaps. Meaningful
improvement in evolution education therefore requires coordinated, multi-level efforts integrating resource
development, systematic skill-building and inclusive pedagogical practices [51], [52].
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Table 6. Synthesis of common needs across stakeholders in evolution education

Category of need Students Teachers Administrators Implications for improvement
Visual and Strong preference for Report that visual and Emphasize need for Develop multimedia-rich,
interactive videos, animations, hands-on strategies  updated instructional visually supported evolution
instructional diagrams, and improve understanding and visual resources modules  and interactive
materials interactive tasks learning materials
Science process Need support in data Identify weak science Prioritize science Embed  structured inquiry
skills interpretation, process  skills  and  process skills  tasks, data analysis activities,
development hypothesis formation, request structured  strengthening at the and investigation-based
and investigations integration institutional level lessons in evolution instruction
Contextualized Prefer relatable and Report limited localized Call for curriculum- Design context-based materials
and real-life real-world examples teaching materials aligned, contextualized linking evolution to local and
learning resources familiar examples
Teacher support Need clearer Request training on Recognize limited Provide targeted professional
and professional explanations and evolution content, training opportunities development on evolution
development structured guidance pedagogy, and pedagogy and science process
misconception handling skills integration
Respectful and Value respectful ~ Observe belief-related ~ Acknowledge Establish  guidelines  and
inclusive discussion of diverse influences on learning sensitivity of evolution  training for culturally
teaching beliefs topics responsive  and  inclusive
approaches instruction

Table 7 presents stakeholder-specific strengths and challenges in evolution education, indicating that
while shared priorities exist, each group requires differentiated support. Students demonstrate interest in
collaborative and hands-on learning and show openness to active engagement. However, they continue to
struggle with abstract and long-term evolutionary processes. These patterns suggest the need for scaffolded
explanations, visual models, and simulations that make invisible mechanisms more cognitively accessible [53],
[54]. Such supports can help move learners from basic recognition toward deeper conceptual understanding.
Teachers exhibit strong awareness of instructional gaps and a willingness to strengthen their practice. At the
same time, they report difficulty addressing misconceptions, limited access to ready-made materials, and
uncertainty in systematically integrating science process skills. These concerns reflect well-documented
challenges associated with teaching conceptually complex and socially sensitive topics, where strong content
knowledge must be paired with aligned pedagogical strategies [55]. Structured lesson frameworks and adaptable
instructional resources may therefore enhance teacher confidence and instructional effectiveness [56].

At the administrative level, leaders demonstrate commitment to strengthening institutional systems
but identify gaps in laboratory resources, coordinated instructional programs, and structured professional
collaboration (e.g., learning action cells). These mechanisms are essential for sustaining improvement and
ensuring shared instructional vision and expertise among teachers [57], [5S8]. Overall, Table 7 suggests that
meaningful advancement in evolution education requires both leveraging stakeholder strengths—such as
student engagement, teacher openness to development, and administrative commitment—and addressing
persistent gaps through role-specific interventions. Coordinated strategies that combine scaffolded classroom
practices, pedagogical reinforcement, and institutional leadership can foster a more sustainable and
system-wide improvement in evolution instruction [59], [60].

Table 7. Unique needs by stakeholder group

Stakeholder Unique needs identified Implication
Students Difficulty understanding abstract and long-term evolutionary = Provide  scaffolded  explanations,  models,
processes; preference for collaborative and hands-on learning.  simulations, and active learning strategies.
Teachers Need ready-made instructional materials; difficulty correcting Develop teacher guides, misconception-focused
misconceptions; need clearer science process skills integration =~ materials, and structured science process skills
guidelines. lesson frameworks.
Administrators ~ Need for laboratory resources, institutional instructional  Strengthen school-level support systems, resource

programs, and stronger professional collaboration (e.g., LAC).  allocation, and professional learning communities.

3.1. Implications for practice and future research

For teachers, the results underscore the need to move beyond lecture-dominated approaches toward
structured integration of visual scaffolds, contextualized examples, and deliberate science process skills
instruction. Practical steps include embedding data-analysis tasks, guided investigations, and hypothesis-
building exercises within evolution lessons; using simulations and models to explain abstract processes; and
applying misconception-focused questioning strategies. Teacher professional development programs should
prioritize evolution-specific pedagogy, strategies for addressing belief-related sensitivities, and systematic
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science process skills integration. For school administrators, the findings highlight the importance of
institutional support mechanisms. Actionable measures include allocating funds for laboratory and
multimedia resources, developing school-based repositories of contextualized evolution materials, and
strengthening professional learning communities such as learning action cells (LACs) focused on inquiry-
based science teaching. Structured mentoring and collaborative lesson study can further support consistent
implementation. For policymakers and curriculum planners, the study reinforces the need to align evolution
instruction with national reform priorities, such as the MATATAG curriculum’s emphasis on conceptual
understanding and higher-order thinking. Policy-level actions may include developing standardized science
process skills-integrated evolution modules, funding sustained teacher training programs, and embedding
evolution-specific assessment frameworks that measure both conceptual understanding and scientific
reasoning.

Future research should extend this work through longitudinal studies that examine how sustained
integration of science process skills influences students’ conceptual understanding, acceptance of evolution,
and scientific reasoning over time. Cross-school and multi-site comparative studies are also recommended to
determine whether identified instructional and institutional needs are consistent across diverse educational
contexts. In addition, experimental and quasi-experimental designs should be employed to test the
effectiveness of science process skills-integrated evolution modules, targeted professional development
programs, and school-level support interventions. Such designs would allow for stronger causal inferences
regarding the impact of structured instructional and institutional reforms. By validating these findings across
varied settings and research designs, future studies can translate identified needs into evidence-based
strategies that support sustained, system-wide improvement in evolution education.

3.2. Limitations of the study

Several limitations should be considered when interpreting the findings of this study. First, the
research was conducted in a single public senior high school, which limits contextual diversity. Institutional
culture, leadership practices, resource availability, and student demographics may differ across schools and
regions. As such, the findings should be interpreted as context-specific rather than broadly generalizable.
Second, the sample size was relatively small (n=50), particularly within the teacher and administrator groups.
While sufficient for a descriptive needs assessment, the limited number of participants may restrict statistical
robustness and the transferability of conclusions to larger populations. Third, the study employed
a descriptive convergent mixed-methods design. Although this approach allows for comprehensive
stakeholder perspectives, it does not establish causal relationships or measure the effectiveness of specific
interventions. The results therefore identify perceived needs rather than experimentally validated solutions.
Despite these limitations, the inclusion of multiple stakeholder groups strengthens the exploratory value of
the findings. Future research should involve larger, multi-site samples, incorporate longitudinal or
experimental designs, and examine the impact of targeted instructional and institutional interventions on
student outcomes.

4. CONCLUSION

This study examined instructional and learning needs in evolution education from the perspectives
of students, teachers, and school administrators. Findings indicate that challenges in evolution instruction are
interconnected across classroom, teacher, and institutional levels. Students demonstrate moderate conceptual
understanding but struggle with abstract evolutionary processes and evidence interpretation. Teachers report
difficulties addressing misconceptions, integrating science process skills, and accessing contextualized
instructional materials. Administrators emphasize the need for sustained professional development, improved
laboratory and multimedia resources, and curriculum-aligned instructional support.

Collectively, these findings highlight the necessity of coordinated, multi-level reform. For
curriculum developers and policymakers, the results support embedding science process skills-integrated and
context-based evolution modules within national frameworks such as the MATATAG curriculum. For
teacher education and training institutions, the study underscores the importance of targeted professional
development focused on evolution pedagogy, inquiry facilitation, and inclusive dialogue. For school leaders,
the findings emphasize strengthening institutional systems through resource allocation, collaborative
professional structures, and sustained instructional support. By aligning curriculum design, teacher
capacity-building and institutional leadership, education systems can foster more coherent, inquiry-driven,
and evidence-based evolution instruction.

Instructional and learning needs in evolution education: a multi-stakeholder needs ... (Vanjoreeh A. Madale)



2070 O3 ISSN: 2252-8822

ACKNOWLEDGMENTS

The authors sincerely thank the school administrators, science teachers, and students who
generously participated in this study and shared their time and insights. Their cooperation and openness were
invaluable to the completion of this research. The authors also gratefully acknowledge Mindanao State
University—Iligan Institute of Technology for its financial support, which made this research possible.

FUNDING INFORMATION
Authors state no funding involved.

AUTHOR CONTRIBUTIONS STATEMENT
This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author
contributions, reduce authorship disputes, and facilitate collaboration.

Name of Author C M So Va Fo 1 R D O E Vi Su P Fu
Vanjoreeh A. Madale v v v v v v v v v v
Monera A. Salic- v v v v v v v

Hairulla

C : Conceptualization I : Investigation Vi : Visualization

M : Methodology R : Resources Su : Supervision

So : Software D : Data Curation P : Project administration

Va : Validation O : Writing -Original Draft Fu : Funding acquisition

Fo : Formal analysis E : Writing - Review &Editing

CONFLICT OF INTEREST STATEMENT
Authors state no conflict of interest.

DATA AVAILABILITY
The data that support the findings of this study are available from the corresponding author, [VAM],
upon reasonable request.

REFERENCES

[1]  F.F. Adegbola and F. F. Adeleke, “Literacy curriculum development for basic science and management science in secondary schools
in Nigeria,” European Journal of Education and Pedagogy, vol. 4, no. 1, pp. 15-20, Jan. 2023, doi: 10.24018/ejedu.2023.4.1.529.

[2] J. Wang, “Research on teaching strategies of deep learning in high school mathematics from the perspective of core literary,”
International Journal of New Developments in Education, vol. 5, no. 7,2023, doi: 10.25236/1IJNDE.2023.050717.

[31 N.L.Esse, O.P. Ogbaji, A. M. Edu, and N. J. Ornia, “Remodeling classroom management through technology driven curriculum
in Nigeria: a sociological analysis,” Global Journal of Educational Research, vol. 23, no. 4, pp. 407-413, Oct. 2024, doi:
10.4314/gjedr.v23i4.3.

[4] C. Qin, “Research on ideological and political teaching reform of computer major courses,” Education Reform and Development,
vol. 6, no. 5, pp. 240245, Jun. 2024, doi: 10.26689/erd.v6i5.7277.

[5] G. An, Y. Chen, Y. Fang, and J. Liu, “How does lesson study promote district education reform?—a case study of a district in
Shanghai,” International Journal for Lesson and Learning Studies, vol. 11, no. 2, pp. 106—120, Jun. 2022, doi: 10.1108/IJLLS-01-
2022-0003.

[6] H. Zhang, L. Lee, and K. Moore, “An effectiveness study of teacher-led Al literacy curriculum in K-12 classrooms,” Proceedings
of the AAAI Conference on Artificial Intelligence, vol. 38, no. 21, pp. 23318-23325, Mar. 2024, doi: 10.1609/aaai.v38i21.30380.

[71 L. Zhang, “Optimized algorithm analysis of factors affecting the effectiveness of English teaching under the new curriculum
concept,” Scientific Programming, vol. 2022, pp. 1-8, Jan. 2022, doi: 10.1155/2022/1361226.

[8] M. Jamhari, A. H. Laenggeng, L. Tangge, Y. Windarsih, R. Agni, and Astija, “Effectiveness of training program in improving
teachers’ skills in developing teaching modules at SMA Negeri 7 Palv,” World Journal of Advanced Research and Reviews,
vol. 20, no. 3, pp. 1414-1419, Dec. 2023, doi: 10.30574/wjarr.2023.20.3.2614.

[91 J. Xin and Z. Yang, “Reflections on implementing reasoning ability in junior high school mathematics classroom teaching,” Asian
Journal of Education and Social Studies, vol. 50, no. 2, pp. 174-179, Jan. 2024, doi: 10.9734/ajess/2024/v50i21269.

[10] A. S. Sokoto and I. Abubakar, “Important tips for classroom management: an overview,” Edumalsys Journal of Research in
Education Management, vol. 2, no. 3, pp. 141-152, Nov. 2024, doi: 10.58578/edumalsys.v2i3.4057.

[11] K. B. Miller, “Readings on evolution and the nature of science: one christian’s perspective,” Perspectives on Science and
Christian Faith, vol. 75, no. 3, pp. 206-208, Dec. 2023, doi: 10.56315/PSCF12-23Miller.

[12] D. G. Ferguson et al., “Popular media and the bombardment of evolution misconceptions,” Evolution: Education and Outreach,
vol. 15, no. 1, p. 19, Dec. 2022, doi: 10.1186/s12052-022-00179-x.

Int J Eval & Res Educ, Vol. 15, No. 3, June 2026: 2062-2072



Int J Eval & Res Educ ISSN: 2252-8822 O 2071

[13]

[14]

[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]
[31]
[32]
[33]

[34]

[35]
[36]

[37]

[38]
[39]
[40]
[41]

[42]

[43]

D. G. Ferguson, R. A. Larsen, E. G. Bailey, and J. L. Jensen, “Predicting evolution acceptance among religious students using the
predictive factors of evolution acceptance and reconciliation (PFEAR) instrument,” Evolution: Education and Outreach, vol. 17,
no. 1, p. 7, May 2024, doi: 10.1186/s12052-024-00201-4.

G. Branch, E. Plutzer, and A. Reid, “What’s effective and ineffective in preparing high school biology educators to teach
evolution? Evidence from a representative national U.S. survey,” Evolution: Education and Outreach, vol. 16, no. 1, p. 4, Mar.
2023, doi: 10.1186/s12052-023-00181-x.

V. K. S. Hung and N. A. N. Shaid, “Implementation of the 2025 school transformation program (TS25) among teachers in
primary schools Sarikei District: a conceptual paper,” International Journal of Academic Research in Business and Social
Sciences, vol. 13, no. 12, Dec. 2023, doi: 10.6007/IJARBSS/v13-112/20243.

S. E. Ashari, F. Rachmadiarti, and N. Herdyastuti, “Analysis of the science literacy profile of students at state junior high school,”
IJORER: International Journal of Recent Educational Research, vol. 4, no. 6, pp. 889-898, Nov. 2023, doi: 10.46245/ijorer.v4i6.340.
J. Stenlund, Visualizing the abyss of time: students’ interpretation of visualized deep evolutionary time. Linkdping: Link6ping
University Electronic Press, 2023, doi: 10.3384/9789179295967.

J. P. Leighton, “Students’ interpretation of formative assessment feedback: three claims for why we know so little about
something so important,” Journal of Educational Measurement, vol. 56, no. 4, pp. 793-814, Dec. 2019, doi: 10.1111/jedm.12237.
J. de Lima and T. M. Long, “Students explain evolution by natural selection differently for humans versus nonhuman animals,”
CBE—Life Sciences Education, vol. 22, no. 4, Dec. 2023, doi: 10.1187/cbe.21-06-0145.

Y. Yang, “Formative assessment: a significant facilitator of student learning,” Science Insights Education Frontiers, vol. 20,
no. 2, pp. 3219-3221, Feb. 2024, doi: 10.15354/sief.24.c0267.

J. J. C. Jaum, “Learner-oriented instruction and data interpretation skills of students in Manay South District, Davao oriental,”
EPRA International Journal of Multidisciplinary Research (IJMR), vol. 10, no. 5, May 2024, doi: 10.36713/epral7109.

Y. M. Gil and B. Lee, “Concept map-based learning in an oral radiographic interpretation course: dental students’ perceptions of
its role as a learning tool,” European Journal of Dental Education, vol. 27, no. 1, pp. 201-208, Feb. 2023, doi: 10.1111/eje.12828.
T. Shivolo and H. O. Mokiwa, “Secondary school teachers’ conceptions of teaching science practical work through inquiry-based
instruction,” Journal of Education in Science, Environment and Health, vol. 10, no. 2, pp. 120-139, Apr. 2024, doi:
10.55549/jeseh.693.

J. Steinwachs and H. Martens, “Addressing student conceptions in evolution classes: professional vision practices of preservice
and in-service biology teachers,” Evolution: Education and Outreach, vol. 15, no. 1, p. 17, Dec. 2022, doi: 10.1186/s12052-022-
00174-2.

Supeno, Z. R. Ridlo, and A. M. Setiawan, “Exploring inquiry skills during home experiments about science in the online instruction,”
Journal of Physics: Conference Series, vol. 2392, no. 1, p. 012019, Dec. 2022, doi: 10.1088/1742-6596/2392/1/012019.

J. Arantika, S. Saputro, and S. Mulyani, “Student’s need analysis for the development of chemistry modules based guided inquiry
to improve science process skill,” LJPTE: International Journal of Pedagogy and Teacher Education, vol. 2, p. 45, Apr. 2018,
doi: 10.20961/ijpte.v2i0.19750.

I. A. Ismail and M. Insani, “A collaborative action research model: using lesson study to optimize guided inquiry teaching of
blood structure and function at Junior High School 32 Padang,” International Journal of Academic Pedagogical Research
(IJAPR), vol. 3, no. 7, pp. 1-6, 2023, doi: 10.35542/osf.io/tkedh.

A. N. Koseoglu, “Inquiry-based learning and 5E model in laboratory practices: a professional development program for
prospective classroom teachers,” Ankara Universitesi Egitim Bilimleri Fakiiltesi Dergisi, vol. 48, no. 1, pp. 161-197, 2015, doi:
10.1501/Egifak_0000001357.

M. L Javed, M. A. Saleem, D. L. Salamat, and D. N. Akhter, “Bridging theoretical knowledge with classroom practices:
effectiveness of teaching practicum for perspective teachers in developing pedagogical skills,” Academia International Journal
for Social Sciences, vol. 4, no. 2, pp. 95-112, Apr. 2025, doi: 10.63056/ACAD.004.02.0112.

T. D. Bird and A. H. Rice, “The influence of case on agriculture teachers’ use of inquiry-based methods,” Journal of Agricultural
Education, vol. 62, no. 1, pp. 260-275, Mar. 2021, doi: 10.5032/jae.2021.01260.

S. Meadows, “Conceptual development of preservice teachers through verification versus guided-inquiry physical science
laboratories,” in Proceedings of the 2019 AERA Annual Meeting, Washington DC: AERA, 2019, doi: 10.3102/1433086.

S. Hanisch and D. Eirdosh, “Educational potential of teaching evolution as an interdisciplinary science,” Evolution: Education
and Outreach, vol. 13, no. 1, p. 25, Dec. 2020, doi: 10.1186/512052-020-00138-4.

N. Wilbur and M. Withers, “Teaching practices and views of evolution instructors at post-secondary institutions,” Evolution:
Education and Outreach, vol. 8, no. 1, p. 12, Dec. 2015, doi: 10.1186/s12052-015-0038-3.

J. L. Rudolph and J. Stewart, “Evolution and the nature of science: on the historical discord and its implications for education,”
Journal of Research in Science Teaching, vol. 35, mno. 10, pp. 1069-1089, 1998, doi: 10.1002/(SICI)1098-
2736(199812)35:10<1069::AID-TEA2>3.0.CO;2-A.

R. Q. Aini et al., “Conflict reducing practices in evolution education are associated with increases in evolution acceptance in a
large naturalistic study,” PLOS ONE, vol. 19, no. 12, p. €0313490, Dec. 2024, doi: 10.1371/journal.pone.0313490.

S. Hanisch and D. Eirdosh, “Pedagogical content knowledge for teaching evolution across the primary school curriculum.
A design study of a pre-service teacher education module,” Preprint, Research Square, 2022, doi: 10.21203/rs.3.rs-1589409/v1.

S. Hanisch and D. Eirdosh, “Developing teacher competencies for teaching evolution across the primary school curriculum:
a design study of a pre-service teacher education module,” Education Sciences, vol. 13, no. 8, p. 797, Aug. 2023, doi:
10.3390/educsci13080797.

L. Prinou, L. Halkia, and C. Skordoulis, “The inability of primary school to introduce children to the theory of biological
evolution,” Evolution: Education and Outreach, vol. 4, no. 2, pp. 275-285, 2011, doi: 10.1007/s12052-011-0323-8.

A. Chinsamy and E. Plaganyi, “Accepting evolution,” Evolution, vol. 62, no. 1, pp. 248-254, 2008, doi: 10.1111/.1558-
5646.2007.00276.x.

D. L. Anderson, K. M. Fisher, and G. J. Norman, “Development and evaluation of the conceptual inventory of natural selection,”
Journal of Research in Science Teaching, vol. 39, no. 10, pp. 952-978, 2002, doi: 10.1002/tea.10053.

E. Staneviciene and G. Zekiené, “The use of multimedia in the teaching and learning process of higher education: a systematic
review,” Sustainability, vol. 17, no. 19, p. 8859, Oct. 2025, doi: 10.3390/sul7198859.

M. N. Kesuna, B. N. Manyasi, and A. W. Maina, “Utilization of visual and realia instructional materials in enhancing acquisition
of pre-reading skills among preschool learners in Narok County, Kenya,” European Journal of Education Studies, vol. 10, no. 12,
2023, doi: 10.46827/ejes.v10i12.5102.

S. Tekir and H. Akar, “The current state of instructional materials education: aligning policy, standards, and teacher education
curriculum,” Educational Sciences: Theory and Practice, vol. 19, no. 1, pp. 22—40, 2019, doi: 10.12738/estp.2019.1.043.

Instructional and learning needs in evolution education: a multi-stakeholder needs ... (Vanjoreeh A. Madale)



2072 O3 ISSN: 2252-8822

[44] E.M. Walter, K. M. Halverson, and C. J. Boyce, “Investigating the relationship between college students’ acceptance of evolution
and tree thinking understanding,” Evolution: Education and Outreach, vol. 6, no. 1, 2013, doi: 10.1186/1936-6434-6-26.

[45] P. M. Beardsley, M. A. M. Stuhlsatz, R. A. Kruse, I. A. Eckstrand, S. D. Gordon, and W. F. Odenwald, “Evolution and medicine:
an inquiry-based high school curriculum supplement,” Evolution: Education and Outreach, vol. 4, no. 4, pp. 603—612, 2011, doi:
10.1007/s12052-011-0361-2.

[46] C.D.Bowen, A. R. Summersill, J. L. Jensen, S. E. Brownell, and M. E. Barnes, “A comparison of online and in-person evolution
instruction that includes religious cultural competence,” Journal of Microbiology and Biology Education, vol. 23, no. 3, 2022,
doi: 10.1128/jmbe.00067-22.

[47] H. J. Bailey and N. E. Thornton, “Interactive video: innovative episodes for enhancing education,” Computer Applications in
Engineering Education, vol. 1, no. 1, pp. 97-108, 1992, doi: 10.1002/cae.6180010110.

[48] R. V. Dio, “Number theory worktext for teacher education program,” The Normal Lights, vol. 11, no. 2, 2017, doi:
10.56278/tnl.v11i2.531.

[49] S.S. Demastes, J. Settlage, and R. Good, “Students’ conceptions of natural selection and its role in evolution: cases of replication
and comparison,” Journal of Research in Science Teaching, vol. 32, no. 5, pp. 535-550, 1995, doi: 10.1002/tea.3660320509.

[50] A.R. Okwanga and D. M. Mwesigwa, “The relationship between quality of instructional materials and girl-child education at
primary school level in Oyam District, Lango Sub-Region, Uganda,” Journal of Gender Related Studies, vol. 3, no. 2, pp. 1-21,
2022, doi: 10.47941/jgrs.1124.

[51] S. Amos, M. P. K. Eghan, and E. Oppong, “The impact of instructional materials in teaching and learning of biology in the
colleges of education in the central region of Ghana,” Open Journal of Educational Research, vol. 2, no. 5, pp. 213-221, 2022,
doi: 10.31586/0jer.2022.400.

[52] K. Evermeld and H. O. Andala, “Instructional materials usage and students’ academic performance in selected ordinary level public
schools in Gasabo District in Rwanda,” Journal of Education, vol. 6, no. 2, pp. 53-70, 2023, doi: 10.53819/81018102t5212.

[53] P. Beardsley, M. Csikari, A. Ertzman, and M. Jeffus, “Biolnteractive’s free online professional learning course on evolution:
overview and evaluation,” American Biology Teacher, vol. 84, no. 2, pp. 68—74, 2022, doi: 10.1525/abt.2022.84.2.68.

[54] C. M. Bertka, B. Pobiner, P. Beardsley, and W. A. Watson, “Acknowledging students’ concerns about evolution: a proactive
teaching strategy,” Evolution: Education and Outreach, vol. 12, no. 1, 2019, doi: 10.1186/s12052-019-0095-0.

[55] M. C. Selba, M. J. Ziegler, A. L. Townley, and P. D. Antonenko, “Exploring teacher self-efficacy in human evolution instruction
following a dynamic hands-on professional development workshop,” Evolution: Education and Outreach, vol. 17, no. 1, 2024,
doi: 10.1186/s12052-024-00197-x.

[56] H. Gresch, “Teleological explanations in evolution classes: video-based analyses of teaching and learning processes across a
seventh-grade teaching unit,” Evolution: Education and Outreach, vol. 13, no. 1, 2020, doi: 10.1186/s12052-020-00125-9.

[57] N. Kazanishena, “‘Evolutionary theory’ as an educational component in the training of future biology teachers,” Collection of
scientific papers Kamianets-Podilsky Ivan Ohienko National University Pedagogical series, vol. 30, pp. 12—15, 2024, doi:
10.32626/2307-4507.2024-30.12-15.

[58] M. P. Q. Luciene and R. Rita, “Aquaponics and art in education: encouraging sustainability, ecological awareness, and creative
expression in high school,” in International Conference Czech Republic and Lusophonic Countries 2024, University of West
Bohemia, Czech Republic, 2024, pp. 63—64, doi: 10.24132/2CU.2024.12426.63-64.

[59] A. Henneman, A. Peterson, L. Franzen-Castle, K. Colgrove, C. Wells, and C. Larvick, “Gaining interest with Pinterest for food and
nutrition related topics,” Journal of Nutrition Education and Behavior, vol. 46, no. 4, p. S107, 2014, doi: 10.1016/j.jneb.2014.04.032.

[60] P. P. J. Aparecida and R. Rita, “Empowering biology education with Al: overcoming challenges in basic education,” in
International Conference Czech Republic and Lusophonic Countries 2024, University of West Bohemia, Czech Republic, 2024,
pp. 65-66, doi: 10.24132/ZCU.2024.12426.65-66.

BIOGRAPHIES OF AUTHORS

Vanjoreeh A. Madale BJ B © is an assistant professor at the Department of Science and
Mathematics Education, Mindanao State University—Iligan Institute of Technology. He earned
his Bachelor of Elementary Education degree, major in Science and Health, and his master’s
degree in Science Education, major in General Science, from the same university. He just
finished his Ph.D. in Science Education, specializing in Biology. He can be contacted at
email: vanjorech.madale@g.msuiit.edu.ph.

Monera A. Salic-Hairulla © B Cisa professor at Mindanao State University—Iligan
Institute of Technology, bringing with her three decades of academic and research experience.
She earned her Ph.D. in Science Education, specializing in Biology, and has been a consistent
scholar under the Department of Science and Technology (DOST). Throughout her career, she
has served in several key leadership positions, including Dean of the College of Education
and Project Director of the DOST—Science Education Institute Scholarship Program at MSU-
IIT. A distinguished researcher and educator, she has presented more than 50 research papers
at international conferences, published in Scopus-indexed journals and proceedings, and has
been recognized with numerous awards for excellence in teaching and research. She can be
contacted at email: monera.salic@g.msuiit.edu.ph.

Int J Eval & Res Educ, Vol. 15, No. 3, June 2026: 2062-2072


https://orcid.org/0009-0002-0229-755X
https://scholar.google.com/citations?hl=en&user=f8EQ-QsAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=59914603700
https://orcid.org/0009-0002-9535-2465
https://scholar.google.com/citations?user=rWzJP50AAAAJ&hl=en&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57200371312

