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Abstract: As climate change reshapes our world, it is increasingly important to ground science education in the local context,
transforming abstracts risks like biodiversity loss into tangible realities for Filipino students. This study focused on the
development and validation of the Panag-on Eco Book, a localized instructional material designed to enhance the
environmental literacy of Grade 11 learners. Utilizing research and development design, the study employed the Analysis,
Design, Development, and Evaluation (ADDE) Model reinforced with Taba’s Grassroot Approach, ensuring that the
instructional material was built upon the actual classroom needs and local environmental realities of the province. The study
revealed that while learners have a basic awareness of environmental issues, there is a demand for improvement particularly
on the analysis of specific biological impacts on local ecosystems. Moreover, instructional objectives were mapped on the
new curriculum guide for General Science specifically for competencies that covers Philippine Ecosystem and use ADDE
model as the framework for creating instructional material. The material was contextualized through the selection of
localized environmental contexts specific to a certain province. Expert evaluation using the DepEd Learning Resource
Evaluation Tool resulted in “Excellent” ratings across content quality and organizational flow. The result confirms that the
Panag-on Eco Book is a highly valid resource, effectively bridging the gap between global scientific theories and local
ecological conservation. This research highlights the effectiveness of learner-centered and localized innovation in enhancing
learner engagement and environmental stewardship.
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l. INTRODUCTION significantly affected not only rural areas but also in numerous
ecosystems which effects are on coral bleaching, mangrove

Efforts to bridge the gap between theoretical knowledge
and pressing global issues have led to a profound
transformation in science education practices across the globe
as emphasized by the Organisation for Economic Co-
operation and Development (2025). This change highlights
the growing need for innovative, learner-centered, and
context-based instructional strategies, supported by effective
teaching materials, to strengthen scientific literacy and
enhance learners’ practical problem-solving skill.

Significantly, climate change is an inter-governmental
complex challenge globally with its influence over various
components of the ecological, environmental, socio-political,
and socio-economic disciplines (Abbass et al., 2022). It is a
global threat that has embarked on to put stress on various
sectors, including in education. Climate change has
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degradation, and disruption of essential functions such as
fishing industry and flood prevention, as evidenced in the
study by Fourqurean et al. (2023) and supported by Bulleri et
al. (2018).

The Philippine biodiversity is one of the most
exceptional around the world. It possesses a diverse species of
plants and animals (Agduma et al., 2023). However, the
country’s biodiversity is currently threatened by a lack of
public awareness, governance challenges, and gaps in research
and knowledge management due to limited expertise in the
field of biodiversity (Pitchay and Torrentira, 2022). Recent
literature recognizes that integrating indigenous and local
knowledge with scientific framework is essential for
developing culturally relevant climate change mitigation
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strategies that empower vulnerable communities to navigate
environmental challenges (Dorji, 2024).

Climate change significantly affects the Philippines and
isregarded asa crisis. In the field of education, the impacts of
climate change are evident. Rising temperatures create
discomfort for both learners and teachers, making instruction
more difficult in hot environments. Moreover, when the heat
index exceeds 40 degrees, classes may be disrupted or
suspended altogether. This demand sparks the idea of the
inclusion of the Philippine ecosystems as one of the topics in
the senior high school curriculum with the aim to allow
learners to understand the country’s unique biological systems
and their responses to environmental challenges (Sales et al.,
2022). With the recent update on the Grade 11 General
Science Curriculum, it formed a gap and an opportunity to
make the learners aware of the status of the Philippines in
relation to climate change by highlighting localized area. With
this action, it may offer locally relevant solution, as research
shows that contextualized materials enhance students’
engagement and comprehension in science education
(Rahmah and Risnani, 2023).

Aligned with the updated Grade 11 General Science
curriculum, the topic on Philippine ecosystem emphasizes key
learning competencies such as describing what is meant by the
term climate change, describing how biological systems
responds to climate change and contribute to understanding its
effect on living organisms in the Philippines, and explaining
how climate change impacts Philippine ecosystem. These
competencies underscore the need for instructional materials
that are scientifically accurate, curriculum-aligned, and
grounded in the local environmental context (Genizera et al.,
2022).

In response to this need, the Panag-on Eco Book was
developed as localized and contextualized instructional
material designed to support teaching of climate change and
biodiversity. It is acknowledged that changes in learning and
teaching methodologies have resulted from the tremendous
advancement in technology and the demand for creative
means of delivering education (Ong & Bonganciso, 2024).
Recent studies identify resilience and adaptive capacity as
fundamental pillars, rather than secondary considerations, in
the pursuit of climate change education and biodiversity
conservation. These concepts provide critical frameworks for
equipping communities to withstand environmental stressors
and foster long-term sustainability (Gilead, 2026; Oktaviani
and Masjud, 2024). Research indicates that contextualized
learning models can effectively integrate scientific theory to
local environmental issues, particularly in high-risk areas. By
integrating leaners’ everyday experience with topics related to
climate change, these models enhance understanding complex
ecological systems and improve overall academic
performance (Nacionales, 2025; Pan et. al., 2023).

The term Panag-on which means resilience and recovery,
reflects the core theme of this material and understanding how
biodiversity and living organisms respond and adapt to
environmental change. The Eco Book integrates indigenous
knowledge systems on environmental practices that promote
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stability and biodiversity conservation. As a curriculum-
aligned instructional material, the Panag-on Eco Book serves
as a practical learning resource for educators and learners in
enhancing environmental education, enabling curriculum
application, and fostering a community awareness of
sustainable practices.

The study aimed to design, develop, and evaluate Panag-
on Ecobook as a learning material in teaching climate change
and biodiversity. It specifically sought to answer the following
questions. What is the needs analysis for developing the
instructional material?, What model could be used to design
the instructional material?, What could be developed to
enhance the conceptual understanding of Grade 11 learners?,
and What are the results of the evaluation phase to enhance the
conceptual understanding of learners in climate change and
biodiversity?

1. METHODOLOGY

A. Design

The study utilized a developmental research design
centered on systematic creation and evaluation of an
instructional material aligned with the Grade 11 General
Science curriculum, particularly on climate change and
biodiversity. Developmental research design, formalized by
Richey and Klein (1994), is defined as a systematic approach
focused on design, development, and evaluation of
instructional processes or products to ensure effectiveness and
relevance. This approach emphasizes generating empirical
foundations for creating and improving instructional materials
or models through iterative development and assessment
process (Jaya, 2021).

The use of this design is appropriate to the study
primarily as it focuses on the systematic creation, validation
and refinement of instructional materials, ensuring that the
developed Eco Book directly addresses identified learning
gaps and aligns with the curriculum standards. This approach
is suitable as it allows rigid development and evaluation,
which enhances the quality, usability, and effectiveness of
educational materials in real classroom context (Balbin et al.,
2025). It is viewed as a structured and cyclical process that
integrates analysis, design, development, and evaluation to
produce practical solutions and theoretical insights, as
highlighted in recent educational research (Tatari et al., 2025).

B. Sources of Data

The sources of the data of this study consisted of Grade
11 learners and three evaluators who are deemed to be
learning resource experts. A total of 50 Grade 11 learners
served as respondents for a researcher-made diagnostic test,
which was administered to identify learning gaps and
determine the specific topics and subtopics to be emphasized
in the development of the Panag-on Eco Book.

In addition, three learning resource expert evaluators
provided evaluative data for the study. These evaluators
possessed extensive experience in the development and
assessment of instructional materials and have undergone
formal training in the evaluation of learning resources. The
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panel included a Learning Resource Management specialist
that assessed the overall concept of the Eco Book to ensure
the material achieved full alignment with the Department of
Education standards and the content is appropriate and
suitable for learners to use. Second, a content expert in
science, whose role was to verify the scientific accuracy and
conceptual depth of the ecological topics, which is crucial for
maintaining the academic integrity of the material. Lastly,
one expert evaluator focused on grammar and technicalities,
serving the vital purpose of ensuring linguistic clarity and
professional formatting to prevent any cognitive barriers for
the learners. Their collective expertise ensured a
comprehensive and standards-based evaluation of the Panag-
on Eco Book using the Department of Education Learning
Resource Evaluation Tool.

C. Locale

The study was conducted in a public secondary high
school in an urbanized city in the Central Philippines during
the Academic Year 2025-2026. The research was set within a
learning community committed to academic excellence,
delivering quality education through a curriculum-aligned
and research-based approach intended to produce learners
that are both locally grounded and globally competitive.

D. Instsrument

This study employed two research instruments to
support the development and evaluation of the Panag-on Eco
Book through a researcher-made diagnostic test and the
Evaluation Rating Sheet for Print Resources under the
Department of Education’s Learning Resource Management
and Development System (LRMDS).

The researcher-made diagnostic test was developed in
alignment with the Grade 11 General Science curriculum,
with focus on the newly introduced learning competencies
under the Philippine ecosystem topic. The instrument
comprised with a 30- item multiple choice test, which was
systematically organized. The test items were constructed
based on the identified topics and subtopics specified in the
updated curriculum guide, with each learning competency
allocated 10 items ensuring direct alignment with
competencies related to climate change and its impact on
Philippine biodiversity. Prior to test construction, a Table of
Specification (TOS) was prepared to systematically map the
learning competencies to the corresponding number and
cognitive level of test items. Thereby ensuring balanced and
representative content coverage. To establish content validity,
the diagnostic test underwent expert validation by experts in
science education. This validation process ensured that the
test items were accurate, clearly stated, and appropriately
aligned with the intended learning competencies before
administration to the learners.

The second instrument utilized in the study was the
Evaluation Rating Sheet for the Print Resource, a
standardized evaluation tool prescribed by the Department of
Education through the LRMDS for assessing the quality of
instructional materials intended for classroom use. This
evaluation tool utilized a four-point Likert scale to assess
print resources across key criteria with particular emphasis on
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content and format. The content criterion evaluated the
accuracy of scientific information, alignment with curriculum
standards, development appropriateness for Grade 11
learners, promotion of inquiry and critical thinking, absence
of bias, integration of positive values, learner engagement,
and inclusion of appropriate safety considerations. In
accordance with Department of Education standards,
instructional materials had to obtain a minimum score of 21
out of 28 points under this criterion to be considered
acceptable.

The format criterion focuses on the physical and visual
attributes of the instructional material to ensure readability,
usability, and durability. This includes the assessment of print
quality, illustrations, design and layout, paper and binding,
and size and weight. Evaluators examine whether the font
style and spacing enhance readability, illustrations were
relevant, culturally appropriate, and supportive of the text,
and the overall layout effectively integrates visual and textual
elements without causing distractions. The durability of the
material and its manageability for learners were also
considered. To meet the Department of Education
requirements, instructional materials had to achieve a
minimum score of 54 out of 72 points under the format-
related criteria. In this study, the Evaluation Rating Sheet for
Print Resources served as the primary tool for expert
validation, ensuring that the Panag-on Eco Book met national
standards for quality, accuracy, and curriculum alignment
prior to instructional use.

E. Data Collection Procedure

Prior to conducting the study, the researcher obtained
permission from the appropriate authorities. The instructional
material was aligned with the new Grade 11 General Science
curriculum guide and was developed in line with the
Analysis, Design, Development, and Evaluation (ADDE)
approach. Experts reviewed the instructional material
utilizing the DepEd Evaluation Rating Sheet for Print
Resources.

During the Analysis Phase, a careful review of the
Strengthened Senior High School Curriculum in Geneal
Science was conducted to identify newly implemented
competencies. To further determine learner’s needs and
learning gaps, a researcher-made diagnostic was administered
to Grade 11 students. The result of the diagnostic tests was
used as the basis for identifying the key topics and subtopics
to be included in the development of the Panag-on Eco Book.

For the Design Phase, a researcher made-diagnostic test
was given to Grade 11 students. The diagnostic test was
aligned with the new curriculum guide for General Science in
Grade 11 that covers newly introduced topics such as
Philippine biodiversity and climate change. Prior to its
implementation, the diagnostic test was subjected to expert
validation to ensure its accuracy, clarity, alignment with the
intended competencies. Learning objectives were then
formulated based on the competencies, and the content
organized in a coherent manner. Appropriate instructional
strategies, learning activities, and assessment tasks were
made to ensure that the material supported learner’s
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conceptual understanding and engagement. The layout and
structure of the Eco Book was also planned to ensure clarity,
organization, and contextual relevance.

In the Development Phase, the Panag-on Eco Book was
developed by incorporating localized and contextualized
content based on Philippine biodiversity and climate change.
The material included illustrations, inquiry-based activities,
guide questions, and formative assessments to support
meaningful learning. Draft versions of the Eco Book were
produced and reviewed to ensure accuracy, readability, and
alignment with the intended learning objective and learning
competencies.

For the Evaluation Phase, the developed Eco Book was
submitted to learning resource expert evaluators for
validation using the Learning Resource Evaluation Tool.
Evaluators assessed the instructional material in terms of
accuracy, format, presentation, organization, and alignment
with curriculum standards. The ratings, comments, and
suggestions provided by the evaluators were collected and
served as the basis for revising and improving the Panag-on
Eco Book to ensure its quality, relevance, and effectiveness
for instructional use.

F. Data Analysis

The data were analyzed based on the researcher-made
diagnostic test, which served as the basis for determining the
reliability of the instrument and identifying learners’
conceptual gaps. The findings obtained from the item analysis
and reliability testing provided evidence of the test’s
consistency and guided the selection of key topics and
subtopics to be emphasized in the instructional material.
Furthermore, the evaluation results of the Panag-on Eco
Book, as assessed by the evaluators using the Learning
Resource Evaluation Tool, served as the basis for determining
its overall quality. In relation to this, the LRMDS guidelines
for print resources were applied to ensure that the developed
instructional material met the required educational, legal, and
technical standards. The evaluation followed a structure and
criteria-based approach using a standardized rating sheet,
wherein each indicator was rated using a four-point scale: 4
(excellent), 3 (very good), 2 (Fair), and 1 (Poor). The
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instructional material was evaluated across key criteria such
as content and format, with a maximum score of 28 points for
content and 72 points for format. In accordance with the
DepEd standards, the material needed to obtain a minimum
score of 21 out of 28 in content and 54 out of 72 for format to
be considered acceptable. Failure to meet the required
minimum score in any of the criteria indicated the need for
revision. Through this process, the Panag-on Eco Book was
confirmed to be accurate, well-organized, and aligned with
the intended learning competencies.

1. RESULTS

This chapter presents and discusses the results of the
study in relation to the research problems. It includes the
analysis and interpretation of the data gathered from the
diagnostic tests, emphasizing learners’ performance and
identifying areas of difficulty. The findings are discussed in
relation to ADDE instructional design, which consists of the
phases of analysis, design, development, and evaluation.

A. Analysis of Panag-on Eco Book

The implementation of the Strengthened Senior High
School (SSHS) Curriculum by the Department of Education
introduced significant revisions in context, particularly in
science education, where competencies on climate change and
Philippine biodiversity was emphasized. These changes
required learners to engage with more complex,
contextualized, and higher-order concepts, thereby creating a
demand for instructional materials that are aligned with the
updated curriculum guide (Samilo, 2025). Existing resources
were found to be insufficient in addressing these new
competencies, particularly in terms of localization and
application of real-life environmental contexts (Banzuelo and
Quifiones, 2026; Bello et al., 2023). Consequently, the
development of the Panag-on Eco Book was needed to support
effective curriculum implementation and enhance learner’s
conceptual understanding. The analysis phase determined the
learner’s prior knowledge and identified existing learning
gaps in relation to the competencies on climate change and
Philippine biodiversity. This was carried out through the
administration of the researcher-made diagnostic test aligned
with the updated curriculum.

Table 1. Learner’s Prior Knowledge on Climate Change and Philippine Biodiversity

Learning Competency Mean Percentage Score | Interpretation
Describe what is meant by the term climate change 75% Average
Describe how biological systems respond to climate change and contribute to
o e . . i 68% Average
understanding its effects on living organisms in the Philippines
Explain how climate change impacts Philippine ecosystems 62% Low
Overall 68% Average

As reflected in Table 1, learners obtained the highest
mean percentage score in describing what is meant by climate
change (75%), indicating that learners possess a foundational
understanding of the concept. However, lower mean score was
observed in describing how biological systems respond to
climate change (68%), suggesting a moderate understanding
with difficulty explaining processes. The lowest mean
percentage score (62%) was recorded in explaining how
climate change impacts Philippine ecosystems, indicating
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challenges in higher-order thinking skills such as application
and analysis. These findings highlight the presence of learning
gaps, particularly in competencies that require deeper
conceptual understanding and contextual application. With the
implementation of the strengthened SHS curriculum, the need
for curriculum-aligned instructional materials becomes
evident. The limited availability of localized and
contextualized resources further emphasizes this need. Hence,
the development of the instructional material is necessary to
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address these gaps, support learners’ understanding and ensure
effective delivery of the revised curriculum.

Studies on environmental education shows that, although
climate change concepts are integrated into the curriculum,
challenges such as limited instructional resources, insufficient
teacher preparation, and gaps in curriculum implementation
continue to hinder effective learning (Cruz-Ocampo, 2025;
Macasinag, 2021). These challenges result in gaps in students’
knowledge, attitudes, and application of climate change
concepts, thereby highlighting the need for improved and
appropriate instructional support (Bercasio et al., 2021).

Furthermore, the implementation of the strengthened
senior high school curriculum has been challenged by lack of
adequate instructional materials, as teacher are often required
to deliver lessons despite the limited resources, outdated
materials, and insufficient support systems, which negatively
affect instructional quality and student learning (Palorma,
2025). According to Nacionales (2025), the absence of
contextualized instructional material makes it difficult for
learners to fully understand and apply concepts, emphasizing
the need to develop localized and competency-based learning
resources to address these gaps and improve learners’
conceptual understanding.

B. Design of Panag-on Eco Book

Following the results of the diagnostic test that served
as a basis for structuring the content of Panag-on Eco Book
in the analysis phase, in which the result shows specific
learning gaps in areas such as climate change concepts,
biological and physiological responses, and ecosystem
impacts. These findings guided the prioritization of topics and
subtopics identified in the Table of Specifications, ensuring
that the competencies with lower mean scores received
greater emphasis in the development of lessons and learning
materials.

The integration of Taba’s Grassroot Approach further
strengthened this alignment during the design phase by
focusing on content that directly addresses the learning gaps
identified in the analysis phase. This methodology guided the
design of Panag-on Eco Book, aligning it with the established
curriculum while also addressing the specific needs of the
learners. Taba (1962) emphasized that curriculum
development should be based on solid evidence of learners’
challenges before setting goals. This approach ensures
teaching objectives are relevant to the context, helping
students connect abstract scientific concepts to everyday
experiences with the environment.

The integration of Taba’s Grassroot Approach further
strengthened this alignment during the design phase by
focusing on content that directly addresses the learning gaps
identified in the analysis phase. This methodology guided the
design of Panag-on Eco Book, aligning it with the established
curriculum while also addressing the specific needs of the
learners. Taba (1962) emphasized that curriculum
development should be based on solid evidence of learners’
challenges before setting goals. This approach ensures
teaching objectives are relevant to the context, helping
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students connect abstract scientific concepts to everyday
experiences with the environment.

The term Tinutuyo is a Hiligaynon word that refers to
one’s purpose, intention or goal, which conceptually
corresponds to instructional objectives in educational
contexts. In this study, the term was deliberately used as an
alternative to objectives to localize Panag-on Eco Book and
make the learning process more culturally relevant and
meaningful to learners. This section defines the intended
learning outcomes of each lesson in clear, specific, and
measurable terms aligned with the Grade 11 General Science
competencies. Objectives were formulated based on the
results of the diagnostic test and the identified learning gaps,
particularly focusing on competencies where learners
demonstrated lower levels of understanding. By grounding
the objectives on empirical data from the analysis phase, the
Eco Book ensures that the instruction is responsive and
targeted, and relevant to learner’s actual needs.

In this study, the use of Hunahuna-a, a term that refers
to one’s initial understanding that corresponds to the
introductory discussion of each lesson in the Panag-on Eco
Book, was adopted to localize the instructional material and
make the presentation of scientific concepts more relatable
and meaningful to learners. This section establishes the
foundational context of each lesson by bridging prior
knowledge with new information aligned with competencies.
The content was formulated based on the results of the
diagnostic test and the identified learning gaps, particularly
focusing on complex topics where learners demonstrated
lower levels of performance. By grounding the lesson
overview on empirical data from the analysis phase, the Eco
Book ensures that the introductory discussion is responsive,
targeted, and relevant to the learners’ actual conceptual
needs.

The Eco Book also includes a part titled Buluhaton. The
section Buluhaton in this study contains structured learning
activities that promote engagement, inquiry, and application
of concepts. In Hiligaynon Buluhaton is a term for task, duty
or activity, a word that refers to something that needs to be
done. Using it as a term for activities reflects a localized and
culturally responsive approach, making the Eco Book more
contextualized. In the Eco Book, this section is designed
using inquiry-based and collaborative approaches, where
learners participate in group discussions, role-playing, and
problem-solving tasks grounded in real-life and localized
environmental scenarios in the Philippines and Negros
Occidental. These activities are intentionally aligned with
inquiry-based instructions, which encourages learners to
explore, question, and construct knowledge through
experience. Also, the integration of indigenous knowledge
and community-based practices allows learners to connect
scientific ~ concepts  with  long-established  local
understandings of environmental changes, enhancing
relevance and contextual learning. These activities will
bridge theory and real-life situations, helping learners apply
concepts on climate change and biodiversity while
developing critical thinking and participation skills.
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Assessment was termed Pagtakus in the Eco Book, as
the word refers to an act of testing, estimating, or judging
one’s ability or knowledge, which aligns to concept of
evaluation or assessment. This part measures or determines
learners’ level of understanding. The Taya section contains
assessment tools, primarily in the form of a multiple-choice
test, aimed at measuring learner’s conceptual understanding
of each lesson. These assessments are aligned with the stated
objectives and learning competencies. Questions included are
not limited to simple recall but are designed to evaluate
learners’ higher order thinking skills such as application,
analysis, and evaluation. This aligns with Blooms Taxonomy,
where well-constructed multiple-choice questions can
measure deeper understanding and critical thinking rather
than memorization. This approach strengthens the quality of
the assessment and ensures that it effectively measures
learners’ knowledge and ability to apply concepts related to
climate change and biodiversity.

References also labeled as Tinubdan compile all the
sources used in developing the Eco Book to ensure the
accuracy and credibility of the content. Tinubdan is a
Hiligaynon word that means source, origin, or foundation. As
used in Eco Book, Tinubdan compile all the sources used in
developing the Eco Book to ensure the accuracy and
credibility of the content. These are drawn from reliable
scientific and educational materials to support the validity of
the instructional material. The inclusion of reference is
important because it ensures that the information presented is
evidence-based, accurate, and aligned with the accepted
scientific knowledge, thereby strengthening the quality of the
material.

C. Development of Panag-on Eco Book

In the Development Phase, the Panag-on Eco Book was
systematically developed as a localized and contextualized
instructional material in response to the newly implemented
General Science curriculum in Senior High School, which
introduced new competencies on climate change and
Philippine biodiversity. The emergence of these updated
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competencies revealed a gap in the availability of
instructional materials that are aligned, localized, and
responsive to learners’ needs.

In this study, the development of a localized, inquiry-
based Eco Book incorporating interactive activities, real-life
applications, and formative assessments serves as an effective
instructional material to enhance learners’ conceptual
understanding. Such materials promote active participation,
learner autonomy, and connections between scientific
concepts and real-world contexts, thereby supporting deeper
and more sustained learning.

Overall, the Eco Book was developed using inquiry-
based learning strategies, allowing learners to actively engage
in exploring concepts, examining real-life environmental
issues, and constructing knowledge through meaningful
experience. Studies indicate that inquiry-based instructional
materials  significantly improve learners’ conceptual
understanding, particularly in science education, by
promoting deeper engagement with content (Mediana et al.,
2025). Likewise, inquiry-based approaches encourage critical
thinking, problem-solving, and evidence-based reasoning as
learners are guided to investigate, question, and analyze
information.

D. Evaluation of Panag-on Eco Book

The instructional material was assessed by subject
matter experts to guarantee its pedagogical efficacy and
alignment with the new General Science curriculum. As
presented in Table 3, it revealed the evaluation result for the
Panag-on Eco Book in terms of content. As shown in the
table, the material’s developmental suitability, alignment
with subject objectives, and promotion of higher-order
thinking skills, alongside its adherence to social standards,
integration of desirable values, and potential to engage the
target readers were given a mean rating of 4, which is
interpreted as “Excellent”, while the provision of adequate
safety and health warnings received a mean of 3.33, which is
also described as “Excellent”.

Table 2. Evaluation Result of the Panag-on Ecobook as to Content

Factor 1: Content Mean Description
1. Content is suitable for the learner's level of development. 4 Excellent
2. Material contributes to the achievement of specific objectives of the 4 Excellent
subject area and grade/year level for which it is intended.
3. Material provides for the development of higher cognitive skills such as
e o . . LB . 4 Excellent
critical thinking, creativity, learning by doing, inquiry, problem solving, etc.
4. Material is free of ideological, cultural, religious, racial, and gender
. . 4 Excellent
biases and prejudices.
5.Material enhances the development of desirable values and traits such as: 4 Excellent
(Put a check (\/) mark only to the applicable values and traits)
6. Material has the potential to arouse interest of target reader. 4 Excellent
7. Adequate warning/cautionary notes are provided in topics and activities 333 Excellent
where safety and health are of concern.
Total 27.3 Passed

These results indicate that the material has met the
standards and descriptors set for content evaluation. Based on
the Department of Education’s LRMDS criteria, a print
instructional material is considered acceptable when it
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satisfies the required ratings, implying that the content is
appropriate, sufficient, and aligned with the learning
competencies of the intended learners.
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Criterion 2 obtained a mean rating of 4, indicating that
the evaluators strongly agreed that the Eco Book effectively
supports the attainment of learning objectives and aligns with
the intended competencies for the subject and grade level.
This suggests that the material contributes to reinforcing and
deepening understanding of key concepts. Since the
instructional material plays a crucial role in achieving
educational goals, careful alignment with objectives is
essential (Dumale and Gurat, 2023). According to Lacanilao
and Manalastas (2023), well-developed instructional
materials significantly enhance mastery of competencies
when it is directly anchored on curriculum standards.

For criterion 3 that obtained a mean score of 4, implies
that the material effectively promotes higher-order thinking
skills such as analysis, critical thinking, and problem-solving.
This indicates that the Eco Book goes beyond basic
knowledge acquisition and encourages deeper cognitive
engagement. Research highlights that instructional materials
designed with activities targeting higher-order thinking can
significantly improve learners’ analytical and problem-
solving abilities (Sulatra, 2022; Andriani et al., 2024).

Criterion 4 has a mean score of 4, reflecting that the
material is free from bias and presents content in a fair and
inclusive manner. This ensures that the learners are exposed
to balanced and culturally appropriate information, which is
essential in maintaining the integrity of instructional
resources (Safitri et al., 2025; Sumardi et al., 2025).

Criterion 5 obtained a mean of 4, this indicates that the
Eco Book supports the development of positive values and
desirable traits among learners. Instructional materials that
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integrate value formation contribute not only to cognitive
development but also to learners’ holistic growth. Supporting
literature affirms that well-designed learning materials can
influence both academic and character development
(Camuyong, 2023).

Criterion 6 obtained a mean rating of 4, suggesting that
the material is engaging and relevant to learners’ experiences.
This indicates that the Eco Book is capable of capturing
students’ interest and sustaining their attention throughout the
learning process. Effective instructional materials are those
that connect with learner’s context and promote active
participation, thereby improving learning outcomes abilities
(Oknaryana et al., 2025).

Criterion 7 obtained a mean rating of 3.33, which is still
interpreted as “Excellent”, indicating that the Panag-on Eco
Book includes necessary safety and cautionary notes in
relevant topics and activities. This suggests that the materials
demonstrate awareness of potential risks associated with
learning tasks, particularly lower mean compared to other
criteria implies that there is still room for improvement in
strengthening and making these precautionary statements
more explicit and comprehensive.

With an overall mean score of 27.3 out of 28, these
results indicate that the Panag-on Eco Book is a well-
developed instructional material that is both learner-centered
and pedagogically appropriate. Its alignment with the
curriculum ensures that the targeted learning competencies
are effectively addressed, while the integration of inquiry-
based and contextualized activities facilitates deeper
conceptual understanding and active learner engagement.

Table 3. Evaluation result of the Panag-on Ecobook as to Format

Factor 2: Format Mean Description
1. Print Excellent
1.1 Size of letters is appropriate to the intended user. 4 Excellent
1.2 Spaces between letters and words facilitate reading. 4 Excellent
1.3 Font is easy to read. 4 Excellent
1.4 Printing is of good quality (i.e., no broken letters, even density, correct alignment, properly
. ) 4 Excellent
placed screen registration).
2. Illustration

2.1 Simple and easily recognizable. 4 Excellent
2.2 Clarify and supplement the text. 4 Excellent
2.3 Properly labelled or captioned (if applicable). 4 Excellent
2.4 Realistic / appropriate colors. 4 Excellent
2.5 Attractive and appealing. 4 Excellent
2.6 Culturally relevant. 4 Excellent

3. Design and Layout 4
3.1 Attractive and pleasing to look at. 4 Excellent
3.2 Simple (i.e., does not distract the attention of the reader). 4 Excellent
3.3 Adequate illustration in relation to text. 4 Excellent
3.4 Harmonious blending of elements (e.g., illustrations and text). 4 Excellent

4. Paper and Binding 4
4.1 Paper used contributes to easy reading. 4 Excellent
4.2 Durable binding to withstand frequent use. 3.33 Excellent

5. Size and Weight Resources 4
5.1 Easy to handle. 3.67 Excellent
5.2 Relatively light. 4 Excellent
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| Total

| 71 | Passed |

Table 3 presents the evaluation result of the Panag-on
Eco Book in terms of format, with an overall mean score of
71, interpreted as “Passed”. This indicates that the material
meets the required standards for quality instructional
resources.

In terms of Print, all indicators obtained a mean of 4,
showing that the font size, spacing, readability, and print
quality are appropriate and facilitate ease of reading. A study
by Day et al. (2024) emphasizes that readability features such
as font and spacing significantly influence comprehension
and learner engagement.

For the Illustration, the material consistently earned a
mean score of 4. This indicates that the visuals are simple,
recognizable and culturally relevant, effectively serving to
clarify and supplement the text. According to Alali and Al-
Barakat (2025), well designed educational illustrations act as
“indispensable cognitive tools” that provide comprehensible
input, making abstract scientific concepts more concrete. The
mean score of 4 affirms that the Eco Book successfully uses
imagery to bridge the gap between complex information and
student understanding.

The category of Design and Layout similarly achieved a
mean score of 4, that signifies a blending of elements that are
attractive without being distractive. This shows that the
material adheres to the principle of Mayer’s Multimedia
Learning Theory, which suggests that students learn more
effectively when related words and pictures are physically
integrated. As noted by Nacionales (2025), such well-
organized instructional materials are essential for improving
conceptual understanding and fostering deeper engagement
with scientific topics.

Regarding Paper and Binding, the Eco Book has a mean
score of 4 for paper quality and 3.33 for the durability of
binding. While the paper contributes to ease of reading, the

lower score for binding suggests that its physical resilience
for frequent use may require reinforcement. A study by
Palorma (2025), highlights that the effectiveness of
instructional materials is often compromised by a lack of
durable resources in high-use environments, noting that
physical resilience is just as important as content accuracy for
a quality learning experience.

Finally, the Size and Weight Resources category
obtained a mean score of 4 for being relatively light and 3.67
for being easy to handle. These findings indicate that the Eco
Book is ergonomically designed for its target demographic,
facilitating portable and independent study. According to
Cruz-Ocampo (2025), the physical accessibility and user-
friendliness of localized materials are key factors in
successful curriculum implementation, as learners are more
likely to engage frequently with resources that are easy to
handle.

With an overall score of 71 out of 72 points, Table 4
indicates that the material meets the Department of Education
standards for quality instructional resources. All indicators
under print, illustration, and design and layout received a
mean of 4, reflecting excellent readability, visually
supportive illustrations, and well-organized layout that
enhance comprehension. Slightly lower ratings were noted in
binding, durability with a mean score of 3.33 and ease of
handling with a mean score of 3.67, suggesting a minor area
for physical improvement. The overall mean score implies
that the Eco Book is highly usable, learner-friendly, and
visually effective, which supports cognitive processing and
engagement. Studies affirm that well-designed instructional
materials significantly improve learners understanding and
motivation (Moreno and Mayer, 2021). Additionally, a study
by Sari et al. (2022), shows that readability, visual
integration, and ergonomic design contribute to deeper
learning and sustained engagement in science education.

Table 4. Evaluation result of the Panag-on Ecobook as to Presentation and Organization

Factor 3: Presentation and Organization Mean Description
1. Presentation is engaging, interesting, and understandable. 4 Excellent
2. There is logical and smooth flow of ideas. 4 Excellent
3. Vocabulary level is adapted to target reader’s likely experience and level 4
. Excellent
of understanding.
4. Length of sentences is suited to the comprehension level of the target 4
Excellent
reader.
5. Sentences and paragraph structures are varied and interesting to the target 4 Excellent
reader.
Total 20 Passed

Table 4 presents the evaluation of the Panag-on Eco
Book in terms of presentation and organization, obtaining an
overall mean score of 20, indicating that the material meets
the required standards for instructional quality and clarity.

As seen in Table 5, all criteria received a mean rating of
4. First, the engaging and understandable presentation

NISRT26MAY619

suggests that the Eco Book effectively captures learners’
attention, which is essential in promoting motivation and
comprehension. A study by Portana (2021), shows that well-
presented instructional materials enhance engagement and
facilitate meaningful learning. Additionally, the logical and
smooth flow of ideas indicates coherence in content delivery,
enabling learners to connect concepts progressively.
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Organized materials are proven to support better cognitive
processing retention. Third, appropriate vocabulary level
obtained a mean score of 4, this ensures that the content is
suited to learners’ comprehension, making complex scientific
ideas more accessible. Fourth, the sentence length and
suitability criteria obtained a mean of 4, which shows that the
material supports readability, preventing cognitive overload.
Lastly, for the varied and interesting sentence structure
criteria which have a mean score of 4, it shows that the
material enhances learner engagement and sustain attention
throughout.

https://doi.org/10.38124/ijisrt/26may619

A study by Abad and Hattie (2025), highlights that well-
designed instructional materials play a critical role in
enhancing instructional design and improving learning
outcomes by ensuring clarity, organization, and learner
engagement. In the context of Panag-on Eco Book, the
evaluation results in presentation and format which has an
overall mean score of 20, reflect that the material effectively
integrates these principles, making content more accessible
and meaningful to learners. The development of the Eco
Book demonstrates alignment with the current educational
research, emphasizing the importance of well-organized,
learner-centered materials in achieving science education.

Table 5. Evaluation result of the Panag-on Ecobook as to Accuracy and Up-to-datedness of Information

Factor 4: Accuracy and Up-to-datedness of Information Mean Description

1. Conceptual errors. 4 Excellent

2. Factual errors. 4 Excellent

3. Grammatical errors. 4 Excellent

4. Computational errors. 4 Excellent

5. Obsolete information. 4 Excellent

6. Typographical and other minor errors (e.g., inappropriate or unclear 4 E

. . - . xcellent

illustrations, missing labels, wrong captions, etc.).
Total 24 Passed

Table 5 presents the evaluation of the Panag-on Eco
Book in terms of accuracy and up-to-datedness of
information, obtaining an overall mean score of 24,
interpreted as “Passed”, indicating that all criteria were rated
4. This signifies that the material is free from conceptual,
factual, grammatical, and computational errors, and contains
updated and reliable information, reflecting a very high level
of quality and credibility. Each criterion received a mean
score of 4 implies that the Eco Book maintains precision and
correctness in all aspects. The overall mean score of 24
indicates a strong consistency and reliability of the material
being assessed, suggesting that it fully meets established
standards. Moreover, the absence of obsolete and

typographical errors further strengthens its usability and
trustworthiness as an instructional material.

The evaluation results shows that the Panag-on Eco
Book displays accuracy, is well-organized, and aligned with
instructional standards, which supports effective learning and
comprehension (Smith, 2020). The presentation and structure
of the material enhance clarity and engagement, as well-
organized instructional resources are essential in improving
knowledge acquisition and retention (Johnson and Lee,
2021). Moreover, embedding clear and properly structured
content warrants that learners can easily process and
understand complex concepts, highlighting the importance of
organized instructional design (Brown et al., 2022).

Table 6. Summary of the Experts” Evaluation Result

Factors Total Mean Description
1. Content 27.3 Passed
2. Format 71 Passed
3. Presentation and Organization 20 Passed
4. Accuracy and up-to-datedness of Information 24 Passed
Remarks Recommended for Approval

Table 6 summarizes the overall evaluation of the experts
on the Panag-on Eco Book. The table shows that content
obtained a mean score of 27.3, format with 71 points,
presentation and organization with 20 out of 20 points, and
accuracy and up-to-datedness with 24 points. These shows
that the Panag-on Eco Book satisfies the key quality standards
for instructional materials, particularly in terms of relevance,
structure, and correctness.

The content mean score of 27.3 reflects alignment with
curriculum needs and learning competencies, which is
essential in ensuring that the instructional materials address

identifies learning gaps, as curriculum-based resources
significantly improve student achievement and learning
relevance (Garcia and Bautista, 200). The format mean score
of 71 out of 72 points signifies that the Eco Book meets the
print resource standards such as readability, layout, and visual
clarity, which are crucial for learner engagement and
comprehension (Santos et al., 2021). According to LRMDS
print resource evaluation guidelines, materials must
demonstrate educational soundness, appropriate design, and
usability to be considered high quality. Furthermore, the
presentation and organization score of 20 points indicates
logical sequencing and coherence of ideas, supporting
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effective knowledge delivery, while the accuracy score of 24
points confirms that the material is free form conceptual and
factual errors, ensuring credibility and CVR of information
(Torres et al., 2024).

Passing all criteria is important because the LRMDS
framework requires instructional material to meet standards
in intellectual property, educational soundness, and technical
quality before it can be recommended for use or distribution.
These findings support that the Panag-on Eco Book was
reviewed and validated appropriately, which is essential in
producing effective educational resources.

Iv. DISCUSSION

In light of the newly implemented Strengthened Senior
High School General Science curriculum, a need for
instructional materials that are aligned with the updated
competencies and responsive to students’ learning arise. To
address this, the development of localized and contextualized
learning material is essential. The initial phase identified
learning gaps through a diagnostic assessment. The scores
revealed that while students possessed a foundational
awareness of climate change, they significantly struggled
with its specific impacts on Philippine biodiversity. These
identified deficiencies provided the empirical baseline for the
selection of topics and objectives featured in the developed
material.

The study adopted the ADDE model, as the framework
for creating the instructional material. This systematic
approach provided a structured pathway to ensure the
instructional material was pedagogically sound and well-
aligned with the newly implemented competencies. By
following this model, the researcher was able to transition
from identifying learner needs to designing a localized
framework that integrated local contexts. This framework
ensured that every component of the material, from objectives
to activities, was grounded in established instructional design
principles.

The development phase transformed the design
framework into the Panag-on Eco Book, featuring localized
sections title Tinutuyo, Hunahuna-a, Buluhaton, Pagtakus,
and Tinubdan. By integrating local environmental contexts
specific to Negros Occidental, abstract scientific theories
more relatable and meaningful for the learners. The material
was structured to follow simple to complex progression,
incorporating inquiry-based tasks that encouraged learners to
connect science to real-world situations. This process resulted
in a cohesive and culturally relevant learning tool that
addressed the identified gaps in climate change and
biodiversity education.

Expert Evaluation using the DepEd Learning Resource
Evaluation Tool confirmed the quality of the Panag-on Eco
Book. The material achieved “Passed” status across all four
evaluation factors including content, format, presentation and
organization, and accuracy and up-to-datedness of
information. These scores indicate that the instructional
material met the rigorous standards for print resources, with
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evaluators specifically highlighting its effectiveness in
fostering higher-order thinking skills. Ultimately, Panag-on
Eco Book received the final remark of “Recommended for
Approval”, deeming it a superior and acceptable tool for
classroom implementation.

The study addressed identified learning gaps in climate
change and biodiversity through the development of Panag-
on Eco Book. Integration of local environmental contexts and
indigenous knowledge changes the material’s abstract
scientific concept into a contextualized lesson that bridge
theoretical knowledge to real-world applications.

V. CONCLUSION

In line with the implementation of the Strengthened
Senior High School Curriculum there was a need for a
localized and contextualized instructional material that will
support science education among learners. Needs analysis
through a 50-item multiple-choice researcher-made
diagnostic test was administered to 50 Grade 11 learners
revealed that while learners have a foundational
understanding of climate change, they struggle significantly
with higher-order competencies, specifically in explaining
how climate change impacts Philippine biodiversity. The data
collected provided the baseline evidence needed to support
and guide the structured content of the Panag-on Eci Book.

To systematically address these gaps, the study utilized
the ADDE model. This model is divided into four stages:
analysis, design, development, and evaluation. This guided
the instructional material that transformed the identified
learning needs to instructional objective. This framework also
ensured the material evolved through continuous evidence-
based feedback. Supporting this, the integration of Taba’s
Grassroot Approach ensured that the curriculum development
was inductive, rooted in the actual classroom realities and
specific conceptual difficulties of the Grade 11 learners.

The study resulted in the development of the Panag-on
Eco Book, a curriculum-aligned and context-specific
instructional resource. The material enhances conceptual
understanding by translating abstract ecological concepts into
relatable experiences through localized sections. By
grounding content in the Negros Occidental ecosystem, the
Eco Book bridges the gap between scientific theory and the
learners’ local environment.

Finally, the Evaluation phase validated the quality and
instructional efficacy of the material. The “Excellent” ratings
across content, format, and organization indicate that the Eco
Book met the Department of Education’s LRMDS standards.
Consequently, the Panag-on Eco Book stands as an
academically thorough and validated material capable of
enhancing the conceptual understanding and environmental
literacy of learners in the context of climate change and
biodiversity.
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