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Abstract: Plant extracts are valuable natural resources with diverse applications in pharmaceutical and
tfood industries that can enhance science educa-tion by connecting theoretical knowledge to real-world
applications, fostering critical thinking, and promoting environmental awareness. The study aimed to
design and evaluate contextualized instructional materials for Grade 7 Science, focusing on integrating
Blue Porterweed (Stachytarpheta jamaicensis), a locally abundant medicinal plant, into the curriculum to
address the limitations of traditional rote learning methods. The research utilized the ADDIE model,
which guided the process through its phases: Analysis, Design, Development, Implementa-tion, and
Evaluation. Expert evaluators, science teachers, and Grade 7 students participated in the study to
ensure the materials' effectiveness and relevance. Data was collected using the standard Learning
Resource Management and Development System (LRMDS) Evaluation Rating Sheet and researcher-
developed questionnaires, validated using Lawshe's Content Validity Ratio to ensure validity, and
employed the In-ter-class Correlation Coefficient (ICC) to assess reliability. The findings revealed that
the developed instructional materials—which included a module, lesson plan, learner activity sheets, and
a teacher's guide—met high-quality standards. Additionally, these materials significantly enhanced
student engagement and motivation. The study concluded that contextualized instruction positively
impacts science education out-comes. The study recommends the broader adoption of such instructional
materials in educational settings and suggests further research to explore their long-term effects and
potential applications in other subject areas.

HKeywords: Contextualized Instructional Materials, Junior High School students, Philippines, Science Education,

Stachytarpheta jamaicensis.

1. Introduction

Science education equips learners with the knowledge and skills to comprehend the natural world
and make informed decisions [1,27]. However, traditional science teaching methods often rely on rote
memorization, hindering student engagement and understanding [ 3-77. To address this, contextualized
instruction has emerged as a promising approach [8-117 to enhance student motivation, achievement,
and scientific thinking [8,127].
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Contextualized instruction integrates science with students' lives [8,97; likewise, it enhances
learning by making it relevant and engaging [137]. By connecting science to real-world applications,
such as plant medicine [147], students can develop critical thinking and problem-solving skills [157].

The Department of Education (DepEd) in the Philippines emphasizes contextualization in Science
Education through DepEd Order No. 34, s. 2017, encouraging the development of culturally relevant
and locally aligned instructional materials [167). One underutilized plant resource with the potential for
contextualized Science instruction is Blue Porterweed (Stachytarpheta jamaicensis).

Blue Porterweed, locally known as "sentimiento," is a widely distributed Philippine plant species
whose distribution extends across tropical and subtropical parts of Asia with documented medicinal
properties [17,187. The plant is easy to cultivate and its widespread availability make it a promising
resource for developing contextualized Science instructional materials [197. While Blue Porterweed is
acknowledged for its potential in educational learning, research and development work should be
undertaken for the development and introduction of new products into the community [ 187, but limited
use of natural products in teaching and learning is limited in the Philippine science education [207]. A
primary reason for this underutilization is the scarcity of instructional materials centered on this plant.
To fully harness Porterweed as both a tangible material for scientific inquiry and a thematic focus for
learning, developing and implementing contextualized teaching resources are essential. This approach
aligns with established principles of effective learning [21,227].

This study aimed to develop and evaluate the effectiveness of contextualized instructional materials
featuring Blue Porterweed ethanolic extract for Science7 students in the Philippines. The study
investigated the impact of these materials on students' understanding of scientific concepts, their ability
to apply scientific knowledge to real-world contexts, and their overall engagement in science learning.
The contextualized learning materials aimed to bridge the gap between science education and real-
world applications by incorporating local plants into the Grade 7 Science curriculum; enhance students'
understanding of scientific concepts, including quantitative concentrations and ecological features. It
could benefit students, teachers, curriculum developers, science educators, local communities,
researchers, and future researchers. Students will develop practical skills in preparing solutions and
measuring concentrations, while teachers may have a ready-to-use tool for engaging teaching
concentration competency. Curriculum developers may use the findings to create more eftective and
locally relevant curricula, while science educators may use the findings to inform professional
development programs and workshops. The study may also contribute to the broader knowledge base
on contextualized instruction and inform future research on related topics.

1.1. Statement of the Problem
The study aimed to develop and evaluate the contextualized instructional materials featuring Blue

Porterweed (Stachytarpheta jamaicensis) in Science 7 curriculum in the Philipppines.

Specifically, this study aimed to answer the following questions:

1. What are the least mastered competencies in Science 7 in quarter one (1) of the school year 2023 —
2024?

2. What model could be used to design the contextualized instructional materials featuring Blue
Porterweed (Stachytarpheta jamaicensis) based on the least mastered competencies in the Science 7
lesson?

3. What instructional materials could be developed to effectively incorporate the use of Blue
Porterweed (Stachytarpheta jamaicensis) based on the least mastered competencies in the Science 7
lesson, and how do experts validate these materials in terms of format, content, presentation,
organization, accuracy, and up-to-datedness of information?

4. How would the developed contextualized instructional materials be implemented in the Science 7
curriculum?
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5. What are the teachers” and students’ evaluations of the contextualized learning materials in terms of
content, structure and coherence, learning activities, usefulness, general appearance and
organization, and contextualization?

1.2. Theoretical Framework

This study was grounded in several theoretical and conceptual frameworks. Primarily, this study
was informed by the principles of constructivism by Jean Piaget. Constructivism posits that learners
actively construct knowledge through interactions with their environment [23,247]. Contextualized
instructional materials align with this by providing meaningtul and relevant learning experiences [257].
Integrating Blue Porterweed into the Science 7 curriculum offers hands-on experiences to facilitate
student engagement and understanding. By anchoring the study in constructivism, it ensures that the
developed instructional materials promote active learning and knowledge construction.

Likely, this study pulled upon the principles of Inquiry-based learning by John Dewey. Inquiry-
based learning emphasizes curiosity, exploration, and investigation [267]. Featuring Blue Porterweed
encourages students to ask questions, conduct experiments, and make observations about the plant.
Adopting inquiry-based learning fosters critical thinking, problem-solving, and a deeper understanding
of scientific inquiry.

Furthermore, this study was underpinned by the framework of ecological literacy as conceptualized
by David Orr [277]. Orr posits that ecological literacy emphasizes the intricate relationship between
humans and the natural world [28,297]. By integrating the study of Blue Porterweed, students were
afforded opportunities to delve into the complexities of biodiversity, ecosystem dynamics, and
conservation practices. Grounded in ecological literacy, this research aimed to cultivate environmental
consciousness and foster a sense of responsibility towards the planet.

The frameworks of constructivism, inquiry-based learning, ecological literacy, and curriculum
development theories were effectively integrated into the MATATAG Science Curriculum.
Constructivism served as the foundational framework, emphasizing active knowledge construction
through hands-on experiences with Blue Porterweed. Inquiry-based learning complemented this by
fostering curiosity and investigation, aligned with the plant's potential for experimentation. Ecological
literacy provided a broader perspective, promoting environmental awareness and understanding of
interconnectedness. The ADDIE model acted as a procedural guide, ensuring systematic development
and evaluation of instructional materials. By combining these theories, the curriculum aimed to create
engaging, effective, and ecologically conscious learning experiences for seventh-grade students.

The research was informed by the principles of curriculum development and instructional design.
The instructional materials featuring Blue Porterweed are designed following the ADDIE model
(Analysis, Design, Development, Implementation, and Evaluation) to ensure systematic planning,
development, and evaluation of the curriculum [30,317. By following this model, the research aims to
create effective contextualized instructional materials that are aligned with learning competencies,
engage students in meaningful learning experiences, and promote scientific understanding and
ecological literacy.

1.8. Conceptual Framework

As shown in Figure 1, through Analyze, Design, Develop, Implement, and Evaluate phases of the
ADDIE model [32-347], the diagram draws a systematic process for developing contextualized
instructional materials featuring the Blue Porterweed (Stachytarpheta jamaicensis) within the scope of
science, for seventh-grade students. Starting with an input phase that involves analysis to understand
the educational needs and curriculum requirements. The process then continues through various phases:
design, development, implementation, and evaluation, wherein each step is carefully crafted to ensure
the instructional materials are pedagogically sound and aligned with educational objectives. The output
is a set of contextualized instructional materials in which Blue Porterweed will be integrated into the
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science curriculum, enhancing student learning experiences and fostering a deeper understanding of
science concepts through real-world context.
The conceptual framework of this study was made clear by the following schematic diagram.

Assessment of the Designing the Development of Implementation of Evaluation of

need for contextu- contextualized contextualized the instructional contextualized

alized learning instructional ma- instructional ma- materials during instructional ma-

materials terials terials learning camp terials’ quality

Figure 1.
Schematic diagram showing the ADDIE model in the context of the study.

2. Methodology
2.1. Research Design

This study employed a developmental research design in tandem with the ADDIE instructional
design model. Developmental research is suitable for crafting, refining, and evaluating instructional
materials [357. The ADDIE model, comprising analysis, design, development, implementation, and
evaluation phases, provided a structured approach to creating contextualized materials. This research
design allowed for iterative improvement of the materials based on formative and summative assessment
data. The developmental research design was chosen to ensure the alignment of instructional materials
with learners' needs and the real-world context. By integrating the ADDIE model, the study
systematically addressed each phase of material development, from needs assessment to evaluation,
enhancing the validity and reliability of the research findings [36,377].

2.2. Participants of the Study

The study involved a total of 101 participants across various phases and roles. As the DepEd,
Philippines stipulated that each resource should be evaluated independently by at least 2 evaluators, the
study employed four expert evaluators, selected according to the Learning Resource Management
Development System (LRMDS) guidelines. It provided critical assessments of the instructional
materials. This group comprised a science teacher, a master teacher in science, and a school head [887.

Additionally, one Grade 7 Science teacher and thirty-four Grade 7 students from the public
secondary school participated in both the study's pilot testing and implementation phases and evaluated
the materials from a pedagogical standpoint. Their involvement was crucial for evaluating the practical
application and effectiveness of the materials in a real classroom setting.

Furthermore, ten Science teachers from public secondary schools evaluated the materials from a
pedagogical standpoint (including a pilot tester). Thirty students and fifteen teachers were engaged in
reliability testing to ensure the reliability of the evaluation instruments. Finally, eight teachers served
as validators to confirm that the materials met educational standards and effectively supported the
intended learning outcomes.

The total number of participants was 101, consisting of 4 expert evaluators, 34 students, 10 Science
teachers, 30 students, and 15 teachers for reliability testing, and 8 validators of the researcher-made
questionnaire.

2.8. Research Instruments
This study employed two primary instruments to assess the quality and efficacy of the developed
contextualized instructional materials: 1.) Evaluation Rating Sheet for PRINT Resources of LRMDS;
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2.) Teacher’s Evaluation of Contextualized Learning Materials in Science 7; and Student’s Evaluation of
Contextualized Learning Materials in Science 7.

The first instrument was the Evaluation Rating Sheet for PRINT Resources of LRMDS, a
standardized rubric provided by the Department of Education (DepEd, 2009). This rubric served as a
comprehensive guide for evaluating the suitability of print materials for use in public schools, focusing
on four (4) aspects such as format, content, presentation and organization, and accuracy and up-to-date
information. The resource must score at least 21 points out of a maximum of 28 points to pass this
criterion for content. Additionally, he must obtain a score of at least 54 points out of a maximum of 72
points to pass this criterion for format. He must also obtain at least 15 points out of a maximum of 20
points to pass this criterion for the Presentation and Organization. The resource must also obtain a
score of 24 out of 24 points to pass this criterion for Accuracy and Up-to-date Information. It has a
descriptive rating and a score based on four criteria: 4 being Very Satisfactory (VS); 8 - Satisfactory (S);
2 - Poor; and 1 — Not Satisfactory. For a rating below 4, comments/justifications are given on each
evaluation criterion. If an evaluation criterion is Not Applicable (NA), the material is rated 3 on said
criterion.

The Teacher's Evaluation and the Student's Evaluation of Contextual Learning materials for science
7 were the two researcher-made instruments employed in this study. Both instruments underwent
rigorous teacher and student validation using Lawshe's Content Validity Ratio (CVR) to ensure they
accurately measure their intended constructs [397]. The CVR analysis identified essential items for
assessing material quality and capturing student perceptions.

Likewise, the inter-rater reliability was assessed through the Inter-class Correlation Coefficient
(ICC), demonstrating substantial agreement among raters for both instruments 407, confirming their
reliability. These instruments were developed to evaluate teachers' and students’ perceptions of the
materials' content, structure, coherence, learning activities, usefulness, appearance, organization, and
contextualization. Both researcher-made instruments have a descriptive rating and a score based on four
criteria: Outstanding (O), which means developed learning material conforms with the parameter; Very
Satisfactory (VS), which entails that developed learning material substantially conforms with the
parameter; Satisfactory (S) that entails the developed learning material barely conforms with the
parameter; and Unsatisfactory (U) means that the developed learning material does not conform with
the parameter.

The following scale was utilized to interpret the teacher's and students' evaluation of the
contextualized learning materials:

Mean score range Interpretation Descriptive Interpretation

351 — 4.00 Outstanding Developed learning material conforms with the
parameter.

251 — .50 Very Satisfactory Developed learning material substantially conforms
with the parameter.

151 — 2.50 Satisfactory Developed learning material barely conforms with the
parameter.

1.0 — 1.50 Unsatisfactory Developed learning material does not conform with

the parameter.

The reliability of the Teacher’s Evaluation of Contextualized Learning Materials in Science 7 was
rigorously assessed to ensure its effectiveness as a tool for evaluating contextualized instructional
materials. The instrument, created specifically for this study, underwent validation using Lawshe's
Content Validity Ratio (CVR) to confirm that it accurately measured the constructs it was designed to
assess. This process occurred during the initial phase of the study, involving a panel of 8 experts who
reviewed the instrument's items to determine their relevance and necessity. The CVR analysis resulted
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in a Content Validity Index (CVI) of'0.983, which exceeded the critical value of 0.75, thereby validating
the instrument’s content [397.

The instrument’s consistency was evaluated using inter-rater reliability, measured through the
average Inter-class Correlation Coefficient (ICC). This assessment, conducted during the data collection
phase, yielded an ICC of .750, indicating substantial agreement among raters and confirming the
instrument's reliability [407. The Teacher’s Evaluation instrument was structured into several key
sections: content, structure and coherence, learning activities, usefulness, appearance, organization, and
contextualization, with each section containing a specified number of items to ensure a comprehensive
evaluation. This meticulous approach ensured that the instrument provided reliable and consistent
teedback on the effectiveness of the contextualized instructional materials.

The reliability of the Student’s Evaluation of Contextualized Learning Materials in Science 7 was
meticulously evaluated to ensure it provided accurate and consistent feedback. This researcher-made
instrument, used to gather student perspectives on the instructional materials, underwent rigorous
validation using Lawshe's Content Validity Ratio (CVR) to confirm its effectiveness in capturing
relevant student feedback. The validation process occurred during the initial phases of the study and
involved a panel of 8 experts who assessed the instrument's items for their relevance and necessity. The
CVR analysis resulted in a Content Validity Index (CVI) of 0.975, surpassing the critical value of 0.75,
thus validating the instrument's content.

The average Inter-class Correlation Coefficient (ICC) was employed to assess reliability, reflecting
the consistency of the instrument's ratings across different raters. This assessment was conducted
during the data collection phase and resulted in an ICC of .76 5, indicating substantial agreement among
raters and confirming the instrument’s reliability. The Student’s Evaluation instrument was organized
into several key sections: content, structure and coherence, learning activities, usefulness, appearance,
organization, and contextualization. Each section included specific items designed to capture detailed
student feedback, ensuring that the instrument effectively reflected students’ experiences and
preferences regarding the instructional materials.

2.4. Data Collection Procedures

The data collection procedures for the study on developing and evaluating contextualized
instructional materials featuring Blue Porterweed (Stachytarpheta jamaicensis) for Grade 7 Science
were conducted systematically according to the phases of the ADDIE model. The steps taken in each
phase were as follows:

2.4.1. Phase 1: Analysis

The participants in this phase were Grade 7 junior high school students from an Annex School.
Their age, educational background, learning styles, and needs in science were considered to ensure that
the materials would be relevant and effective.

A thorough needs assessment was performed by analyzing the list of least-learned competencies for
Grade 7 Science students prepared by the Science 7 teacher. This assessment aimed to determine the
knowledge, skills, and attitudes students needed to acquire, highlighting performance gaps or areas
requiring improvement. The list of least-learned competencies shows that out of five (5) competencies,
learning competency number 5, which “Express concentrations of solutions quantitatively by preparing
different concentrations of mixtures according to uses and availability of materials” was the least known
competency among participants. This competency poses the most significant challenge, with most
students struggling to apply the concepts of concentration and proportions to prepare solutions with
specific concentrations. They also face difficulties in relating these concepts to real-world applications.

The learners’ environment, culture, and real-world experiences were examined to select content
that would be relevant and authentic. This analysis helped in understanding how to effectively integrate
the Blue Porterweed into the instructional materials as it is readily available in the locale of this study.
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Clear and measurable learning objectives were defined based on the needs assessment. The list of
least-learned competency number 5, which “Express concentrations of solutions quantitatively by
preparing different concentrations of mixtures according to uses and availability of materials” (417, was
what learners should be able to achieve after engaging with the contextualized instructional materials.

2.4.2. Phase 2: Design

Instructional strategies were designed to align with the learning objectives and the learners'
characteristics. The strategy incorporated real-world scenarios related to Blue Porterweed and
problem-solving tasks to make the learning experience more engaging and applicable.

Contextualized instructional materials were created to be relevant and engaging, reflecting the
cultural and linguistic backgrounds of the learners. These materials included a module, lesson plans,
student activity sheets, and a teacher's activity guide.

Formative and summative assessments were designed to measure learner progress and achievement.
The assessments included authentic tasks that simulated real-world challenges related to the study of
Blue Porterweed.

A storyboard outlining the sequence of instructional activities and materials was created. This plan
visualized how the materials would be presented and how students would interact with them.

2.4.8. Phase 3: Development

The contextualized instructional materials were developed, including a module, lesson plans,
student activity sheets, and a teacher's activity guide. Efforts were made to ensure these materials were
visually appealing, easy to understand, and accessible to all learners.

Real-world examples, case studies, and simulations related to Blue Porterweed were integrated into
the materials. Authentic language and visuals resonated with the learners' experiences and made the
content more relatable.

Science teachers, master teachers, and school heads evaluated the materials using the Evaluation
Rating Sheet from LRMDS.

A small-scale pilot test was conducted with a selected group of Grade 7 students to identify issues
and gather feedback on the materials' effectiveness and relevance. This feedback was used to make
necessary refinements to the materials.

2.4.4. Phase 4: Implementation

The developed instructional materials were used to teach the target learners. Necessary support and
guidance were provided throughout the learning process to ensure eftective use of the materials. This
phase was conducted during the National Learning Camp with permission from the school head and
District Supervisor. The camp served as a practical testing ground for the instructional materials,
simulating various educational and logistical conditions that might be encountered in regular school
settings. This real-world testing provided valuable insights into the materials' performance and
effectiveness across different scenarios.

A supportive learning environment was created to encourage active participation and collaboration.
Various teaching strategies were employed to cater to learning styles and enhance engagement with the
materials.

2.4.5. Phase 5: Evaluation
A comprehensive assessment of the contextualized instructional materials' quality and impact using
the following methods was employed:

2.5. Teacher’s Evaluation
Ten (10) Science teachers evaluated the contextualized instructional materials using the researcher-
made evaluation instrument. The material was assessed using different parameters, including content,
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structure and coherence, learning activities, usefulness, general appearance and organization, and
contextualization. The instrument was subjected to a validity test using Lawshe’s Content Validity
Ratio (CVR) with a critical value of 0.75 for eight panelists. The CVI value for the instrument is 0.983
(higher than the critical value of 0.75), which implies that the instrument is valid. The instrument
underwent a reliability test using inter-rater reliability. An average Inter-class Correlation Coefficient
(ICC) of .750 indicated substantial agreement among raters, confirming the instrument's reliability.

2.6. Student’s Evaluation

Students evaluated the contextualized instructional materials using the researcher-made evaluation
instrument. The material was evaluated in terms of content, structure and coherence, learning activities,
usefulness, general appearance and organization, and contextualization. The instrument was subjected
to validity testing using Lawshe’s Content Validity Ratio (CVR) with a critical value of 0.75 for eight
panelists. The CVI value for the instrument is 0.975 (higher than the critical value of 0.75), which
implies that the instrument is valid. The instrument underwent a reliability test using inter-rater
reliability. An average Inter-class Correlation Coefficient (ICC) of .765 indicated substantial agreement
among raters, confirming the instrument's reliability.

Based on the evaluation findings, revisions were made to the instructional materials. Feedback from
learners and teachers was incorporated to enhance the quality and effectiveness of the materials.

2.7. Data Analysis

The analysis of the Science 7 curriculum for the first quarter of the school year 2023-2024 was
identified through a needs assessment involving performance data enclosed in the list of least-mastered
competencies from their science teacher. This gap was addressed using the ADDIE instructional design
model, which guided the creation of contextualized materials featuring Blue Porterweed (Stachytarpheta
jamaicensis) by aligning instructional strategies with real-world scenarios. During the development
phase, various instructional materials such as modules, lesson plans, student activity sheets, and a
teacher's activity guide were evaluated by experts using the Evaluation Rating Sheet from the Learning
Resource Management Development System (LRMDS), with statistical analysis validating the format,
content, and accuracy through mean scores. Implementation of these materials during the National
Learning Camp was monitored through observations and feedback, providing real-world testing data
that confirmed their effective use and engagement. Finally, comprehensive evaluations by teachers and
students used researcher-made instruments to assess various aspects such as content, structure, and
usefulness, with statistical tools including Content Validity Ratios (CVR) for validity testing, Inter-class
Correlation Coeflicients (ICC) for reliability testing, and mean for determining the results of the
evaluation by teachers and students on contextualized instructional materials.

2.8. Ethical Considerations

Ethical considerations included safeguarding participants' rights and well-being, informed consent,
privacy, and social value. The study demonstrated its potential to improve the quality of science
education by addressing the least mastered competencies in Science 7 and using locally available
resources such as Blue Porterweed.

Informed consent was obtained from all participants, including students, teachers, and expert
evaluators. The study minimized risks by involving experienced teachers and adhering to established
research protocols. The potential benefits include improved student learning outcomes, enhanced
teacher professional development, and the creation of valuable instructional materials for the wider
educational community.

Participant data was treated with strict confidentiality, and written consent was obtained from
participants. Transparency was maintained through explicitly outlined research objectives, rigorous
validation of research instruments, and detailed documentation of data analysis procedures. The
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researcher's qualifications in educational research and instructional design ensured the competence and
credibility of the research.

The study aimed to distribute benefits fairly among participants, with the potential benefits
expected to be shared by the entire school community. The study was conducted within existing school
facilities, providing adequate data collection and analysis resources. Future studies could consider
involving community members in developing or evaluating instructional materials to enhance
community engagement and increase the study's impact and relevance.

3. Results
3.1. On Analysis of the Least Mastered Competencies in Science 7

The first objective of this study was an in-depth analysis of the least mastered competencies in
Science 7. Identitying these competencies served as the foundation for developing contextualized
instructional materials (CIMs) aligned with the student's specific learning needs.

Identifying least mastered competencies (LMCs)in Science 7 is a crucial step in improving student
learning outcomes and ensuring effective instruction [427]. This process involves analyzing assessment
data to pinpoint specific concepts or skills where students exhibit the lowest levels of proficiency [437.
By recognizing these LMCs, educators can tailor their instructional strategies to address individual
needs and bridge the gaps in understanding [447. Moreover, this approach allows for the early
detection of misconceptions or difficulties, enabling teachers to provide timely interventions and prevent
turther academic struggles [42,457.

Analyzing data from formative and summative assessments, such as quizzes, unit tests, and
performance tasks, can reveal patterns and trends in student learning [467]. Teachers can then utilize
this information to design targeted interventions, differentiated instruction, and additional practice
opportunities to support students in mastering the LMCs [477. By focusing on these areas of weakness,
educators can optimize their instructional efforts and ensure that all students have the necessary
foundation for future academic success [487].

Identifying and remedying LMCs is a continuous process that requires collaboration between
teachers, students, and stakeholders. By proactively addressing these challenges, schools can create a
more equitable and supportive learning environment where all students can thrive.

Table 1.
Students” mastery level of the learning competencies in science 7.
Maste
Competency rate (ty?), Remarks
Describe the components of a Students generally understand the steps in scientific
scientific investigation. 77 inquiry but may struggle with specific components
like data analysis and conclusion formation.

Recognize that substances are While students can identify elements and compounds,
classified into elements and | 75 they may have difficulty explaining their differences
compounds. deeper.
Distinguish ~ mixtures from Students can identify some properties that
substances based on a set of | 75 differentiate mixtures from substances but may
properties. struggle with applying this knowledge consistently.
Investigate the properties of Students have a basic understanding of solution
unsaturated  or  saturated | 68 properties but need more practice differentiating
solutions. between unsaturated and saturated solutions.
Express  concentrations  of This competency poses the most significant challenge,
solutions  quantitatively by | 55 with most students struggling to apply the concepts of
preparing different concentration and proportions to prepare solutions
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concentrations of mixtures with specific concentrations. They also face difficulties

according to the uses and in relating these concepts to real-world applications.

availability of materials.
Note: Low Mastery Rate (0-49%) Moderate Mastery Rate (50-79%) High Mastery Rate (80-100%)

The learning competencies assessed in Table 1 align with the Matter chapter in science 7. This
chapter focuses on the properties and classification of matter, including elements, compounds, and
mixtures. Students demonstrated a strong understanding of basic concepts but struggled with applying
knowledge to practical situations, particularly in solution preparation.

Analysis of submitted documents from science 7 teachers reveals a concerning trend in student
performance. As Table 1 illustrates, the competency of expressing concentrations of solutions
quantitatively has the lowest mastery rate, with only 55% of students demonstrating proficiency. This
data gathered directly from educators in the field, confirms the difficulties students face in translating a
theoretical understanding of concentrations and proportions into practical skills. The teacher’s
observations highlight a significant gap between conceptual knowledge and real-world application,
emphasizing the need for instructional strategies that bridge this gap and provide students with the
necessary tools to master this essential scientific competency.

This result aligns with previous research highlighting the challenges students face in understanding
concentration. For instance, misconceptions about the relationship between solute, solvent, and solution
concentration are prevalent among secondary school students [49,507. Furthermore, students often
struggle to apply their knowledge of concentration to real-world scenarios, such as preparing solutions
for specific purposes [517].

The relatively low mastery rate for this competency underscores the need for targeted interventions
that address the specific difficulties students face in understanding and applying the concepts of
concentration. These interventions could involve utilizing more concrete examples, hands-on activities,
and real-world applications to help students develop a deeper understanding of the topic. Additionally,
providing explicit instruction on the mathematical relationships involved in calculating concentrations
and proportions may be beneficial [517].

Therefore, this study's findings highlight the necessity of developing contextualized instructional
materials that address these identified challenges, incorporating practical applications and hands-on
experiences to enhance student understanding and mastery of solution concentration concepts.

3.2. On Instructional Design and Strategies for Contextualized Learning Materials

The Science 7 Contextualized Learning Module effectively leverages Blue Porterweed
(Stachytarpheta jamaicensis) to teach students about quantitative solution concentrations [527.
Aligning with the ADDIE model (Bureau of Learning Resources, DepEd-BLR, 2017), it provides a clear
framework for pre-assessment, content delivery; hands-on activities like Blue Porterweed extract
preparation, and post-assessment. This student-centered approach integrates contextual learning, active
exploration, diverse instruction, and inquiry, reflecting contemporary best practices [527].

The module delves into fundamental concepts like solution nature and concentration, exploring
various units (% m/m, % v/v, ppm) and their applications in medicine, environmental Science, and the
food industry (Joshiet al., 2013). This equips students with a solid foundation and demonstrates real-
world relevance. Additionally, the module recognizes Blue Porterweed's documented anti-inflammatory,
analgesic, and wound-healing properties [527 by providing a step-by-step guide for extracting its
medicinal components using ethanol [537. This experiential component reinforces theoretical
knowledge, cultivates practical laboratory skills, and fosters an appreciation for traditional medicinal
practices.

The module's strengths lie in its engaging content, clear procedural guidance, robust safety
emphasis, diverse assessment strategies, and alignment with established learning competencies [54,55 .
These features contribute to an effective and student-centered learning experience.
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The lesson plan, learner activity sheet, and teacher's activity guide all effectively integrate multiple
instructional design models to facilitate student learning. They primarily align with the Constructivist
framework 23,247, emphasizing hands-on activities like preparing solutions and encouraging active
knowledge construction. Additionally, they incorporate elements of Experiential Learning Theory,
prompting students to observe, reflect, and discuss their findings during experiments, fostering deeper
understanding.

To further enhance these components, consider incorporating Problem-Based Learning (PBL)
strategies. Present real-world challenges related to solution concentrations, such as determining
disinfectant or fertilizer concentration. This allows students to develop critical thinking and problem-
solving skills while applying their knowledge meaningfully. Technology integration can further
enhance the learning experience. By combining these models and strategies, the lesson plan, learner
activity sheet, and teacher's activity guide can be further optimized for deep learning and real-world
knowledge transtfer.

Overall, this Science 7 Contextualized Learning Module offers a well-designed and engaging
approach to teaching solution concentrations. By incorporating the suggested enhancements, the lesson
plan, learner activity sheet, and teacher's activity guide can be further optimized for an even more
effective and student-centered learning experience.

3.8. On Development and Expert Validation of Contextualized Instructional Materials

This section detailed the process of developing and validating contextualized instructional materials
(CIMs) designed to address the least mastered competencies in science 7.

In response to the identified difficulty in expressing concentrations of solutions quantitatively
among Grade 7 students (as evidenced by data gathered from science 7 teacher), contextualized
instructional materials were developed, leveraging the local abundance of Blue Porterweed
(Stachytarpheta jamaicensis).

This approach aligns with research advocating for the use of locally relevant resources to enhance
student engagement and comprehension (Darling-Hammond et al,, 2019). The Blue Porterweed, a
common plantin the area, served as the basis for hands-on activities and real-world scenarios. Students
were tasked with preparing infusions of varying concentrations using Blue Porterweed leaves, thereby
connecting abstract concepts like solute, solvent, and concentration to a tangible, familiar context.
Additionally, the cultural significance of Blue Porterweed in traditional medicine was explored, further
deepening students' understanding of the relevance of concentration in practical applications [8,567.
This multi-faceted approach, integrating local flora and cultural knowledge, aimed to bridge the gap
between theoretical knowledge and practical application, fostering a deeper understanding of the
concept of concentration among students.

Contextualized instructional materials, designed to enhance student engagement and
comprehension, included a module, learner activity sheets, a teacher activity guide, and a lesson plan.
The module provided a structured framework for the topic, incorporating the local abundance of Blue
Porterweed (Stachytarpheta jamaicensis) as a central theme.

Learner activity sheets guided students through hands-on activities involving the preparation of
Blue Porterweed infusions with varying concentrations, thus connecting abstract concepts to tangible
experiences [57].

The teacher activity guide offered detailed instructions and suggestions for facilitating these
activities, ensuring that educators felt confident and prepared to implement the contextualized
approach.

The lesson plan outlined the sequencing of activities, incorporating formative assessments to gauge
student understanding and inform instructional decisions.

This comprehensive suite of materials not only capitalized on the local relevance of Blue Porterweed
to enhance student interest but also provided educators with the necessary tools to effectively
implement a contextualized approach to teaching the concept of concentration. The inclusion of a
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variety of resources, such as the module, activity sheets, guide, and lesson plan, ensured that both
students and teachers were well-equipped to navigate the complexities of the topic and ultimately
achieve a deeper understanding of the concept of concentration.

The development and utilization of contextualized instructional materials, such as modules, learner
activity sheets, teacher activity guides, and lesson plans, emerged as a pivotal aspect of addressing the
challenges in teaching the concept of concentration to Grade 7 students. This approach is supported by
a wealth of research highlighting the benefits of contextualization in improving student engagement,
comprehension, and knowledge transfer [58,597. These materials, rooted in the local context and
incorporating the abundance of Blue Porterweed (Stachytarpheta jamaicensis), fostered a deeper
understanding of the concept by connecting it to familiar experiences and real-world applications.

To highlight, the module served as a comprehensive guide, outlining the topic's scope and sequence
while emphasizing the relevance of Blue Porterweed. This aligned with findings that contextualized
modules enhance student motivation and self-efficacy [587. Learner activity sheets designed to be
interactive and inquiry-based, provided opportunities for students to apply theoretical knowledge in
practical scenarios, consistent with research demonstrating the effectiveness of hands-on activities in
promoting conceptual understanding [87. The teacher activity guide, with its detailed instructions and
suggestions, empowered educators to confidently implement the contextualized approach, echoing
studies that emphasize the importance of teacher support in maximizing the impact of contextualized
materials [597. The lesson plan, incorporating formative assessments and differentiated instruction
607, ensured that the learning experience was tailored to individual needs and progress, a practice
advocated for by research on personalized learning [61,627].

The significance of contextualized instructional materials, particularly in the realm of Science
Education, is underscored by a growing body of research. Numerous studies have highlighted the
efficacy of these materials in fostering student engagement, comprehension, and knowledge transfer.
For instance, students who engaged with contextualized science materials exhibited greater interest and
motivation compared to those who used traditional, decontextualized materials [ 87]. This heightened
engagement translated into improved academic performance and a deeper understanding of scientific
concepts.

Similarly, in contextualized materials, incorporating local examples and real-world applications,
facilitated students' ability to connect abstract concepts to their everyday experiences [63,647]. This
connection, in turn, enhanced their ability to apply scientific knowledge in novel situations and problem-
solving tasks. Furthermore, research [657, revealed that contextualized materials catered to diverse
learning styles, accommodating visual, auditory, and kinesthetic learners alike. This inclusive approach
ensured that all students had equal opportunities to access and benefit from the learning experience.

The use of local resources, such as the Blue Porterweed in this study, aligns with findings that
incorporating culturally relevant elements in instructional materials enhanced student engagement and
tostered a sense of ownership over the learning process [667]. Additionally, contextualized materials
promote critical thinking and problem-solving skills, as students are encouraged to analyze and
interpret information within a meaningtul context [457].

The evidence from multiple studies supports the notion that contextualized instructional materials,
including modules, learner activity sheets, teacher activity guides, and lesson plans, play a crucial role in
enhancing Science education. These materials, by grounding abstract concepts in familiar contexts,
cater to diverse learning styles and promote active engagement, contributing to a more comprehensive
and meaningful learning experience for students.

The utilization of contextualized instructional materials is grounded in the understanding that
learning is optimized when it is situated within a meaningtul context [87]. By connecting scientific
concepts to familiar surroundings and local resources, students are more likely to develop a deeper
understanding and appreciation for the subject matter. Research has consistently shown that
contextualized learning experiences can lead to improved student motivation, engagement, and
knowledge retention [677]. The current study builds upon this existing body of research by examining
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the efficacy of contextualized materials focused on Blue Porterweed, a plant with potential medicinal
properties found in the local environment.

This part focuses on the expert validation of contextualized instructional materials in a Grade 7
Science setting. The materials were meticulously designed to align with the curriculum while
incorporating local relevance and real-world applications. The evaluation by subject matter experts
aimed to assess the content, format, presentation and organization, accuracy and up-to-datedness of
information of these materials, providing crucial insights into their potential impact on student learning.

The assessment results for the contextualized Instructional Materials, as shown in Table 2, indicate
an overall score, and a detailed breakdown of the scores for each criterion outlined in the LRMDS
Assessment & Evaluation Guidelines is presented below:

Table 2.
Experts’ validation of the contextualized instructional materials.
.. Mean .
CIMs Criteria Interpretation
score

Module

Content 26.0 Passed

Format 68.0 Passed

Presentation and organization | 18.25 | Passed
Accuracy and Up-to-datedness | 24.0 | Passed

of information

Learner activity sheet
Content 27.5 Passed
Format 68.5 Passed

Presentation and organization | 19.0 | Passed
Accuracy and Up-to-datedness | 24.0 | Passed

of information

Teacher activity guide
Content 28.0 Passed
Format 69.25 | Passed

Presentation and organization | 19.75 | Passed
Accuracy and Up-to-datedness | 24.0 | Passed
of information

Lesson plan

Content 26.6 | Passed
Format 70.0 | Passed
Presentation and organization | 19.5 | Passed
Accuracy and Up-to-datedness | 24.0 | Passed

of information

Note: The resource must meet the following criteria to pass: Content: meanscore > 21.00; Format: mean score >
54.00; Presentation and Organization: meanscore > 15.00; Accuracy and Up-to-datedness of Information:
mean score = 24.00; N=4

As shown in Table 2, demonstrates that it meets the minimum requirements set forth in the
LRMDS Assessment & Evaluation Guidelines. The individual scores for each criterion provide further
insights into the module's strengths and areas for potential improvement.

The content mean score of 26 indicates that the module covers the required topics comprehensively
and effectively. This result agrees with the importance of comprehensive content in promoting learner
engagement and knowledge acquisition [68,697]. The mean score earned (26) exceeded the minimum
requirement of 15, signifying that the module successtfully passed this criterion.
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The high ratings for fostering critical thinking and problem-solving resonate with the growing
emphasis on these skills in 21st-century education [707. The module's success in avoiding bias and
promoting values is also consistent with the call for inclusive and equitable educational materials [717].

The module introduced the concept of solution concentration, distinguishing between qualitative
and quantitative expressions. It outlined the learning objectives, which included defining concentration,
explaining its importance, performing concentration calculations, and preparing solutions using Blue
Porterweed extract. The module achieved a passing score, indicating its alignment with LRMDS
standards. Notably, the content demonstrated comprehensiveness, addressing key concepts effectively.
It fostered critical thinking and problem-solving skills while maintaining an unbiased and inclusive
approach, aligning with contemporary educational principles. (See Figure 2)

A
(%)
s Whet I Need to Know

Good day kids! How are you doing today? Do you know we can express
the concentration of zolution gualitatively or gquantitatively? Tesz, by =imply

dezcribing their appearance or by itg exact number of components of zolute
and zolvent,

Mozt Eszential Learning Cotmpetency: BExprezs concentrationsz of
golutionsz guantitatively by preparing different concentrationsz of mixtures
according to uzesz and availability of materialz [STMT-Id-3|

After going through this module, you are expected to:

¢ Defineconcentration and different ways to expresz it [e.g2., percent
by maze, percent by volume, parts per million],

¢ Dxplain the importance of preparing zolutionsz with zpecific
concentrations,

¢ Perform calculations to determine the amounts of zolute and
golvent needed to prepare a golution of a desired concentration,

# Prepare zolutione of different concentrations uzing blue portermeed
extract.

Figure 2.
Learning competency and learning objectives of the contextualized learning module in science 7

The format’s mean score of 68 suggests that the module adheres to the prescribed formatting
guidelines, ensuring readability and accessibility for learners. Research has shown that well-formatted
materials enhance learner comprehension and overall satistaction [727]. The module's strong adherence
to established design principles aligns with research findings that emphasize the importance of format in
enhancing the readability, comprehension, and overall appeal of learning materials [73,747]. The mean
score in Figure 3 earned (68) exceeded the minimum requirement of 15, signitying that the module
successfully passed this criterion.
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Figure 3.
Parts and corresponding icons of the contextualized learning module in science 7.

The positive validation of the module's format is consistent with studies highlighting the impact of
well-structured and visually appealing materials on learners' engagement and performance [75,76 . The
module's clear typography, appropriate spacing, and effective use of visuals align with research-based
recommendations for designing instructional materials [777].

The module's high rating for criteria related to visual clarity and simplicity is also supported by
studies that emphasize the importance of minimizing cognitive load and avoiding distractions in
learning materials [787].

The mean score of 18.25 for presentation and organization indicates that the module is presented in
a clear and logical manner, facilitating learner understanding. This supports with the findings that
emphasized the importance of organized presentation in instructional materials [797. The score earned
(18.25) exceeded the minimum requirement of 15, signifying that the module successfully passed this
criterion.

The results of the experts' validation align with the existing literature on effective instructional
materials. Research emphasizes the importance of engaging and understandable presentations that cater
to the target audience's comprehension level [807. Additionally, the logical flow of ideas and varied
sentence structures contribute to the coherence and readability of instructional materials, facilitating
learning and retention. The module's success in these areas suggests that it adheres to established
principles of effective instructional design.

The module's perfect score of 24 for accuracy and up-to-datedness of information reflects its
adherence to current knowledge and best practices. This is crucial in ensuring the relevance and
effectiveness of the module in meeting learner needs [81,827]. This implies that the experts found the
module to be free of conceptual, factual, grammatical, and computational errors, and devoid of obsolete
information.

The results strongly suggest that the module meets high standards for accuracy and currency of
information. This conforms to the critical role of accurate and up-to-date content in instructional
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materials. Furthermore, the absence of errors, both major and minor, suggests that the module has
undergone rigorous quality control, adhering to best practices in instructional design.

The findings resonate with the broader educational literature emphasizing the importance of
accuracy, currency, and clarity in instructional materials. The results of this expert validation suggest
that the contextualized learning module aligns with these established principles, making it a promising
tool for effective instruction.

The assessment results suggest that the module is a valuable resource that meets the established
standards for quality and effectiveness. However, there is always room for improvement, and future
iterations of the module could focus on enhancing the presentation and organization aspect to optimize
the learning experience further.

The validation of the Learner Activity Sheet (LAS) yielded positive results across all assessment
criteria which demonstrate a high degree of effectiveness. It notably surpassed the passing thresholds
for content (27.5 out of 28), format (68.5 out of 72), presentation and organization (19 out of 20), and
accuracy and up-to-datedness of information (24 out of 24).

This indicates a high level of satisfaction among the experts regarding the content of the activity
sheet. The mean score of 27.25 out of a maximum of 28 points further confirms the positive validation.
The finding that the content is suitable to the students' level of development aligns with research
emphasizing the importance of aligning instructional materials with learners' cognitive abilities and
prior knowledge. The material's contribution to achieving specific objectives reflects its alignment with
curriculum standards and learning outcomes, a crucial aspect of effective instructional design [837.

The provision for developing higher cognitive skills, such as critical thinking, creativity, and
problem-solving, is consistent with the growing emphasis on 21st-century skills in education; the
absence of biases and prejudices reflects the importance of inclusivity and equity in educational materials
717,

The material's potential to arouse interest and the provision of adequate safety warnings
demonstrate a consideration for learners' engagement and well-being, both of which are essential for
effective learning [(847].

The positive validation of the learner activity sheet is consistent with research highlighting the
importance of high-quality instructional materials in promoting student learning and engagement
[48,5677]. The emphasis on higher cognitive skills, inclusivity, and student well-being aligns with
contemporary educational trends and priorities.

The experts' validation of the learner activity sheet's format (68.5 out of 72) demonstrates a high
degree of expert consensus on overall excellence. This high evaluation of the learner activity sheet
reflects the importance of well-designed instructional materials in enhancing learning outcomes
[74,767]. Specifically, the positive remarks on font size, spacing, printing quality, and ease of handling
resonate with studies highlighting the impact of legibility and usability on learners' engagement and
comprehension [787.

Furthermore, the experts' appreciation of the illustrations' relevance and overall aesthetic appeal
aligns with the literature on the role of visuals in capturing attention, facilitating understanding, and
improving the retention of information [857].

The expert validation provides strong evidence for the learner activity sheet's effectiveness in terms
of format. It adheres to research-based instructional design principles, incorporating elements that
promote a positive learning experience. While minor improvements in the aesthetic aspects could be
considered, the overall quality of the format is deemed highly satisfactory and conducive to learner
engagement.

This high level of satisfaction in terms of presentation and organization suggests that the
presentation is engaging, the flow of ideas is logical, the vocabulary is appropriate for the target
audience, and the sentence and paragraph structures are varied and interesting. The mean score of 19
points further confirms that the activity sheet has met the standards for effective presentation and
organization, exceeding the minimum requirement of 15 points.
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These findings align with research emphasizing the importance of clear and engaging presentations
in instructional materials. Mayer's (2014) cognitive theory of multimedia learning posits that learners
are more likely to comprehend and retain information when it is presented in a well-organized and
visually appealing manner. Additionally, studies have shown that using appropriate vocabulary and
sentence structures can significantly enhance learner engagement and understanding [ 777]. The current
findings echo these principles, demonstrating that the learner activity sheet's effectiveness can be
attributed, in part, to its adherence to established principles of presentation and organization.

Table 2 also portrays the validation of the learner activity sheet by experts in terms of accuracy and
up-to-datedness of information. The evaluation is based on six specific criteria: conceptual errors, factual
errors, grammatical errors, computational errors, obsolete information, and typographical and other
minor errors. This translates to a mean score of 24, indicating that the resource surpassed the passing
threshold of 24 points.

The high score (24 out of 24) of the learner activity sheet is of exceptional quality in terms of
accuracy and up-to-datedness. This implies that the content is free from conceptual misunderstandings,
factual inaccuracies, grammatical mistakes, and computational errors. Additionally, the information
presented is current and relevant, and the resource is well-presented with minimal typographical or
other minor errors.

These findings align with the broader emphasis in educational research on the importance of
providing students with accurate and up-to-date information (Kul et al., 2018; Ross & Morrison, 2020).
The absence of errors in the learner activity sheet indicates that it has undergone rigorous review and
editing, which is crucial for ensuring the reliability and validity of educational materials [86,877].
Moreover, the lack of obsolete information suggests that the resource has been recently updated,
reflecting current knowledge and best practices in the field [887.

The Learner Activity Sheet (LAS) demonstrated exceptional quality across all evaluation criteria.
Its content was comprehensive and aligned with learner needs, while its format and organization
facilitated easy navigation and understanding. The LAS effectively conveyed information through clear
and coherent presentation, and its accuracy and up-to-datedness ensured reliability as a learning
resource in Figure 4.
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Figure 4.
Developed learner activity sheet on concentrations of solutions featuring blue porterweed (Stachytarpheta jamaicensis ).
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Table 2 also reveals a comprehensive evaluation of a Teacher Activity Guide, indicating a high
overall quality. Notably, it exceeded the passing thresholds for all four criteria: Content (28/28), Format
(69.25/72), Presentation and Organization (19.75/20), and Accuracy and Up-to-datedness of
Information (24/24). The guide's particular strengths lie in its content accuracy and up-to-datedness,
meeting all requirements in this category.

The experts' assessment indicates that the content of the teacher activity guide is developmentally
appropriate, aligned with specific learning objectives, and promotes higher-order thinking skills. The
material is also free of biases and prejudices, enhances desirable values and traits, and can potentially
engage learners. Furthermore, including adequate safety and health precautions in relevant topics and
activities underscores the guide's commitment to student well-being.

These findings are in congruent with the importance of high-quality instructional materials in
supporting eftective teaching and learning [89-927. Specifically, studies have shown that materials that
are engaging, relevant, and promote higher-order thinking skills are associated with improved student
outcomes [93-957]. Furthermore, including safety and health precautions in instructional materials is
considered a critical component of responsible teaching practice [967].

Finally, the experts' validation provides strong evidence that the teacher activity guide is a high-
quality resource that can support effective teaching and learning. The guide's emphasis on
developmentally appropriate content, higher-order thinking skills, and safety precautions align with
current research and best practices in education.

The results of the experts' validation of the teacher activity guide in terms of its format (69.25 out of
72) indicate a high level of satisfaction among the experts. These results suggest that the guide's format
excels in fundamental design aspects, ensuring a user-friendly and visually appealing experience.

These findings correspond with current research on eftective instructional materials design. For
instance, the Cognitive Theory of Multimedia Learning emphasizes the importance of clear, concise
text, relevant visuals, and an organized structure to facilitate comprehension and retention [74].
Similarly, the principles of Universal Design for Learning (UDL) advocate for flexibility in
representation, engagement, and expression to accommodate diverse learner needs [977]. The high
ratings in Table 2 suggest that the teacher activity guide aligns with these principles, ensuring
accessibility and usability for a wide range of users.

Furthermore, the emphasis on cultural relevance reflects the growing recognition of the importance
of culturally responsive pedagogy. This approach is one that "uses the cultural knowledge, prior
experiences, frames of reference, and performance styles of ethnically diverse students to make learning
encounters more relevant to and effective for them”[987]. The positive validation of the guide's cultural
relevance suggests its potential to enhance engagement and learning outcomes for diverse learners.

Table 2 likewise reveals a comprehensive validation of the teacher activity guide's presentation and
organization by experts in the field. This mean score 19.75 surpasses the minimum requirement of 15
points. A well-presented and organized guide can enhance user engagement, facilitate learning, and
promote positive user experiences. The high ratings in all criteria suggest that the teacher activity
guide excels in these aspects, making it a valuable resource for educators. Research consistently
demonstrates that accurate, up-to-date, and well-designed resources can positively impact student
learning outcomes [99-1017. The teacher activity guide's high evaluation in this study suggests that it
has the potential to be an effective tool for educators.

The experts found the presentation to be engaging, interesting, and understandable, suggesting
that the guide effectively captures and maintains the attention of'its target audience [1027]. The logical
and smooth flow of ideas indicates a well-structured and coherent presentation, facilitating the
comprehension of the content [1037]. Adapting vocabulary level and sentence length to the target
reader's experience and comprehension level demonstrates a user-centered design approach, ensuring
accessibility and ease of use [1047]. Moreover, the variety and interest in sentence and paragraph
structures contribute to a dynamic and engaging reading experience [1057].
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The experts found the teacher activity guide to be of high quality regarding accuracy and currency
of information (69.25 out of 72). This is a significant finding as the accuracy and relevance of
instructional materials are crucial factors in effective teaching and learning [8,907. Inaccurate or
outdated information can lead to misconceptions and hinder students' understanding of the subject
matter (106,107 .

The absence of conceptual, factual, grammatical, and computational errors indicates that the guide is
meticulously prepared and free from inconsistencies or misleading content. This attention to detail is
important as it reflects the credibility and reliability of the resource [107,1087. Additionally, the lack of
obsolete information suggests that the guide is current and aligns with the latest developments in the
field, which is crucial for ensuring the relevance of the teaching material [87. Clear and visually
appealing instructional materials can enhance students' engagement and comprehension [797].

Delving deeper into the results, the guide's mean score of 69.25 in Format suggests a well-
structured and organized resource, though there might be minor areas for improvement to achieve the
maximum score. The Presentation and Organization mean score of 19.75 further emphasizes the guide's
user-friendliness and clarity. The mean score of 28 in Content signifies that the guide comprehensively
covers the necessary topics and aligns with curriculum objectives. The Accuracy and Up-to-datedness of
Information mean score of 24 highlights the guide's relevance and reliability as a teaching tool.

Given these findings, the Teacher Activity Guide is a valuable and dependable resource for
educators. Its adherence to LRMDS criteria and high scores across all categories suggests it can
significantly enhance teaching and learning experiences. The guide's strengths in content, accuracy, and
organization make it an effective tool for delivering curriculum objectives. However, the slight margin
for improvement in the Format category indicates a potential area for refinement in future iterations.

These results validate the importance of comprehensive evaluation frameworks like the LRMDS
guidelines in ensuring the quality of educational resources [1097. The guide's strong performance in
content and accuracy echoes research findings emphasizing the need for up-to-date and curriculum-
aligned materials [1107]. Furthermore, the guide's user-friendly presentation and organization reflect
studies advocating for intuitive and accessible educational resources [74].
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Developed Teacher Activity Guide on Concentrations of Solutions Featuring Blue Porterweed (Stachytarpheta
Jjamaicensis).
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The lesson plan's mean scores were attributed to its strong performance in several areas. Notably,
the plan achieved a mean score in Accuracy and Up-to-datedness (24/24), aligning with the growing
emphasis on current information in educational materials [1117]. The high mean score (70/72) in
Format suggests adherence to established guidelines, reflecting the importance of structure in
facilitating student comprehension (Igbal et al., 2021). While the content’s mean score (26.6/28) met
the passing threshold, it presents an area for potential improvement, as suggested by prior research
emphasizing the critical role of content relevance in student engagement [697]. The plan also fared well
in Presentation and Organization (19.5/20), indicating a clear and logical structure.

The high mean score (26.6/28) suggests that the lesson plan is well-designed in terms of content.
The exceptional scores in areas like suitability to student development and contribution to objectives
align with recent research emphasizing the importance of aligning content with learner needs and
curriculum goals [1127. The high rating for promoting higher cognitive skills reflects the growing
emphasis on critical thinking and problem- solvmg in education [1137].

The mean score of 26, exceeding the minimum passing score of 21, demonstrates that the lesson
plan's content meets expert expectations. This aligns with a study conducted highlighting the
importance of expert evaluation in ensuring the quality and eftectiveness of educational material [1147].

The lesson plan's mean score of 70 surpassed the required threshold of 54, indicating that it
successfully met the established criteria for a satisfactory format. It underscores the meticulous
attention to detail invested in crafting the lesson plan's format. The result suggests that the lesson plan
is not only visually appealing but also thoughtfully tailored to the needs and preferences of its intended
audience [797.

Studies have consistently demonstrated that well-designed materials can improve learner
engagement, comprehension, and retention. Additionally, research suggests that cultural relevance is
pivotal in fostering a sense of connection and belonging among learners, particularly those from diverse
backgrounds [1157].

The mean score of 19.5 out of a maximum of 20 indicates that the lesson plan guide passed the
evaluation with distinction concerning presentation and organization. The result indicates that the
content will likely capture and maintain learners' attention and implies a coherent and easy -to-follow
structure, facilitating understanding. It also suggests that the language used is appropriate for the
target audience. This alignment between language and learner characteristics is crucial for effective
communication and comprehension [ 77]. The lesson plan also avoids monotony and maintains learner
interest through diverse sentence and paragraph structures. This variety aligns with research findings
emphasizing the importance of varied stimuli in maintaining attention and enhancing learning [1167].

Generally, the results suggest that the lesson plan guide is of high quality regarding presentation
and organization. The findings are consonant with current literature emphasizing the importance of
clear, engaging, and learner-centered instructional materials (Walters & Newman, 2008). The guide's
strong performance across all criteria suggests its potential for eftective implementation in educational
settings.

Meanwhile, the mean score (24/24/) focusing on the accuracy and up-to-datedness of the information
suggests that the lesson plan is meticulously crafted and free from significant errors. The absence of
conceptual, factual, and computational errors indicates the lesson plan's strong foundation in accurate
and reliable information (Primiero, 2013). Furthermore, the lack of grammatical errors and
typographical mistakes implies a high level of editorial care and attention to detail [1177].

The absence of obsolete information is particularly noteworthy, as it demonstrates the lesson plan's
relevance and currency in a rapidly evolving knowledge landscape [1187. This is crucial for ensuring
that learners receive instruction that is both accurate and up-to-date.

The findings are compatible with the broader literature on instructional design, which emphasizes
the importance of accuracy, currency, and clarity in educational materials [277]. Research has
consistently shown that high-quality instructional materials, characterized by accurate and up-to-date
information, positively impact student learning outcomes [ 74]. The absence of errors in the lesson plan,
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as evidenced by the expert evaluation, is consistent with best practices in instructional design, which
prioritize error-free materials to avoid confusing or misleading learners [777.

The assessment results aligned with contemporary research trends. The emphasis on accuracy
reflected the increasing importance of reliable information amidst rapidly evolving (1197, while the
focus on format adhered to established pedagogical principles for effective learning [1207. Moreover,
the identified potential for content enhancement underscored the ongoing challenge of creating
instructional materials that are both factually sound and engaging [697].
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Figure 6.
Developed lesson plan on expressing concentrations of solutions quantitatively.

3.4. On Implementation of Developed Contextualized Instructional Materials

The implementation phase of the ADDIE model proved critical in translating the conceptualized
instructional materials into tangible classroom experiences. This stage involved the strategic
deployment of the developed modules, lesson plans, student activity sheets, and teacher's guide within
the Science 7 curriculum. By adhering to the ADDIE framework, the researcher ensured a systematic
and controlled introduction of the materials into the educational setting.

To gather empirical data on the materials' effectiveness, the researcher leveraged the National
Learning Camp as a practical testing ground. This controlled environment enabled the observation of
the materials in action, allowing for real-time adjustments and refinements. The camp setting provided
a valuable opportunity to assess the materials' suitability for diverse learning contexts and to identify
potential challenges or areas for improvement.

Through meticulous observation and feedback collection during the implementation process, the
researchers gained insights into the materials' strengths and weaknesses. This iterative approach,
grounded in the principles of the ADDIE model, facilitated the necessary modifications to enhance the
materials' alignment with students' needs and learning outcomes. The implementation phase is crucial
for validating the practical applicability of educational materials in real-world classroom settings.

The implementation phase was instrumental in bridging the gap between theory and practice. By
systematically integrating the instructional materials into the classroom and gathering empirical data,
the researchers refined the materials to meet the specific needs of science 7 students. The collaborative
process involving teachers and students enhanced the materials' effectiveness and ensured their
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alignment with curricular goals. These findings underscore the importance of a systematic and iterative
approach to instructional design and development.

3.5. On Teachers and Students’ Evaluation of Contextualized Instructional Materials

This section presents a comprehensive analysis of both teacher and student evaluations of the
contextualized instructional materials (CIMs) employed in a Grade 7 Science course, specifically
focusing on the Module and Learner Activity Sheet (LAS). Teachers' perspectives were crucial in
assessing the CIMs' alignment with curriculum objectives, impact on student engagement, and
adaptability to diverse learning contexts [47,63,987]. Concurrently, student evaluations provided
invaluable insights into the materials' effectiveness and relevance from the learners' perspective,
contributing to a holistic understanding of the CIMs' strengths and weaknesses.

A rigorous evaluation process was undertaken to assess the quality and effectiveness of the
contextualized instructional materials (CIMs) and involved ten expert teachers. The CIMs, comprising
a module, learner activity sheet, teacher activity guide, and lesson plan, were subjected to scrutiny
across six key dimensions: content, structure, learning activities, usefulness, appearance, and
contextualization. A four-point Likert scale (See Appendix B) was employed to quantify expert ratings,
with scores ranging from 1.00 to 4.00 (Outstanding). This evaluation methodology aligns with
established practices in instructional material assessment [(8,1217. The quantitative data generated from
this process, presented in Table 3, provide a foundational understanding of the materials’ strengths and
areas for potential enhancement.

Table 3.
Teachers” evaluation of the contextualized instructional materials.
CIMs Criteria Mean . Verbal .
interpretation

Module
Content 3.92 Outstanding
Structure and coherence 3.8 Outstanding
Learning activities 3.82 Outstanding
Usefulness 3.88 Outstanding
General appearance and organization 3.88 Outstanding
Contextualization 3.84 Outstanding

Overall mean 3.86 Outstanding

Learner activity sheet
Content 3.78 Outstanding
Structure and coherence 3.84 Outstanding
Learning activities 3.84 Outstanding
Usefulness 3.82 Outstanding
General appearance and organization 3.8 Outstanding
Contextualization 3.82 Outstanding

Overall mean 3.82 Outstanding

Teacher activity guide
Content 3.84 Outstanding
Structure and coherence 3.8 Outstanding
Learning activities 3.8 Outstanding
Usefulness 3.86 Outstanding
General appearance and organization 3.68 Outstanding
Contextualization 3.84 Outstanding

Overall mean 3.80 Outstanding
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Lesson plan

Content 3.98 Outstanding
Structure and coherence 3.96 Outstanding
Learning activities 3.92 Outstanding
Usefulness 3.92 Outstanding
General appearance and organization 3.94 Outstanding
Contextualization 3.94 Outstanding
Overall mean 3.94 Outstanding

Note: Interpretation is based on the following scale: 3.51 — 4.00 Outstanding, 2.51 — 3.50 Very Satisfactory, 1.51 — 2.50
Satisfactory, 1.0 — 1.50 Unsatisfactory; N=10.

The evaluation results reveal that the contextualized instructional module was rated in all criteria
as content with a mean score of 3.92, structure and coherence of 3.80, learning activities of 3.82,
usefulness of 3.88, general appearance and organization of 3.88, contextualization of 8.84, with the
overall mean of 3.92. This indicates that the module met and exceeded the standards set by the
evaluation tool. The high ratings across all criteria suggest that the module is a well-designed and
effective instructional material.

The content rating with a mean score of 3.92, interpreted as Outstanding, aligns with previous
studies emphasizing the significance of high-quality content in learning materials. It indicates that the
module's content is comprehensive, accurate, relevant, and aligned with the intended learning outcomes.

The rating for structure and coherence, with a mean score of 3.80, interpreted as Outstanding,
echoes findings from research on the importance of clear organization and logical flow in instructional
materials (Mayer, 2009). This suggests that the module's content is well-organized and easy to follow,
facilitating learners' understanding and retention.

The high rating for learning activities (mean = 3.82) is consistent with studies highlighting the
effectiveness of active learning approaches [1227]. The "Outstanding" rating suggests that the module's
activities are engaging and interactive and promote active participation, contributing to a more effective
learning experience.

The "Outstanding" rating for usefulness with a mean score of 3.88, reflects the module's relevance
and applicability in real-world classroom settings. This finding aligns with research emphasizing the
importance of practicality and relevance in instructional materials. It suggests that the module is a
valuable resource that teachers can readily use to support their instruction.

The general appearance and organization have a rating of 3.88 as the mean score, interpreted as
outstanding, indicates that the module is visually appealing and easy to navigate. A well-designed
material can enhance learner engagement and motivation.

Finally, Contextualization has a mean score of 3.84, interpreted as Outstanding, reflecting the
module's alignment with the principles of culturally responsive pedagogy [987]. This suggests that the
module takes into account the diverse backgrounds and experiences of learners, making it more
accessible and relevant to a wider range of students. This is supported as well that contextualized
learning is crucial for enhancing student engagement and understanding [1237].

Overall, the evaluation results provide strong evidence for the effectiveness of the contextualized
instructional module as showed in the overall mean of 3.86 interpreted as “Outstanding”. The high
ratings across all criteria indicate that the module is a well-designed and valuable resource that can
support teaching and learning in diverse educational settings.

For the evaluation of the learner activity sheet, the "Outstanding" ratings across all criteria
underscore the LASs' high quality and alignment with established standards for instructional materials.
This is consistent with previous research emphasizing the importance of these criteria in effective
learning materials. The high score for Content, with a mean score of 3.78, indicates that the LASs are
comprehensive, accurate, relevant, and aligned with curriculum objectives. This finding echoes studies
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emphasizing the importance of high-quality content in promoting student learning. The "Outstanding"
rating for Structure and Coherence with a mean score of 3.84, reflects a logical flow, clear organization,
and smooth transitions within the LASs. This aligns with research highlighting the importance of
coherent structure in facilitating learners' understanding and engagement.

The high scores for Learning Activities with a mean score of .84, indicate the inclusion of diverse,
engaging, and interactive activities that cater to various learning styles. The "Outstanding" rating for
Usefulness obtained a mean score of 3.82, which signifies the LASs' perceived value and applicability in
real-world classroom settings. This echoes research emphasizing the importance of practicality and
relevance in instructional materials

The General Appearance and Organization obtained a mean score of 8.80, suggesting potential for
minor enhancements further to optimize the visual appeal and layout of the LASs. The "Outstanding"
rating for Contextualization has a mean score of 3.82 which indicates the LASs' adaptability to diverse
learners and contexts, aligning with the growing emphasis on culturally responsive and inclusive
pedagogy.

The overall evaluation result obtained a mean score of 3.82, highlighting the exceptional quality of
the contextualized Learner Activity Sheets. These findings strongly support their continued use and
dissemination to enhance learning outcomes in diverse educational settings.

Table 3 presents the evaluation results conducted on the Teacher Activity Guide (TAG), a key
component of the Contextualized Instructional Materials (CIMs). The consistently high ratings across
all criteria demonstrate the Teacher Activity Guide's (TAG) strong alignment with established quality
standards.

The "Outstanding" rating for content, with a mean score of 3.84, confirms that the TAG delivers
comprehensive, accurate, and relevant information, effectively supporting teachers in their instructional
delivery. This is consistent with research emphasizing the importance of teacher guides in providing
clear and thorough guidance for effective lesson implementation. The "Outstanding" rating for
structure and coherence with a mean score of 3.80 indicates that the TAG is logically organized and
easy to follow, facilitating teachers' understanding and use. This is supported by research highlighting
the importance of a clear and coherent structure in instructional materials to enhance usability and
effectiveness.

The high rating for learning activities a mean score of 3.92, signifies that the TAG incorporates a
variety of engaging and relevant activities that foster active learning and student participation. This
echoes research demonstrating the positive impact of active learning on student engagement and
achievement. The "Outstanding" rating for usefulness with a mean score of 3.86, signifies that teachers
perceive the TAG as a valuable and practical resource for their daily practice. This is consistent with
research emphasizing the importance of teacher guides as tools for facilitating effective teaching and
learning (Remillard, 2005). While still rated as "Outstanding," the score for general appearance and
organization, with a mean score of 3.68, was the lowest among the criteria. This suggests a potential
area for minor improvements, such as enhancing the visual appeal or streamlining the organization of
content. This aligns with research suggesting that the visual design and organization of instructional
materials can impact their perceived usability and eftectiveness [737].

The "Outstanding" rating for contextualization obtained a mean score of .84, indicating that the
TAG is culturally relevant and tailored to the specific needs and contexts of the target learners. This is
consistent with research emphasizing the importance of culturally responsive pedagogy in promoting
equitable learning outcomes. The general evaluation results obtained an overall mean of 3.80, providing
compelling evidence of the high quality and effectiveness of the Teacher Activity Guide. The findings
underscore the importance of investing in well-designed teacher guides as essential tools for supporting
effective teaching and learning.

The evaluation results for the lesson plan are presented in Table 3, detailing the mean scores and
corresponding verbal interpretations for each criterion. The consistently high mean scores across all
criteria, ranging from 3.92 to 3.98, indicate the Lesson Plan's exceptional quality. These scores fall
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within the "Outstanding" category, affirming the material's alignment with rigorous standards of
instructional design.

The "Outstanding" rating for Content has a mean score of 3.98, which signifies that the Lesson
Plan's subject matter is comprehensive, accurate, relevant, and curriculum-aligned. The high score for
Structure and Coherence with a mean score of 3.96, suggests the Lesson Plan exhibits a logical
progression of activities, clear objectives, and well-defined transitions. This aligns with studies
highlighting the importance of coherent structure in facilitating student comprehension and
engagement. The "Outstanding" rating for Learning Activities has a mean score of 3.92, which indicates
that the Lesson Plan incorporates diverse, engaging, and interactive tasks that cater to varied learning
styles. This resonates with the emphasis on active learning in contemporary pedagogy.

The "Outstanding" score for Usefulness, with a mean score of 3.92, underscores the Lesson Plan's
perceived value and applicability in real-world classrooms. This finding aligns with research
emphasizing the importance of practicality and relevance in instructional materials. The high rating for
General Appearance and Organization with a mean score of 3.94, suggests the Lesson Plan is visually
appealing, well-formatted, and easy to navigate. This reflects the significance of aesthetics and user-
friendliness in enhancing the instructional experience [737].

The "Outstanding" score for Contextualization, with a mean score of 8.94, signifies the Lesson
Plan's cultural relevance and responsiveness to the diverse needs of learners. This finding aligns with
the growing emphasis on culturally responsive pedagogy. The overall evaluation results have an overall
mean score of 3.80, underscoring the Lesson Plan's exceptional quality and affirming its alignment with
research-based principles of effective instructional design. The consistently high scores across all
criteria suggest the material's potential to enhance teaching and learning outcomes significantly.

The consistently outstanding evaluation of the contextualized instructional materials, underscores
the pivotal role of teachers' assessment in ensuring the quality and effectiveness of instructional
resources. Their feedback, rooted in practical classroom experience and pedagogical expertise, validates
the alignment of the materials with established instructional design principles and standards. This
evaluation not only confirms the Lesson Plan's potential to enhance student engagement and learning
outcomes but also highlights the importance of incorporating teachers' perspectives in the ongoing
development and refinement of contextualized instructional materials. By recognizing and valuing
teachers' expertise, educational stakeholders can foster a collaborative approach to instructional design
that ultimately benefits both educators and learners.

The results of the students' evaluation of the contextualized instructional materials (CIMs), as
presented in Table 4, reveal an outstanding level of satisfaction across all criteria for both modules and
learner activity sheets. The mean ratings for each criterion ranged from 3.94 to 3.99, surpassing the
threshold for an outstanding rating (3.51-4.00).

Table 4.
Students’ evaluation of the contextualized instructional materials
CIMs | Criteria | Mean | Verbal interpretation
Module
Content 3.96 Outstanding
Structure and coherence 3.97 Outstanding
Learning activities 3.95 Outstanding
Usefulness 3.96 Outstanding
General appearance and organization 3.98 Outstanding
Contextualization 3.94 Outstanding
Overall mean 3.96 Outstanding
Learner activity sheet
| Content [ 899 | Outstanding
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Structure and coherence 3.99 Outstanding

Learning activities 3.96 Outstanding

Usefulness 3.98 Outstanding

General appearance and organization 3.98 Outstanding
Contextualization 3.95 Outstanding

Overall mean 3.97 Outstanding

Note: Interpretation is based on the following scale: 3.51 — 4.00 Outstanding, 2.51 — 8.50 Very Satisfactory, 1.51 — 2.50
Satisfactory, 1.0 — 1.50 Unsatisfactory; N=34

The evaluation of the modules revealed an overwhelmingly positive response. With a mean rating of
3.96 across all criteria, students consistently rated the modules as "Outstanding." This high level of
satisfaction resonates with findings from prior research, which has shown that content relevance and
engaging activities are key factors in enhancing student engagement [ 87]. Specifically, the module's
content received an average rating of 3.96. This indicates that students found the subject matter
relevant, informative, and well-aligned with their learning needs. The structure and coherence of the
modules also garnered an impressive mean score of 3.97, signifying that the logical flow and
organization of the content facilitated comprehension and knowledge acquisition.

The learning activities integrated into the modules were deemed "Outstanding" with a mean score
of 3.95. This highlights the effectiveness of interactive and hands-on experiences in promoting active
learning and deeper understanding [1247]. Embedding real-world applications into science education
can foster critical thinking and problem-solving skills [1237]. The perceived usefulness of the modules,
with a mean score of 3.96, underscores their practical value in enabling students to apply their
knowledge in real-world contexts.

The general appearance and organization of the modules also received high praise, with a mean
score of 3.98. This suggests that the visual appeal and user-friendly layout of the materials contributed
to a positive learning experience. Notably, the contextualization of the modules, rated 3.94,
demonstrates the successtul integration of culturally relevant and locally specific content, a factor that
has been shown to enhance student motivation and achievement.

The learner activity sheets (LAS) mirrored the success of the modules, with an overall mean rating
of 8.97, classified as "Outstanding." The LAS content garnered a near-perfect mean score of 3.99,
underscoring its exceptional quality, relevance, and alignment with learning objectives. Similarly, the
structure and coherence of the LAS were deemed "Outstanding" with a mean score of 3.99, signifying a
well-organized and easy-to-follow format.

The learning activities embedded within the LAS were rated 3.96, affirming their effectiveness in
promoting active engagement and knowledge application. The perceived usefulness of the LAS, rated
3.98, highlights its practical value in reinforcing learning and facilitating skill development. The general
appearance and organization of the LAS, with a mean score of .98, further contributed to a positive and
productive learning experience.

The contextualization of the LAS, rated 3.95, reflects the successful integration of relevant and
meaningful contexts, enhancing the materials' appeal and relevance to students' lives and experiences.
This finding aligns with research emphasizing the importance of culturally responsive pedagogy in
fostering inclusivity and equity in education. The findings also underscore that innovations such as
contextualization are crucial to nation-building and development; they reinforce growth and positive
change [1237].

The overwhelmingly positive student evaluations of both the modules and LAS attest to the
effectiveness of contextualized instructional materials in enhancing learning outcomes. The consistently
high ratings across all criteria highlight the comprehensive quality of the materials, encompassing
content relevance, structure, engagement, usefulness, and contextualization.

These findings have significant implications for educational practice. They underscore the
importance of designing instructional materials that are not only informative and well-organized but
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also engaging, relevant, and culturally responsive. The integration of interactive activities, real-world
applications, and locally specific content emerges as a key strategy for promoting active learning, deeper
understanding, and enhanced student motivation.

The success of the contextualized instructional materials in this study provides compelling evidence
for their continued development and implementation. As educators strive to create inclusive and
equitable learning environments, the use of culturally responsive pedagogy and contextualized materials
emerges as a powerful tool for empowering all students to reach their full potential.

4. Conclusions and Recommendations

This study highlights the importance of contextualized instructional materials in enhancing Science
education. It identifies a gap in students' understanding of solution concentrations and suggests the
need for targeted interventions to improve practical application. The Science 7 module integrates
diverse instructional design models, demonstrating the potential for engaging and compelling learning
experiences. The study validates contextualized instructional materials centered on the Blue
Porterweed, which effectively addressed the least mastered competency in expressing solution
concentrations among Grade 7 students. The materials align with curriculum standards, have high
quality, and receive positive feedback from teachers and students. The systematic implementation of
these materials, as evidenced by pilot testing and classroom application, shows their effectiveness in
engaging students and enhancing their understanding of solution concentration. The study emphasizes
the potential of using locally available resources and a structured instructional design process to
improve teaching and learning outcomes. The materials' effectiveness in enhancing student learning and
engagement, aligning with curriculum standards, and fostering critical thinking, further emphasize their
potential contribution to Science education.

The use of a module, learner activity sheets, teacher activity guide, and lesson plan featuring the
Blue Porterweed plant has shown significant improvement in student learning outcomes. To maximize
benefits, students should engage in hands-on activities, ask questions, participate actively in class
discussions, connect learned concepts to real-life experiences, and appreciate local biodiversity. Teachers
can incorporate these materials into lesson plans, and curriculum developers should collaborate with
teachers and local communities to identify relevant resources. Science educators can attend professional
development workshops on contextualized teaching and learning. Future research should investigate
the long-term impact of these materials, explore different approaches, and assess their impact on
students from diverse backgrounds.

5. Implication

The successtul development and implementation of contextualized instructional materials featuring
the Blue Porterweed plant demonstrate the potential of this approach to enhance Science education. The
positive outcomes of this study suggest that incorporating locally relevant resources into the curriculum
can significantly improve student engagement, learning, and overall academic performance. This
approach holds promise for broader application across different subject areas and grade levels.

Funding: This study received no external funding. APC and other publication cost will be reimbursed
by the Research and Development Services office of the university.

Conflicts of Interest: The authors declare no conflicts of interest.

Author Contributions: Conceptualization and Methodology, J.J.O., JABM., N.CM.,, M.G.F.L, and
R.B.A; Instrument: J.J.O. and R.B.A;; Validation and Evaluation of Contextualized Learning Materials,
J.J.O; Analysis of Data and Interpretation, N.C.M.,, writing, draft, and editing, J.J.O., JA.BM., N.CM,,
M.G.F.L, and R.B.A; supervision and implementation, R.B.A.

Informed Consent Statement: Informed Consent was obtained from all subjects involved in the study.
Data availability Statement: The data presented in this study are available upon request to the
corresponding author ricky.acanto@chmsu.edu.ph

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 5: 1740-1772, 2024

DO 10.55214/ 2576848%.0815.1894

© 2024 by the authors; licensee Learning Gate



1767

Acknowledgements:

The authors would like to thank Department of Education, Manapla National High School, Carlos
Hilado Memorial State University for the support and the University’s Research and Development
Services office for the publication support.

Copyright:
© 2024 by the author. This article is an open access article distributed under the terms and conditions of
the Creative Commons Attribution (CC BY) license (https:/creativecommons.org/licenses/by/4..0/).

References

[1]
2]

[s]
[1]
(3]

[6]

7]

18]

[19]

[20]

Garcfa-Carmona, A. (2023). Scientific thinking and critical thinking in science education. Science & Education.
https://doi.org/10.1007/s11191-023-00460-5

Gu, J., & Belland, B. R. (2015). Preparing students with 21st century skills: Integrating scientific knowledge, skills,
and  epistemic  beliefs in  Middle School Science curricula. In Springer eBooks (pp. 89-60).
https://doi.org/10.1007/978-3-319-02573-5_3

Hodges, L. C. (2023). Teaching undergraduate science: A guide to overcoming obstacles to student learning. Taylor
& Francis.

Jamil, M., & Muhammad, Y. (2019). Teaching Science Students to Think Critically: Understanding Secondary School
Teachers' Practices. Journal of Research & Reflections in Education (JRRE), 13(2).

Kopec, D., Eckhardt, R., Gayle, D., Close, R., Yarmish, G., & Kogen, M. (2024b). Innovative approaches to science
education. Journal of Arts, Literature, Humanities and Social Sciences, 110.
https://doi.org/10.83193/jalhss.110.2024.1191

Vaghela, V. S., & Parsana, I. (2024). Teaching and Learning: Fostering student engagement, critical thinking, and
lifelong learning skills. Educational Administration: Theory and Practice.
https://doi.org/10.58555/kuey.v30i6(s).5324

Wang, Y. (2022). A comparative study on the effectiveness of traditional and modern teaching methods. In
Proceedings of the 2022 5th International Conference on Humanities Education and Social Sciences (ICHESS 2022)
(pp. 270—277). https://doi.org/10.2991/978-2-494069-89-3_32

Picardal, M. T., & Sanchez, J. M. P. (2022). Effectiveness of contextualization in Science instruction to enhance
science literacy in the Philippines: A meta-analysis. International Journal of Learning Teaching and Educational
Research, 21(1), 140-156. https://doi.org/10.26803/ijlter.21.1.9

Tapia, I. S. (2020). Introduction: A broad look at contextualization of science education across national contexts. In
Springer eBooks (pp. 1-12). https://doi.org/10.1007/978-3-030-27982-0_1

Bilican, K., Cakiroglu, J., & Oztekin, C. (2015). How contextualized learning settings enhance meaningful nature of
science understanding. Science Education International, 26(4), 463—487.

Fernandes, P., Leite, C., Mouraz, A., & FFigueiredo, C. (2012). Curricular contextualization: Tracking the meanings of
a concept. The Asia-Pacific Education Researcher, 22(4), 417-425. https://doi.org/10.1007/540299-012-0041-1

Al Ali, R, & Yousef, W. (2024). Enhancing student motivation and achievement in science classrooms through
STEM education. STEM Education, 4(8), 183—198. https://doi.org/10.3934/steme.2024012

Marosi, N., Avraamidou, L., & Galani, L. (2021). Culturally relevant pedagogies in science education as a response to
global migration. SN Social Sciences, 1(6). https://doi.org/10.1007/s48545-021-00159-w

Aikenhead, G. S., & Elliott, D. (2010). An emerging decolonizing science education in Canada. Canadian Journal of
Science Mathematics and Technology Education, 10(4), 321-338. https://doi.org/10.1080/14926156.2010.524967
Barron, B. (2006). Interest and self-sustained learning as catalysts of development: A learning ecology perspective.
Human Development, 49(4), 193—224. https://doi.org/10.1159/000094:368

DepEd Order No. 34, s. 2017. Guidelines on the contextualization of the curriculum. Department of Education,
Philippines.

Yadav, P., Modi, K., & Shah, M. (2021). Phytochemistry, pharmacology, and botanical aspects of Stachytarpheta
species -A review. International Journal of Green Pharmacy, 15(2). https://doi.org/10.22377/1jgp.v15i2.3078

Liew, P. M., & Yong, Y. K. (2016). Stachytarpheta jamaicensis (L.) Vahl: From traditional usage to pharmacological
evidence. Evidence-based Complementary and Alternative Medicine, 2016, 1-7.
https://doi.org/10.1155/2016/7842340

Santana, C. M. B,, Calegari, A. D. S., Carvalho, G. S, Soares, J. P. R, De Almeida, E. a. E., Jorge, J., & Franzolin, F.
(2023). Local biodiversity: students’ interests and perceptions, and teaching materials. International Journal of
Science Education, 46(9), 893—912. https://doi.org/10.1080/09500693.2023.2263916

Baran, P. S., Maimone, T. J., & Richter, J. M. (2007). Total synthesis of marine natural products without using
protecting groups. Nature, 446(7134), 404—408. https://doi.org/10.1038/nature05569

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 5: 1740-1772, 2024

DO 10.55214/ 2576848%.0815.1894

© 2024 by the authors; licensee Learning Gate


https://doi.org/10.1007/s11191-023-00460-5
https://doi.org/10.1007/978-3-319-02573-5_3
https://doi.org/10.33193/jalhss.110.2024.1191
https://doi.org/10.53555/kuey.v30i6(s).5324
https://doi.org/10.2991/978-2-494069-89-3_32
https://doi.org/10.26803/ijlter.21.1.9
https://doi.org/10.1007/978-3-030-27982-0_1
https://doi.org/10.1007/s40299-012-0041-1
https://doi.org/10.3934/steme.2024012
https://doi.org/10.1007/s43545-021-00159-w
https://doi.org/10.1080/14926156.2010.524967
https://doi.org/10.1159/000094368
https://doi.org/10.22377/ijgp.v15i2.3078
https://doi.org/10.1155/2016/7842340
https://doi.org/10.1080/09500693.2023.2263916
https://doi.org/10.1038/nature05569

[21]
[22]
23]
[24]
[25]
[26]
[27]
[28]

r207]
7307

[31]
[32]

[38]

[34]

[35]
[36]

[87]
[38]
[89]
[40]

[41]
[42]

[45]
[44]
C157
[16]
[47]

[48]
[49]

1768

Dewey, J. (1986). Experience  and  education. The  Educational ~ Forum, 50(3), 241-252.
https://doi.org/10.1080/00131728609335764

Bransford, J. D., Brown, A. L., & Cocking, R. R. (2000). How people learn: Brain, mind, experience, and school.
Expanded Edition. The National Academies Press. https://eric.ed.gov/?id=ED481522

Zajda, J. (2021). Constructivist learning theory and creating effective learning environments. In Globalisation,
comparative education and policy research (pp. 85—50). https://doi.org/10.1007/978-3-030-71575-5_3

Chand, S. P. (2023). Constructivism in Education: Exploring the contributions of Piaget, Vygotsky, and Bruner.
International Journal of Science and Research (IJSR), 12(7), 274—278. https://doi.org/10.21275/sr23630021800
Mayer, R. (2017). Using multimedia for e-learning. Journal of Computer Assisted Learning, 33(5), 403—423.
https://doi.org/10.1111/jcal. 12197

Gillies, R. M. (20238). Teaching science that is Inquiry-Based: practices and principles. In Springer eBooks (pp. 39—
58). https://doi.org/10.1007/978-3-031-18092-7_3

Anderson, L. W., & Krathwohl, D. R. (2001). A taxonomy for learning, teaching, and assessing : a revision of Bloom’s
taxonomy of educational objectives. In Longman eBooks. http://ci.nil.ac.jp/ncid/BA56711765

Mitchell, D. B., & Mueller, M. P. (2010). A philosophical analysis of David Orr’s theory of ecological literacy:
biophilia, ecojustice and moral education in school learning communities. Cultural Studies of Science Education, 6(1),
193—221. https://doi.org/10.1007/511422-010-9274-6

Poto, M. P., & Murray, E. M. (2024). Achieving a Common Future for all Through Sustainability-Conscious Legal
Education and Research Methods. Global Jurist, 0(0). https://doi.org/10.1515/gj-2028-0122

Nouraey, P., Al-Badi, A., Riasati, M. J., & Maata, R. L. (2020). Educational Program and Curriculum Evaluation
Models: A mini Systematic review of the recent trends. Universal Journal of Educational Research, 8(9), 4048—4055.
https://doi.org/10.13189/ujer.2020.080930

Yasar, G. C., & Aslan, B. (2021). Curriculum Theory: A Review study. Uluslararasi Egitim Programlari Ve Ogretim
Calismalar1 Dergisi, 11(2), 287—260. https://doi.org/10.81704/ijocis.2021.012

Abuhassna, H., Alnawajha, S., Awae, F., Adnan, M. a. B. M., & Edwards, B. I. (2024). Synthesizing technology
integration within the Addie model for instructional design: A comprehensive systematic literature review. Journal of
Autonomous Intelligence, 7(5), 1546. https://doi.org/10.32629/jai.v7i5.1546

Adeoye, N. M. A, Wirawan, N. K. a. S. 1., Pradnyani, N. M. S. S., & Septiarini, N. N. I. (2024). Revolutionizing
Education: Unleashing the power of the ADDIE model for Effective teaching and learning. JPI (Jurnal Pendidikan
Indonesia), 13(1), 202—209. https://doi.org/10.23887/jpiundiksha.v13i1.68624

Bates, A. (2015). Teaching in a Digital Age: Guidelines for Designing Teaching and learning. https://openlibrary-
repo.ecampusontario.ca/jspui/bitstream/128456789/276/ 14/ Teaching-in-a-Digital-Age-1429535678-Vi-
15092015.0dt

Reeves, T. (2006). Design research from a technology perspective. In Routledge eBooks (pp. 64-78).
https://doi.org/10.4824/9780203088364-13

Bhawra, J., Buchan, M. C., Green, B., Skinner, K., & Katapally, T. R. (2024). Correction: A guiding framework for
needs assessment evaluations to embed digital platforms in partnership with Indigenous communities. PLoS ONE,
19(6), €08054:87. https://doi.org/10.1871/journal.pone.0305487

Reigeluth, C. M., Beatty, B., & Myers, R. D. (2016). Instructional-design theories and models, volume iv: the shift to
learner-centered instruction.

DepEd. (2009). Evaluation rating sheet for print resources of LRMDS. Department of Education, Republic of the
Philippines

Lawshe, C. H. (1975). A quantitative approach to content validity. Personnel Psychology, 28(4), 563-575.
https://doi.org/10.1111/j.1744-6570.1975.tb01893.x

Shrout, P. E., & Fleiss, J. L. (1979). Intraclass correlations: Uses in assessing rater reliability. Psychological Bulletin,
86(2), 420—428. https://doi.org/10.1037/0033-2909.86.2.420

DepEd. (2016). K to 12 Curriculum Guide in Science. Department of Education, Republic of the Philippines

Domanais, M. & Deri, R.. (2022). Improving the least mastered competencies on number and number sense of grade 7
learners. International Journal of Advanced Research, 10(10), 127-139. https://doi.org/10.21474/1jar01/ 15471
Stiggins, R., & Chappuis, J. (2005). Using student-involved classroom assessment to close achievement gaps. Theory
Into Practice, 44(1), 11-18. https://doi.org/10.1207/51543042 1tip4401_3

Hattie, J. (2008). Visible learning. In Routledge eBooks. https://doi.org/10.4324/9780203887332

Xu, E., Wang, W, & Wang, Q. (2023). The effectiveness of collaborative problem solving in promoting students’
critical thinking: A meta-analysis based on empirical literature. Humanities and Social Sciences Communications,
10(1). https://doi.org/10.1057/541599-023-01508-1

Doolittle, A. E. (2002). Classroom assessment: What teachers need to know (Second edition). Journal of Educational
Measurement, 39(1), 85—90. https://doi.org/10.1111/].1745-3984.2002.tb01136.x

Tomlinson, C. A. (2014). The differentiated classroom: Responding to the needs of all learners. ASCD.

Marzano, R. J. (2008). What works in schools: Translating research into action. http://ci.nii.ac.jp/ncid/BA82817650
Devetak, I., Vogrinc, J., & GlaZar, S. A. (2008). Assessing 16-Y ear-Old students’ understanding of aqueous solution at
submicroscopic level. Research in Science Education, 39(2), 157—-179. https://doi.org/10.1007/511165-007-9077-2

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 5: 1740-1772, 2024

DO 10.55214/ 2576848%.0815.1894

© 2024 by the authors; licensee Learning Gate


https://doi.org/10.1080/00131728609335764
https://eric.ed.gov/?id=ED481522
https://doi.org/10.1007/978-3-030-71575-5_3
https://doi.org/10.21275/sr23630021800
https://doi.org/10.1111/jcal.12197
https://doi.org/10.1007/978-3-031-18092-7_3
http://ci.nii.ac.jp/ncid/BA56711765
https://doi.org/10.1007/s11422-010-9274-6
https://doi.org/10.1515/gj-2023-0122
https://doi.org/10.13189/ujer.2020.080930
https://doi.org/10.31704/ijocis.2021.012
https://doi.org/10.32629/jai.v7i5.1546
https://doi.org/10.23887/jpiundiksha.v13i1.68624
https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/276/14/Teaching-in-a-Digital-Age-1429535678-Vi-15092015.odt
https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/276/14/Teaching-in-a-Digital-Age-1429535678-Vi-15092015.odt
https://openlibrary-repo.ecampusontario.ca/jspui/bitstream/123456789/276/14/Teaching-in-a-Digital-Age-1429535678-Vi-15092015.odt
https://doi.org/10.4324/9780203088364-13
https://doi.org/10.1371/journal.pone.0305487
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x
https://doi.org/10.1037/0033-2909.86.2.420
https://doi.org/10.21474/ijar01/15471
https://doi.org/10.1207/s15430421tip4401_3
https://doi.org/10.4324/9780203887332
https://doi.org/10.1057/s41599-023-01508-1
https://doi.org/10.1111/j.1745-3984.2002.tb01136.x
http://ci.nii.ac.jp/ncid/BA82817650
https://doi.org/10.1007/s11165-007-9077-2

[58]

[59]
[60]
[61]
[62]
[63]

667
[67]
657

[69]

[70]

[71]
[72]

1769

Krause, S., & Tasooji, A. (2020). Diagnosing students’ misconceptions on solubility and saturation for understanding
of phase diagrams. American Society for Engineering Education. https://doi.org/10.18260/1-2—-1699

Cakmakei, G., Leach, J., & Donnelly, J. (2006). Students’ Ideas about Reaction Rate and its Relationship with
Concentration or  Pressure. International ~ Journal of  Science  Education, 28(15), 1795—-1815.
https://doi.org/10.1080/095006906008234:90

Joshi, G., Singh, P., Rao, M. M., & Grover, R. (2013). Evaluation of anti-inflammatory and analgesic activities of
Stachytarpheta jamaicensis leaf extract in experimental animals. Pharmacognosy Research, 5(2), 114-118.

Mabesa, R. L., & Solido, F. S. (2017). A checklist of Philippine medicinal plants. Asia Pacific Journal of Science and
Engineering, 2(2), 38-58.

Sambell, K., Brown, S., & Graham, L. (2017). Engaging students with positive learning experiences through
assessment and feedback. In Springer eBooks (pp. 139—187). https://doi.org/10.1007/978-3-319-54552-3_5

Sato, S. N., Moreno, E. C., Rubio-Zarapuz, A., Dalamitros, A. A., Yafiez-Sepulveda, R., Tornero-Aguilera, J. F., &
Clemente-Sudrez, V. J. (2023). Navigating the new normal: adapting online and distance learning in the Post-
Pandemic era. Education Sciences, 14(1), 19. https://doi.org/10.8390/educsci14010019

Fantinelli, S., Cortini, M., Di Fiore, T., Iervese, S., & Galanti, T. (2024). Bridging the gap between theoretical
learning and practical application: A qualitative study in the Italian educational context. Education Sciences, 14(2),
198. https://doi.org/10.8390/educsci14020198

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2019). Implications for educational
practice of the science of learning and development. Applied Developmental Science, 24(2), 97—-140.
https://doi.org/10.1080/10888691.2018.1537791

Madrazo, A. L., & Dio, R. V. (2020). Contextualized learning modules in bridging students’ learning gaps in calculus
with analytic geometry through independent learning. Journal on Mathematics Education, 11(8), 457—476.
https://doi.org/10.22842/jme.11.3.12456.457-476

Erlina, N., Putri, R. I. I., & Hartono, R. (2023). The use of contextualized learning materials in improving students'
critical thinking skills in science. Jurnal Pendidikan IPA Indonesia, 12(1), 1-10.

Pasira, 1. (2022). Assessing the effectiveness of differentiated instruction strategies in diverse classrooms. Journal of
Education Review Provision, 2(1), 28—31. https://doi.org/10.55885/jerp.v2il.151

Dumont, H., & Ready, D. D. (2023). On the promise of personalized learning for educational equity. Npj Science of
Learning, 8(1). https://doi.org/10.1088/541539-023-00174-x

Tetzlaft, L., Schmiedek, F., & Brod, G. (2020). Developing Personalized Education: a dynamic framework.
Educational Psychology Review, 83(3), 863—882. https://doi.org/10.1007/510648-020-09570-w

Bello, J. B., Concon, L. S., Polache, M. C. C., Ayaton, M. J. C., Manlicayan, R. D., Campomanes, J. P., & Saro, J. M.
(2023). Contextualized and localized science teaching and learning materials and its characteristics to improve
students’ learning  performance. Zenodo (CERN  European Organization for Nuclear Research).
https://doi.org/10.5281/zenodo.7607686

Gebre, E. H., & Polman, J. L. (2020). From “context” to “active contextualization”: Fostering learner agency in
contextualizing learning through science news reporting. Learning Culture and Social Interaction, 24, 100374.
https://doi.org/10.1016/j.1cs1.2019.100374

Akbar, K. F., Damanik, F. H. S., Juliana, J., Akib, A., & Wibowo, F. I. S. (2023). Inclusive Education Practices:
Fostering an accessible learning environment for diverse learners. Global International Journal of Innovative
Research, 1(3), 227-232. https://doi.org/10.59613/global.v1i3.35

Marosi, N., Avraamidou, L., & Galani, L. (2021). Culturally relevant pedagogies in science education as a response to
global migration. SN Social Sciences, 1(6). https://doi.org/10.1007/543545-021-00159-w

Kong, Y. (2021). The role of experiential learning on students’ motivation and classroom engagement. Frontiers in
Psychology, 12. https://doi.org/10.8389/fpsyg.2021.771272

Mebert, L., Barnes, R., Dalley, J., Gawarecki, L., Ghazi-Nezami, F., Shafer, G., Slater, J., & Yezbick, E. (2020).
Fostering student engagement through a real-world, collaborative project across disciplines and institutions. Higher
Education Pedagogies, 5(1), 30—51. https://doi.org/10.1080/23752696.2020.1750306

Nyika, J. M., & Mwema, IF. M. (2021). Conceptualizing student engagement and its role in meaningful learning and
teaching experiences. In Advances in educational technologies and instructional design book series (pp. 159—174).
https://doi.org/10.4018/978-1-7998-4658-1.ch008

Razak, A. A., Ramdan, M. R., Mahjom, N., Zabit, M. N. M., Muhammad, F., Hussin, M. Y. M., & Abdullah, N. L.
(2022). Improving critical thinking skills in teaching through problem-based learning for students: A scoping review.
International Journal of  Learning Teaching and Educational Research, 21(2), 342—362.
https://doi.org/10.26803/ijlter.21.2.19

Banks, J. A., & Banks, C. a. M. (2006). Multicultural Education: Issues and Perspectives. 6th Edition. Jossey-Bass, an
Imprint of Wiley. https://eric.ed.gov/?id=ED493656

Castro-Alonso, J. C., De Koning, B. B, Fiorella, L., & Paas, I'. (2021). Five Strategies for Optimizing instructional
materials: Instructor- and Learner-Managed Cognitive Load. Educational Psychology Review, 33(4), 1379-1407.
https://doi.org/10.1007/51064:8-021-09606-9

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 5: 1740-1772, 2024

DO 10.55214/ 2576848%.0815.1894

© 2024 by the authors; licensee Learning Gate


https://doi.org/10.18260/1-2--1699
https://doi.org/10.1080/09500690600823490
https://doi.org/10.1007/978-3-319-54552-3_5
https://doi.org/10.3390/educsci14010019
https://doi.org/10.3390/educsci14020198
https://doi.org/10.1080/10888691.2018.1537791
https://doi.org/10.22342/jme.11.3.12456.457-476
https://doi.org/10.55885/jerp.v2i1.151
https://doi.org/10.1038/s41539-023-00174-x
https://doi.org/10.1007/s10648-020-09570-w
https://doi.org/10.5281/zenodo.7607686
https://doi.org/10.1016/j.lcsi.2019.100374
https://doi.org/10.59613/global.v1i3.35
https://doi.org/10.1007/s43545-021-00159-w
https://doi.org/10.3389/fpsyg.2021.771272
https://doi.org/10.1080/23752696.2020.1750306
https://doi.org/10.4018/978-1-7998-4658-1.ch008
https://doi.org/10.26803/ijlter.21.2.19
https://eric.ed.gov/?id=ED493656
https://doi.org/10.1007/s10648-021-09606-9

78]
[74]
[75]
[76]

[77]

[78]
[79]

[80]
[81]
[82]

[83]
[84]
[85]
[86]

[87]
s8]
[897]

[90]
[o1]
[92]

(93]

[94]

[05]
ro6]

[97]
[98]

1770

Day, S. L., Atilgan, N., Giroux, A. E., & Sawyer, B. D. (2024). The influence of format readability on children’s
reading speed and comprehension. Education Sciences, 14(8), 854. https://doi.org/10.8390/educsci14080854

Mayer, R. E. (2014). Cognitive theory of multimedia learning. In Cambridge University Press eBooks (pp. 48—71).
https://doi.org/10.1017/cbo9781189547369.005

Sung, E., & Mayer, R. E. (2012). When graphics improve liking but not learning from online lessons. Computers in
Human Behavior, 28(5), 1618—1625. https://doi.org/10.1016/j.chb.2012.03.026

Moreno, R., & Mayer, R. E. (2000). A coherence effect in multimedia learning: The case for minimizing irrelevant
sounds in the design of multimedia instructional messages. Journal of Educational Psychology, 92(1), 117-125.
https://doi.org/10.1037/0022-0663.92.1.117

Clark, R. C., Mayer, R. E., & Thalheimer, W. (2003). E-learning and the science of instruction: Proven guidelines for
consumers and designers of multimedia learning. Performance Improvement Journal, 42(5), 41-—43.
https://doi.org/10.1002/pfi.4930420510

Sweller, J. (2010). Element interactivity and intrinsic, extraneous, and germane cognitive load. Educational
Psychology Review, 22(2), 123-138. https://doi.org/10.1007/5s10648-010-9128-5

Guo, D., McTigue, E. M., Matthews, S. D., & Zimmer, W. (2020). The impact of visual displays on learning across
the Disciplines: A systematic review. Educational Psychology Review, 32(8), 627-656.
https://doi.org/10.1007/5s10648-020-09523-3

Moreno, R., & Mayer, R. (2007). Interactive multimodal learning environments. Educational Psychology Review,
19(8), 309-326. https://doi.org/10.1007/s10648-007-9047-2

Mijares, B. F., III. (2023). Development and validation of a supplementary learning material in earth science. Cosmos
an International Journal of Art & Higher Education, 12(1), 56—76. https://doi.org/10.46360/cosmos.ahe.520231005

Wang, J., Liu, Y., Li, P,, Lin, Z., Sindakis, S., & Aggarwal, S. (2023). Overview of Data Quality : Examining the
dimensions,  antecedents, and impacts of data quality. Journal of the Knowledge Economy.
https://doi.org/10.1007/513182-022-01096-6

Walters, F. S., & Newman, M. (2008). Understanding by design (2nd Edition). Grant Wiggins and Jay McTighe.
TESOL Quarterly, 42(1), 162—165. https://doi.org/10.1002/].1545-7249.2008.tb00220.x

Schlechty, P. C. (2002). Working on the Work: An Action Plan for Teachers, Principals, and Superintendents. The
Jossey-Bass Education Series. Institute of Education Sciences. https://eric.ed.gov/?id=ED465719

Darda, K. M., & Cross, E. S. (2022). The role of expertise and culture in visual art appreciation. Scientific Reports,
12(1). https://doi.org/10.1038/541598-022-14128-7

Gitomer, D. H., Martinez, J. ., Battey, D., & Hyland, N. E. (2019). Assessing the assessment: Evidence of reliability
and validity in the EDTPA. American Educational Research Journal, 58(1), 3—31.
https://doi.org/10.8102/0002831219890608

Miller, M. D. (2019). Reliability in educational assessments. Education.
https://doi.org/10.1093/0bo/9780199756810-0228

Kolaski, K., Logan, L. R., & Toannidis, J. P. A. (2028b). Guidance to best tools and practices for systematic reviews.
Systematic Reviews, 12(1). https://doi.org/10.1186/513643-023-02255-9

Campbell, T., & Lee, O. (2021). Instructional materials designed for a framework for K-12 science education and the
next generation science standards: an introduction to the special issue. Journal of Science Teacher Education, 82(7),
727-734. https://doi.org/10.1080/1046560x.2021.1975359

Kul, U., Celik, S., & Aksu, Z. (2018). The Impact of educational material use on Mathematics Achievement: A Meta-
Analysis. International Journal of Instruction, 11(4), 303—324. https://doi.org/10.12973/1ji.2018.11420a

Kaufman, J., Tosh, K., & Mattox, T. (2019). Are U.S. teachers using high-quality instructional materials? In RAND
Corporation eBooks. https://doi.org/10.7249/rr2575.11

Russell, J. L., DiNapoli, J., & Murray, E. (2022). Documenting professional learning focused on implementing high-
quality instructional materials in mathematics: the AIM—TRU learning cycle. International Journal of STEM
Education, 9(1). https://doi.org/10.1186/540594-022-00362-y

Jaiswal, P., & Al-Hattami, A. (2020). Enhancing learners’ academic performances using student centered approaches.
International Journal of Emerging Technologies in Learning (JET), 15(16), 4.
https://doi.org/10.8991/ijet.v15116.14875

Kwangmuang, P., Jarutkamolpong, S., Sangboonraung, W., & Daungtod, S. (2021). The development of learning
innovation to enhance higher-order thinking skills for students in Thailand junior high schools. Heliyon, 7(6),
€07309. https://doi.org/10.1016/].heliyon.2021.e07309

Paolini, A. (2015). Enhancing teaching effectiveness and student learning outcomes. The Journal of Effective
Teaching, 15(1), 20—-383. http://files.eric.ed.gov/fulltext/EJ1060429.pdf

Freeman-Green, S., Williamson, P., & Cornelius, K. E. (2023). Promoting inclusive practices in education: bridging
gaps and fostering independence. Teaching Exceptional Children, 56(2), 68—69.
https://doi.org/10.1177/00400599231223785

CAST (2018). Universal Design for Learning Guidelines version 2.2.

Caingcoy, M. (2023). Culturally responsive pedagogy. Diversitas Journal, 8(4), 3203-3212.
https://doi.org/10.48017/dj.v8i4.2780

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 5: 1740-1772, 2024

DO 10.55214/ 2576848%.0815.1894

© 2024 by the authors; licensee Learning Gate


https://doi.org/10.3390/educsci14080854
https://doi.org/10.1017/cbo9781139547369.005
https://doi.org/10.1016/j.chb.2012.03.026
https://doi.org/10.1037/0022-0663.92.1.117
https://doi.org/10.1002/pfi.4930420510
https://doi.org/10.1007/s10648-010-9128-5
https://doi.org/10.1007/s10648-020-09523-3
https://doi.org/10.1007/s10648-007-9047-2
https://doi.org/10.46360/cosmos.ahe.520231005
https://doi.org/10.1007/s13132-022-01096-6
https://doi.org/10.1002/j.1545-7249.2008.tb00220.x
https://eric.ed.gov/?id=ED465719
https://doi.org/10.1038/s41598-022-14128-7
https://doi.org/10.3102/0002831219890608
https://doi.org/10.1093/obo/9780199756810-0228
https://doi.org/10.1186/s13643-023-02255-9
https://doi.org/10.1080/1046560x.2021.1975359
https://doi.org/10.12973/iji.2018.11420a
https://doi.org/10.7249/rr2575.11
https://doi.org/10.1186/s40594-022-00362-y
https://doi.org/10.3991/ijet.v15i16.14875
https://doi.org/10.1016/j.heliyon.2021.e07309
http://files.eric.ed.gov/fulltext/EJ1060429.pdf
https://doi.org/10.1177/00400599231223785
https://doi.org/10.48017/dj.v8i4.2780

[99]
[100]

[101]
[102]

(1037

[104]
[105]
[106]
[107]

[108]
[109]
[110]
[
[112]

[118]
[114]
[115]

[116]
[117]
C118]
C119]

[120]
[121]
[129]
[125]

1771

Goss, H. (2022). Student Learning Outcomes Assessment in Higher Education and in Academic Libraries: A review
of the literature. The Journal of Academic Librarianship, 48(2), 102485. https://doi.org/10.1016/j.acalib.2021.102485
Dunkle, K. M., & Yantz, J. L. (2020). Intentional design and implementation of a “flipped” upper division geology
course: Improving student learning outcomes, persistence, and attitudes. Journal of Geoscience Education, 69(1), 55—
70. https://doi.org/10.1080/10899995.2020.1787808

Sibanda, M. (2024). The Case for Open Educational Resources in Electrical Engineering. In The Case for Open
Educational Resources in Electrical Engineering (pp. 165—182). https://doi.org/10.1007/978-3-031-56953-1_10
Padillo, G. G., Manguilimotan, R. P., Capuno, R. G., & Espina, R. C. (2021). Professional development activities and
teacher performance. International ~ Journal of  Education and  Practice,  9(3),  497-506.
https://doi.org/10.18488/journal.61.2021.93.497.506

Medvedev, V., & Solnyshkina, M. (2021). Technologies of assessing and enhancing cohesion of instructional and
narrative texts. In Lecture notes in networks and systems (pp. 698—712). https://doi.org/10.1007/978-3-030-89477-
1_66

Masrai, A. (2019). Vocabulary and reading Comprehension revisited: Evidence for High-, Mid-, and Low-Frequency
Vocabulary knowledge. SAGE Open, 9(2), 215824401984518. https://doi.org/10.1177/215824401984:5182

Hanan S. (2024). Varied sentence structures that keep readers hooked - Inksnatcher. Inksnatcher.
https://inksnatcher.com/varied-sentence-structures-that-keep-readers-hooked/

Kendeou, P., & Johnson, V. (2024). The nature of misinformation in education. Current Opinion in Psychology, 55,
1017384 https://doi.org/10.1016/j.copsyc.2023.101734

Soeharto, S., CsapA, B., Sarimanah, E., Dewi, F. 1., & Sabri, T. (2019). A review of students’ common misconceptions
in science and their diagnostic assessment tools. Jurnal Pendidikan IPA  Indonesia, 8(2).
https://doi.org/10.15294/]pii.v8i2.18649

Johnson, J. L., Adkins, D., & Chauvin, S. (2020). A review of the quality Indicators of rigor in Qualitative research.
American Journal of Pharmaceutical Education, 84(1), 7120. https://doi.org/10.5688/ajpe7120

Miao, F., Mishra, S., Orr, D., & Janssen, B. (2019). Guidelines on the development of Open Educational Resources
Policies. http://oasis.col.org/handle/11599/3455

Darling-Hammond, L., Hyler, M. E., & Gardner, M. (2017). Effective teacher professional development. Palo Alto,
CA: Learning Policy Institute. https://doi.org/10.54300/122.311

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital technologies in education:
A review. Sustainable Operations and Computers, 3, 275—285. https://doi.org/10.1016/].sus0¢.2022.05.004
Almerino, P. M., Ocampo, L. A., Abellana, D. P. M., Almerino, J. G. F., Mamites, I. O., Pinili, L. C., Tenerife, J. J. L.,
Sitoy, R. E., Abelgas, L. J., & Peteros, E. D. (2020). Evaluating the academic performance of K-12 students in the
Philippines: A Standardized Evaluation approach. Education Research International, 2020, 1-8.
https://doi.org/10.1155/2020/8877712

Adeoye, M. A., & Jimoh, H. A. (2023). Problem-solving skills among 21st-Century learners toward creativity and
innovation ideas. Thinking Skills and Creativity Journal, 6(1), 52—58. https://doi.org/10.28887/tscj.v6i1.62708
Osiesi, M. P. (2020). Educational Evaluation: Functions, essence and applications in primary schools’ teaching and
learning. Society & Sustainability, 2(2), 1-9. https://doi.org/10.88157/society_sustainability.v2i2.134

Eden, N. C. A, Chisom, N. O. N., & Adeniyi, N. I. S. (2024)). Cultural competence in education: strategies for fostering
inclusivity and diversity awareness. International Journal of Applied Research in Social Sciences, 6(3), 883—-392.
https://doi.org/10.51594/ijarss.v6i3.895

Vartak, D., Jeurissen, D., Self, M. W., & Roelfsema, P. R. (2017). The influence of attention and reward on the
learning of stimulus-response associations. Scientific Reports, 7(1). https://doi.org/10.1038/541598-017-08200-w
Royani, S., & Sadiah, S. (2019). An analysis of grammatical errors in students’” writing descriptive text. PROJECT
(Professional Journal of English Education), 2(6), 764. https://doi.org/10.22460/project.v2i6.p764-770

Rahimi, R. A., & Oh, G. S. (2024). Rethinking the role of educators in the 21st century: navigating globalization,
technology, and pandemics. Journal of Marketing Analytics. https://doi.org/10.1057/541270-024-00303-4
Diekerhof, E. (2021). Changing Journalistic Information-Gathering Practices? Reliability in everyday information
gathering in High-Speed newsrooms. Journalism Practice, 17(8), 411-428.
https://doi.org/10.1080/17512786.2021.1922300

Iqgbal, M. H., Siddiqie, S. A., & Mazid, M. A. (2021). Rethinking theories of lesson plan for effective teaching and
learning. Social Sciences & Humanities Open, 4(1), 100172. https://doi.org/10.1016/].ssah0.2021.100172

Simonson, S. R., Earl, B., & Frary, M. (2021). Establishing a framework for assessing teaching effectiveness. College
Teaching, 70(2), 164—180. https://doi.org/10.1080/87567555.2021.1909528

Prince, M. J. (2004). Does active learning work? A review of the research. Journal of Engineering Education, 93(8),
223-231. https://doi.org/10.1002/j.2168-9830.2004.tb00809.x

Acanto, R. B. (2024b). NatPro LabPro: An innovative laboratory package in plant extract screening for scientific
research projects. International Journal of ADVANCED AND APPLIED SCIENCES, 11(5), 70-86.
https://doi.org/10.21833/ijaas.2024.05.008

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 5: 1740-1772, 2024

DO 10.55214/ 2576848%.0815.1894

© 2024 by the authors; licensee Learning Gate


https://doi.org/10.1016/j.acalib.2021.102485
https://doi.org/10.1080/10899995.2020.1787808
https://doi.org/10.1007/978-3-031-56953-1_10
https://doi.org/10.18488/journal.61.2021.93.497.506
https://doi.org/10.1007/978-3-030-89477-1_66
https://doi.org/10.1007/978-3-030-89477-1_66
https://doi.org/10.1177/2158244019845182
https://inksnatcher.com/varied-sentence-structures-that-keep-readers-hooked/
https://doi.org/10.1016/j.copsyc.2023.101734
https://doi.org/10.15294/jpii.v8i2.18649
https://doi.org/10.5688/ajpe7120
http://oasis.col.org/handle/11599/3455
https://doi.org/10.54300/122.311
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.1155/2020/8877712
https://doi.org/10.23887/tscj.v6i1.62708
https://doi.org/10.38157/society_sustainability.v2i2.134
https://doi.org/10.51594/ijarss.v6i3.895
https://doi.org/10.1038/s41598-017-08200-w
https://doi.org/10.22460/project.v2i6.p764-770
https://doi.org/10.1057/s41270-024-00303-4
https://doi.org/10.1080/17512786.2021.1922300
https://doi.org/10.1016/j.ssaho.2021.100172
https://doi.org/10.1080/87567555.2021.1909528
https://doi.org/10.1002/j.2168-9830.2004.tb00809.x
https://doi.org/10.21833/ijaas.2024.05.008

1772

[124] Hwang, G., Chang, S., Chen, P., & Chen, X. (2017). Effects of integrating an active learning-promoting mechanism
into location-based real-world learning environments on students’ learning performances and behaviors. Educational
Technology Research and Development, 66(2), 451—474. https://doi.org/10.1007/s11423-017-9567-5

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 5: 1740-1772, 2024

DO 10.55214/ 2576848%.0815.1894

© 2024 by the authors; licensee Learning Gate


https://doi.org/10.1007/s11423-017-9567-5

