Research Instruments

1.1 Interview Instruments 
Blueprint for the Teacher Interview Guide
	Aspect
	Indicator
	Source 

	Use of Instructional Materials 
	Explains the instructional materials used by teachers and students for learning
	Piaget (as cited in Amir & Risnawati, 2015); Hidayati (2012)

	
	Identifies the strengths and weaknesses of the instructional materials currently used
	Vygotsky (as cited in Agustyaningrum & Pradanti, 2022); Sudjana & Rivai (as cited in Nurrita, 2018)

	
	Additional instructional materials used at school 
	Undergraduate thesis: Elca Berlianti (2023)

	Challenges in Using Instructional Materials
	Explains the challenges teachers encounter when searching for instructional materials
	Astuti (2020); Mulyana (2019)

	
	Ways to overcome challenges in finding additional instructional materials 
	

	
	Explains the use of learning modules as instructional materials
	

	Teachers' Perceptions of the Need for Independently Developed Instructional Materials
	Explains teachers' experiences in independently developing instructional materials 
	Undergraduate thesis: Elca Berlianti (2023)


	
	Ways of accessing independently developed instructional materials and the challenges encountered
	

	
	Identifies teachers' views on the desired development of learning modules
	

	The Concept of Ethnoscience in Elementary School Learning
	Teachers' understanding of the concept of ethnoscience-based learning
	Surtikanti & Rahayu (2019); Kurniawan (2020)

	
	Implementation of local cultural elements in science learning
	Widodo et al. (2022); Rahmawati (2021)

	
	Mechanisms for connecting cultural activities with science concepts in the classroom
	Maulana (2022); Sudarwan (2020)

	
	Teachers' strategies for fostering pride in local culture through learning activities
	Arifin (2021); Sutarno (2018)

	The Concept of ESD in Elementary School Learning 
	Teachers' understanding of the concept of Education for Sustainable Development
	UNESCO (2017); Tilbury (2011)

	
	Teachers' strategies for instilling sustainability values 
	Akenji & Bengtsson (2018); Nugroho (2022)

	
	Integration of environmental, social, and economic content within a single learning theme
	Sterling (2010); Hidayati & Hasanah (2023)

	
	Explains the difficulties encountered when implementing the ESD concept in learning
	Nugroho (2022); Tilbury (2011)

	Learning that Develops Creative-Thinking Skills 
	Teachers' understanding of the importance of learning that develops creative-thinking skills 
	Munandar (2014); Ningrum (2022)

	
	Learning strategies that encourage students to think creatively
	Uloli (2021); Savitri et al. (2019)

	
	Barriers and solutions in developing students' creativity
	Ningrum (2022); Uloli (2021)


	Ethno-ESD-Based Module for Enhancing Creative Thinking 
	Explains the availability of Ethno-ESD-based modules for enhancing creative thinking
	Undergraduate thesis: Elca Berlianti (2023)

	
	Identifies views on the development of Ethno-ESD to enhance creative thinking
	



Blueprint for the Student Interview Guide
	Aspect
	Indicator
	Source 

	Learning Process and Use of Instructional Materials
	Classroom atmosphere during the learning process
	

	
	Use of instructional materials
	Piaget (as cited in Amir & Risnawati, 2015); Hidayati (2012)

	
	Students' understanding of instructional-material content related to everyday life
		Vygotsky (as cited in Agustyaningrum & Pradanti, 2022); Mulyana (2019)



	




	
	Parts of the instructional materials that students like most and find easiest to understand
	Astuti (2020); Rahmawati (2021)

	Local-Culture-Based Learning Connected to Science Content (Ethnoscience)
	Students' experiences during learning that addresses local culture
	Surtikanti & Rahayu (2019); Maulana (2022)

	
	Students' understanding of the relationship between local culture and science concepts
	Widodo et al. (2022); Rahmawati (2021)

	
	Learning activities that connect culture with science
	Kurniawan (2020); Sutarno (2018)

	
	Students' difficulties in understanding culture-based learning
	Maulana (2022); Surtikanti & Rahayu (2019)

	Learning that Fosters Sustainability Attitudes (ESD)
	Students' attitudes toward environmental stewardship behaviors
	UNESCO (2017); Nugroho (2022)

	
	Students' experiences regarding the importance of sustainability
	Hidayati & Hasanah (2023); Tilbury (2011)

	Students' Creative-Thinking Skills
	Students' experiences in creating projects, products, or works in the classroom 
	Uloli (2021); Savitri et al. (2019)

	
	Students' ability to propose new ideas or alternative solutions 
	Munandar (2014); Ningrum (2022)

	
	Students' views of learning activities that foster creativity
	Ningrum (2022)

	
	Difficulties encountered when developing creative ideas
	Munandar (2014); Uloli (2021)



Blueprint for the Business Owner Interview Guide
	Aspect
	Indicator
	Source 

	Community Engagement with Elementary Schools
	Experience receiving visits from elementary school students to Galendo production sites
	Rahmawati (2021); Sibarani (2018)

	
	Activities carried out by students during visits
	Arifin (2021); Wulandari (2022)

	
	Benefits of visit activities for the community and students
	Hidayat (2020); Sutarno (2018)

	
	Community views on collaboration between schools and local cultural practitioners
	Mulyana (2019); Rahmawati (2021)

	Ingredients and Galendo Production Process
	Main ingredients and the local sources of materials used
	Nuryanti (2018); Fitriana (2020)

	
	Stages of the traditional and modern Galendo production process
	Sibarani (2018); Hidayat (2020)

	
	Changes in the use of tools or materials over time
	Arifin (2021); Wulandari (2022)

	
	Challenges encountered in maintaining material quality and sustainability
	Akenji & Bengtsson (2018); Chigbu et al. (2023)

	Cultural and Sustainability Values in the Production Process 
	Efforts by business owners to maintain the sustainability of materials and manage production waste
	Nugroho (2022); Chigbu et al. (2023)

	The Urgency of Implementing Galendo Cultural Learning in Elementary Schools 
	The importance of introducing the Galendo cultural production process in elementary science learning
	Rahmawati (2021); Surtikanti & Rahayu (2019)

	
	Community expectations that schools involve local culture in learning
	Arifin (2021); Wulandari (2022)

	
	Community views on the impact of culture-based education on children
	Sutarno (2018); Hidayat (2020)





















1.2 Documentary Study 
	Aspect
	Indicator
	Source 

	Availability of Instructional Materials in Elementary Schools
	Instructional materials used by teachers in the learning process
	Nurrita (2018); Astuti (2020)

	
	The structure and content of instructional materials include learning objectives, content, learning activities, and evaluation
	Mulyana (2019); Sudarwan (2020)

	Alignment of instructional materials with ethnoscience elements 
	The content or activities in the instructional materials include elements of local culture, such as Galendo production or other traditional practices
	Surtikanti & Rahayu (2019); Rahmawati (2021); Sibarani (2018)

	
	References or learning activities that connect culture with science concepts are included
	Kurniawan (2020); Arifin (2021)

	Alignment of instructional materials with ESD (Education for Sustainable Development) values
	The instructional materials include sustainability values (environmental, social, economic, and cultural)
	UNESCO (2017); Tilbury (2011); Nugroho (2022)

	
	Learning activities in the module encourage environmentally responsible behavior and social responsibility
	Akenji & Bengtsson (2018); Hidayati & Hasanah (2023)

	Alignment of instructional materials with the development of creative-thinking skills
	The module includes activities that require students to generate many ideas, solutions, or new ways of thinking (fluency and flexibility)
	Ningrum (2022); Munandar (2014)

	
	The module includes project activities, product development, or contextual problem solving
	Uloli (2021); Savitri et al. (2019)

	Context for Implementing Ethno-ESD Instructional Materials in Elementary Schools
	Documents or reports describe learning activities integrated with Galendo production or visits to local business owners
	Fitriana (2020); Wulandari (2022)



























1.3 Observation 
	Aspect
	Indicator
	Source 

	Fluency
	Students are able to express many ideas, questions, or answers during learning
	




Torrance (as cited in Munandar, 2014)

	Flexibility
	Students are able to use various approaches or strategies to solve problems
	

	Originality 
	Students are able to generate ideas or solutions that are unique and different from those of other students
	

	Elaboration 
	Students are able to develop and elaborate ideas in a detailed and systematic manner
	

	Independent Learning 
	Students initiate learning activities and seek information independently without waiting for teacher direction
	Febriyanti et al.; Arrafii et al. (2025)

	
	Students complete assigned tasks and demonstrate diligence in learning
	Suardi (2025); Zakiyah (2023)

	
	Students use learning time effectively and comply with classroom rules
	Arrafii et al. (2025); Suardi (2025)

















1.4 Expert Judgment 
Blueprint for the Subject-Matter Expert Validation Form
	Aspect
	Indicator
	Source 

	Content Alignment 
	Alignment with learning objectives
	Depdiknas (2008); Widodo & Jasmadi (2017)

	
	Coherence among objectives, content, and evaluation 
	Nieveen (2013)

	Accuracy and Depth of Concepts 
	Accuracy of science concepts and principles
	Prastowo (2015); Uloli (2021)

	
	Breadth and depth of content appropriate for the elementary-school level
	Depdiknas (2008)

	
	Accuracy of scientific facts and examples
	Widodo & Jasmadi (2017)

	Integration and Usefulness of Content 
	The subtopics are logically organized and mutually supportive
	Nieveen (2013)

	
	The content is useful for broadening students' knowledge
	Rahmawati (2021)

	
	The content is engaging and encourages students' learning motivation 
	Prastowo (2015)

	Development of Creative-Thinking Skills 
	Promotes fluency
	Torrance (as cited in Munandar, 2014)

	
	Promotes flexibility
	

	
	Encourages the creation of unique ideas or products that differ from commonly generated ideas (Originality)
	

	
	Enables students to elaborate and develop existing ideas in detail to produce more meaningful work (Elaboration)
	



Blueprint for the Ethno-ESD Expert Validation Form
	Aspect 
	Indicator
	Source 

	Contextuality and Relevance of Ethno-ESD
	Alignment of the content with students' everyday lives
	Rahmawati (2021); Sartika et al. (2020)

	
	Integration of local cultural values (ethnoscience)
	Uloli (2021)

	
	Integration of Education for Sustainable Development (ESD) values
	Torrance (as cited in Munandar, 2014)

	Reconstruction of indigenous/local science into scientific knowledge 
	The content connects local/indigenous knowledge with scientific knowledge
	

	
	The content is able to transform local/indigenous knowledge into scientific knowledge 
	

	
	The relationship between cultural practices and science concepts is presented explicitly
	



Table 3.8 Blueprint for the Instructional Materials Expert Validation Form
	Aspect 
	Indicator
	Source 

	Content Feasibility
	Alignment of the content with basic competencies and learning objectives
	Depdiknas (2008); Prastowo (2015); Widodo & Jasmadi (2017)

	
	Accuracy of concepts and information
	

	
	Alignment of the content with the Ethno-ESD context
	

	Presentation Feasibility
	Coherence of presentation
	Prastowo (2015); Arsyad (2017)

	
	Consistency of the presentation structure
	

	
	Use of illustrations, images, and activities
	

	Linguistic Feasibility
	Accuracy of language use
	Widodo & Jasmadi (2017); Depdiknas (2008); Nieveen (2013)

	
	Readability and attractiveness of the language
	

	
	Alignment of language style with students' characteristics
	

	Graphical Feasibility
	Appropriateness of module size
	Arsyad (2017); Prastowo (2015)

	
	Layout and typography design
	

	
	Appropriateness of illustrations and colors
	

	Module Characteristics 
	Self-Instruction: Students can learn independently with guidance from the module
	Depdiknas (2008)

	
	Self-Contained: All content and activities are included within a single integrated module
	

	
	Stand-Alone: The module can be used without depending on other instructional materials
	

	
	Adaptive: The module content can readily be adapted to cultural, environmental, and scientific-technological contexts
	

	
	User-Friendly: Instructions are clear, navigation is easy, and the interface is user-friendly
	



1.5 Student Response Questionnaire
	Aspect
	Indicator
	Source

	Content Feasibility
	This module explains Galendo production in relation to local culture
	UNESCO (2017); Widiyanti (2020)

	
	The scientific explanations related to Galendo production are easy to understand
	Depdiknas (2008); Wahyuningsih & Hidayat (2021)

	
	The content in the module is closely related to everyday life
	Rusman (2017); Trianto (2018)

	Module Presentation
	The images, colors, and overall appearance of the module are attractive to read
	Arsyad (2019); Sadiman et al. (2014)

	
	The language used in the module is easy to understand
	Tarigan (2015); Depdiknas (2016)

	
	The instructions and activities in the module are easy to follow
	Nieveen (2007); Sugiyono (2019)

	
	This module can increase learning motivation
	Daryanto (2016); Prastowo (2015)

	Development of Creative-Thinking Skills
	The module helps students generate many ideas about using natural materials, such as those related to Galendo
	



Torrance (1974) ; Munandar (2016)

	
	The module helps students think in different ways to find solutions to problems
	

	
	The module encourages the emergence of new ideas, such as creating different and appealing Galendo-based products
	

	
	The module helps students develop and elaborate ideas more effectively
	



































	No.
	Indicator 
Creative-Thinking Indicator
	Content
	Item Indicator
	Question
	Answer
	Cognitive Level
	Weight
Score

	1.
	Fluency
	Characteristics of Raw Materials
	Given a data table showing two coconut conditions, students are able to compare production efficiency fluently
	Study the following table comparing coconut-milk yields from two types of coconut 
	Coconut Type
	Coconut Milk Volume
	Water Content

	Young Coconut
	500 ml
	85%

	Mature Coconut
	350 ml
	50%


If you were producing Galendo in large quantities and wanted high heating-time efficiency, how would you compare the two types of coconut to determine the best choice? 
a. Combine young and mature coconuts so that the volume of coconut milk is high while the water content remains at a moderate level
b. Choose young coconuts because they produce a larger volume of coconut milk, so the amount of Galendo produced will automatically be greater
c. Choose mature coconuts because their lower water content allows evaporation to occur much faster, thereby saving time and fuel
d. Choose young coconuts because their softer flesh makes it easier to release oil droplets during extraction
	c. Choose mature coconuts because their lower water content allows evaporation to occur much faster, thereby saving time and fuel

	C5 (Comparing)
	Correct: 1
Incorrect: 0



	2.
	Fluency 
	Characteristics of Mixtures
	Given a table of alternative stabilizer tests, students are able to validate an appropriate substitute material
	An experiment was conducted by mixing water, oil, and several test substances to identify an alternative emulsifier to coconut protein. The data are shown below:
	Test Substance
	Observation Result

	Substance X
	Oil and water combine, forming a uniformly cloudy liquid

	Substance Y
	Oil remains on top, while substance Y settles at the bottom

	Substance Z
	Three separate layers form


Which test substance has properties most similar to coconut protein as an emulsifier? 
a. Substance Z, because it creates order by separating the mixture into three distinct layers
b. Substance Y, because it separates from the mixture, making it easier to quickly collect the pure oil component
c. Substance X, because it is able to keep oil and water together in a single stable liquid phase
d. Substances X and Z, because both significantly affect the position of the oil in the test container
	c. Substance X, because it is able to keep oil and water together in a single stable liquid phase

	C5 (Validating)
	Correct: 1
Incorrect: 0

	3.
	Flexibility 
	Changes in Properties of Matter
	Given stability-test duration data for three artificial emulsion liquids, students are able to determine which liquid contains the most effective stabilizing emulsifier 
	Study the following table showing the stability test of artificial emulsions
	Liquid
	Duration

	X
	Remains homogeneous for 15 minutes before separating

	Y
	Remains homogeneous for 60 minutes before separating

	Z
	Remains homogeneous for 5 minutes before separating


Based on the quantitative data, which liquid contains the most effective stabilizer (emulsifier) for keeping polar and non-polar phases together? 
a. Liquid X, because its stability duration is in the middle range, so the particles are not too densely packed
b. Liquid Y, because it is able to maintain a homogeneous phase for the longest period
c. Liquid Z, because it separates the liquid components most quickly, making them easier to filter
d. All liquids have the same efficiency because their emulsion volumes are identical
	c. Liquid Z, because it separates the liquid components most quickly, making them easier to filter

	C5 (Comparing)
	Correct: 1
Incorrect: 0

	4.
	Flexibility
	Mixture Stability
	Given a graph showing the relationship between temperature and emulsion stability, students are able to critically analyze the critical point of emulsion failure from multiple perspectives
	Study the following graph showing the relationship between coconut-milk heating duration and emulsion viscosity 
[image: ]









Critically analyze this phenomenon from the perspective of the stability of coconut's natural emulsion
a. The decrease occurs because the amount of water in the pan suddenly increases due to a chemical reaction with the surrounding air
b. The graph decreases because all of the protein content has completely evaporated into nitrogen gas and escaped into the atmosphere
c. The viscosity decreases because the emulsifying agent (protein) has been damaged by heat and releases the oil phase to the surface, indicating the collapse of the emulsion system
d. The viscosity decreases because the pan develops microleaks at the bottom, allowing solid components to escape
	c. The viscosity decreases because the emulsifying agent (protein) has been damaged by heat and releases the oil phase to the surface, indicating the collapse of the emulsion system

	C5 (Critiquing)
	Correct: 1
Incorrect: 0

	5.
	Flexibility
	Mixture Separation
	Given a text about the waste residue from extracting coconut milk from mature coconuts, students are able to propose a creative new food product in the form of gluten-free flour that is safe for human consumption
	A group of students wants to create an innovative culinary product from the abundant residue left after extracting coconut milk from mature coconuts. Which food-production idea is the safest, has high economic value, and is suitable for human consumption? 
a. Burn the dried coconut residue to produce charcoal
b. Ferment the coconut residue into organic fertilizer to improve nutrient availability in garden soil
c. Process the residue into a high-fiber supplementary feed for livestock
d. Dry and grind the residue into gluten-free coconut flour
	d. Dry and grind the residue into gluten-free coconut flour
	C5 (Critiquing)
	Correct: 1
Incorrect: 0

	6.
	Fluency 
	Evaporation 
	Given an image of a heating vessel, students are able to design variations in the vessel's surface configuration to maximize evaporation
	When cooking coconut milk, water vapor must be able to escape freely into the air so that the solid components crystallize more quickly. Which modification to the surface of an open pan would most effectively promote rapid evaporation? 
a. Paint the entire inner surface of the pan matte black without changing the shape of the vessel
b. Use a deep cylindrical pan with a narrow upper diameter
c. Use a very shallow pan with a broad, flat surface resembling a large plate so that the evaporation contact area is maximized
d. Place a thick, tightly sealed glass lid over the pan throughout the cooking process
	c. Use a very shallow pan with a broad, flat surface resembling a large plate so that the evaporation contact area is maximized

	C6 (Designing)
	Correct: 5
Incorrect: 0

	7.
	Elaboration 
	Heat Transfer
	Given a case study of energy waste from a stove, students are able to detail and validate an efficient vessel-size strategy
	A Galendo producer incurs losses because too much LPG is used when cooking Galendo in a small concave pan 
Which energy-efficiency measure is the most appropriate? 
a. Fill the pan to only half of its capacity and cook repeatedly several times a day
b. Add pure coconut oil at the beginning of cooking so that the coconut milk reaches its boiling point more quickly
c. Replace the pan with a wide, flat pan to accelerate water evaporation and install heat-insulating barriers around the stove
d. Reduce the stove flame until it is as small as a candle flame so that gas consumption is drastically reduced throughout the day
	c. Replace the pan with a wide, flat pan to accelerate water evaporation and install heat-insulating barriers around the stove

	C5 (Validating)
	Correct: 1
Incorrect: 0

	8.
	Originality 
	Product Composition
	Given options for natural additives, students are able to design a formula for a new, longer-lasting flavor variant
	Natural Galendo has a distinctive savory taste. Which original 'Indonesian spices' flavor variant could naturally extend the product's shelf life without artificial preservatives?
a. Coat the surface of the product with highly concentrated pure vinegar immediately after molding
b. Mix powdered cloves, cinnamon, and dried ginger extract into the Galendo mixture before mechanical pressing
c. Soak the product in a saturated table-salt solution until it becomes intensely salty throughout
d. Add large amounts of fresh bird's-eye chili pieces and raw sliced shallots on top of the mixture
	b. Mix powdered cloves, cinnamon, and dried ginger extract into the Galendo mixture before mechanical pressing
	C6 (Designing)
	Correct: 1
Incorrect: 0

	9.
	Originality 
	Food Packaging Solutions
	Given a product-spoilage problem, students are able to design an original and environmentally friendly package
	Traditional coconut products are usually wrapped in dried banana leaves. Design an original new package that retains environmentally friendly values while providing a modern appearance and strong physical protection for the modern market 
a. A thick transparent glass bottle filled with protective salt water to keep the product submerged at all times
b. A thick, brightly colored Styrofoam box sealed with plastic tape at every corner
c. A cylindrical container made of finely woven bamboo with an airtight inner paper lining and a recycled-paper label
d. A transparent PVC zip-lock plastic bag printed with glossy ink over its entire surface
	c. A cylindrical container made of finely woven bamboo with an airtight inner paper lining and a recycled-paper label

	C6 (Designing)
	Correct: 1
Incorrect: 0

	10.
	Originality 
	Product Intellectual-Property Protection
	Given the risk of product imitation, students are able to design an original visual identity system directly on the physical product
	To prevent imitation or counterfeiting of products created through a school creativity project, design an original, environmentally integrated visual identity system directly on the physical surface of the product before it cools and hardens 
a. Spray the surface of the finished product with black spray paint to form a signature
b. Soak the product in purple stamp ink overnight until the entire product becomes darkly colored
c. Attach a plastic hologram sticker using strong adhesive directly to the oily surface of the product
d. Engrave a raised circular school logo into the metal base plate of the press mold so that the logo is automatically imprinted when the product is pressed 
	d. Engrave a raised circular school logo into the metal base plate of the press mold so that the logo is automatically imprinted when the product is pressed
	C6 (Designing)
	Correct: 1
Incorrect: 0

	11.
	Elaboration 
	States of Matter
	Given a diagram of phase changes, students are able to design detailed post-molding drying steps for the product
	After Galendo has been pressed, a solid block of Galendo is obtained. Design a detailed post-molding procedure so that the Galendo does not easily become moldy when stored in a high-humidity warehouse 
a. Wrap the Galendo tightly in a thick wet cloth before stacking it in storage boxes
b. Place the Galendo in a drying oven at 60°C for 2 hours, wrap it in absorbent greaseproof paper, and store it with food-grade silica gel
c. Sprinkle the surface of the Galendo with cooled boiled water every morning so that the texture does not become excessively hard
d. Leave the Galendo uncovered directly on the warehouse floor so that it is exposed to airflow from beneath the door
	b. Place the Galendo in a drying oven at 60°C for 2 hours, wrap it in absorbent greaseproof paper, and store it with food-grade silica gel

	C6 (Designing)
	Correct: 1
Incorrect: 0

	12..
	Elaboration 
	Pressure and Density
	Given an image of a manual press, students are able to detail a modification to maximize oil removal
	Study the following image of a simple manual mechanical press 

[image: ]










Design a detailed modification to the mold container so that residual oil trapped in the hot mixture can drain out 100% faster 
a. Create small drainage channels in the bottom of the mold leading to an outlet hole and line the inner wall with a microporous filter cloth
b. Thicken the mold walls using solid metal without adding any new drainage pores
c. Reduce the pressing force of the rotating lever so that the mixture does not lose its dense texture
d. Increase the diameter of the container holes to approximately the size of a corn kernel so that the oil can flow out freely without obstruction
	a. Create small drainage channels in the bottom of the mold leading to an outlet hole and line the inner wall with a microporous filter cloth

	C6 (Designing)
	Correct: 1
Incorrect: 0




	No.
	Indicator 
Creative-Thinking Indicator
	Content
	Item Indicator
	Question
	Cognitive Level 

	1.
	Elaboration 
	Chemical Changes in the Galendo-Making Process (Coconut Protein and Oil)
	Given an illustration of coconut milk being heated without stirring during Galendo production, students are able to evaluate the effects on coconut protein and oil and explain in detail the consequences for Galendo quality
	Deni and his neighborhood community are holding a Galendo-making competition. While cooking coconut milk that has begun to thicken, Deni leaves the pan for 20 minutes because he becomes absorbed in watching a video on his phone, so the coconut milk is not stirred. Meanwhile, the heat continues to act on the coconut milk. Evaluate Deni's mistake. Explain in detail what happens to the coconut protein and oil when the coconut milk is left unstirred over the heat. Describe at least three possible effects on the quality of the Galendo and the oil produced 
	C5 (Evaluating)

	2.
	Fluency 
	Management of Coconut Residue Waste and Environmental Sustainability
	Given a problem involving coconut residue waste from Galendo production, students are able to generate various useful ideas for utilizing the residue for the benefit of the environment and the community
	A home-based Galendo business produces a large amount of coconut residue every day. To prevent the residue from becoming waste that pollutes the environment, write as many ideas as possible for using the coconut residue in ways that benefit both the community and the business owner. Explain the benefit of each idea you propose
	C6 (Creating)

	3.
	Originality 
	Galendo-Based Product Innovation
	Given the problem of children's low interest in traditional Galendo, students are able to design an innovative, attractive, and marketable food or beverage product using Galendo as the main ingredient
	Many children today are less interested in consuming Galendo because they consider it an unappealing traditional food. Create one unique modern food or beverage product using Galendo as the main ingredient. Write the product name, the tools and ingredients required, the preparation steps, and a package design that would appeal to buyers your age
	C6 (Creating)

	4.
	Flexibility 
	Galendo Production Process and Problem Solving
	Given a problem in which Galendo easily crumbles during molding, students are able to propose several alternative solutions to make the Galendo dense and resistant to damage
	At a school festival, your younger sibling is asked to make Galendo. However, the available equipment is limited and the Galendo often crumbles during molding. Propose several different methods or strategies that could be used to keep the Galendo firm, attractive, and resistant to crumbling. Explain the reason for each solution you propose
	C6 (Creating)





	Score
	Criteria

	4
	Explains three or more effects in detail and logically connects them with changes in protein, coconut oil, and Galendo quality

	3
	Explains three relevant effects, but the scientific explanation is not yet fully complete

	2
	Explains two relevant effects with simple explanations

	1
	Explains one effect, or provides an explanation that is still very limited and insufficiently detailed



Item 2 
	Score
	Criteria

	4
	Generates five or more relevant ideas for using coconut residue

	3
	Generates four relevant ideas

	2
	Generates two to three relevant ideas

	1
	Generates one relevant idea



Item 3 
	Score
	Criteria

	4
	The designed product is highly unique, differs from commonly found products, and includes a product name, ingredients, preparation steps, and creative packaging

	3
	The product is fairly unique and all required answer components are present, but the element of novelty remains limited

	2
	The product is a simple modification of an existing product and shows limited uniqueness

	1
	The proposed product is very common or imitates an existing product without meaningful modification



Item 4 
	Score
	Criteria

	4
	Proposes four or more different solutions from different categories (tools, materials, techniques, or processes), accompanied by clear reasons

	3
	Proposes three different solutions with reasonably clear reasons

	2
	Proposes two different solutions with simple reasons

	1
	Proposes one solution, or the proposed solution is still limited








RESEARCH INSTRUMENT SHEETS

1.1 Interview 
Teacher Interview 
	Aspect
	Indicator
	Questions

	Use of Instructional Materials
	Explains the instructional materials used by teachers and students for learning
	1. What instructional materials do you use in classroom science learning? 
2. Which instructional materials do you use most frequently? Why?

	
	Identifies the strengths and weaknesses of the instructional materials currently used
	1. In your opinion, what are the strengths of the instructional materials currently used?
2. What are the weaknesses or limitations of these instructional materials?

	
	Additional instructional materials used at school
	1. Do you use additional instructional materials besides the main textbook? 
2. If so, what additional instructional materials do you use?

	Challenges in Using Instructional Materials
	Explains the challenges teachers encounter when searching for instructional materials
	1. Do you experience difficulties in finding instructional materials that meet students' needs?
2. What challenges do you encounter most frequently?

	
	Ways to overcome challenges in finding additional instructional materials
	1. How do you address these difficulties?
2. What sources do you usually use to find additional references?

	
	Explains the use of learning modules as instructional materials
	1. Have you ever used a learning module in your teaching and learning activities? 
2. What was your experience using the module?

	Teachers' Perceptions of the Need for Independently Developed Instructional Materials
	Explains teachers' experiences in independently developing instructional materials
	1. Have you ever developed instructional materials independently? 
2. What types of instructional materials have you developed?

	
	Ways of accessing independently developed instructional materials and the challenges encountered
	1. Where do you usually obtain references for developing instructional materials independently?
2. What challenges do you experience when developing your own instructional materials?

	
	Identifies teachers' views on the desired development of learning modules
	1. In your opinion, what kind of learning module is currently needed?
2. What features or components should be included in such a module?

	The Concept of Ethnoscience in Elementary School Learning
	Teachers' understanding of the concept of ethnoscience-based learning
	1. Have you ever heard the term ethnoscience? 
2. What do you understand by ethnoscience?

	
	Implementation of local cultural elements in science learning
	1. Have you ever integrated local culture into science learning?
2. What local cultural practices have you used as learning resources?

	
	Mechanisms for connecting cultural activities with science concepts in the classroom
	1. How do you connect local culture with the science concepts students are learning?
2. Can you provide an example of an activity you have conducted?

	
	Teachers' strategies for fostering pride in local culture through learning activities
	1. How do you introduce local culture and foster students' sense of pride in it?

	The Concept of ESD in Elementary School Learning
	Teachers' understanding of the concept of Education for Sustainable Development (ESD)
	1. Have you ever heard the term Education for Sustainable Development (ESD)? 
2. What do you understand about this concept?

	
	Teachers' strategies for instilling sustainability values
	1. How do you foster environmentally responsible attitudes among students?
2. What activities do you usually conduct to foster sustainability values?

	
	Integration of environmental, social, and economic content within a single learning theme
	1. Have you ever integrated environmental, social, and economic aspects within a single lesson?
2. How was this implemented?

	
	Explains the difficulties encountered when implementing the ESD concept in learning
	1. What difficulties do you encounter when implementing sustainability values in the classroom?

	Learning that Develops Creative-Thinking Skills
	Teachers' understanding of the importance of learning that develops creative-thinking skills
	1. In your opinion, how important are creative-thinking skills for elementary school students? Why?

	
	Learning strategies that encourage students to think creatively
	1. What strategies or methods do you usually use to develop students' creativity?
2. Have students ever been given projects or open-ended tasks?

	
	Barriers and solutions in developing students' creativity
	1. What challenges do you encounter in developing students' creativity?
2. What efforts do you make to address these challenges?

	Ethno-ESD-Based Module for Enhancing Creative Thinking
	Explains the availability of Ethno-ESD-based modules for enhancing creative thinking
	1. Does the school currently have a module that integrates local culture, science, and sustainability values? 
2. What is your opinion regarding the availability of such a module?

	
	Identifies views on the development of an Ethno-ESD module to enhance creative thinking
	1. What is your opinion about developing an Ethno-ESD-based module?
2. Is such a module needed in elementary science learning?
3. What types of activities would you expect the module to include in order to develop students' creative-thinking skills?




Student Interview 
	Aspect
	Indicator
	Questions

	Learning Process and Use of Instructional Materials
	Classroom atmosphere during the learning process
	1. How do you feel when participating in classroom learning?
2. What kinds of learning activities do you like most?

	
	Use of instructional materials
	1. What instructional materials does your teacher use most often during lessons? 
2. Besides the main textbook, does your teacher use other media or instructional materials?

	
	Students' understanding of instructional-material content related to everyday life
	1. Do you find it easier to understand content that is related to everyday life? Why? 
2. Can you give an example?

	
	Parts of the instructional materials that students like most and find easiest to understand
	1. Which part of the instructional materials do you like most? 
2. Do you prefer pictures, videos, hands-on activities, discussions, or reading? Why?

	Local-Culture-Based Learning Connected to Science Content (Ethnoscience)
	Students' experiences during learning that addresses local culture
	1. Have you ever learned about local culture or traditional regional foods at school? 
2. What local culture have you learned about?

	
	Students' understanding of the relationship between local culture and science concepts
	1. Has your teacher ever explained the relationship between local culture or traditional food and science lessons? 
2. Do you think cultural activities can be studied through science?

	
	Learning activities that connect culture with science
	1. Have you ever participated in a learning activity that connected local culture with science lessons? 
2. If so, what activity did you do?

	
	Students' difficulties in understanding culture-based learning
	1. Do you experience difficulties when learning about local culture in class?
2. Have you ever had difficulty understanding the relationship between local culture and science lessons?

	Learning that Fosters Sustainability Attitudes (ESD)
	Students' attitudes toward environmental stewardship behaviors
	1. What does your teacher usually teach you about protecting the environment?
2. What activities do you often do to care for the school environment?

	
	Students' experiences regarding the importance of sustainability
	1. Why do you think protecting the environment is important? 
2. What might happen if the environment is not properly cared for?

	Students' Creative-Thinking Skills
	Students' experiences in creating projects, products, or works in the classroom
	1. Have you ever created a project, product, or other work at school?
2. What kind of work have you created?

	
	Students' ability to propose new ideas or alternative solutions
	1. Do you enjoy sharing your ideas or opinions during lessons?
2. How do you feel when you are asked to give an idea that is different from your classmates' ideas?

	
	Students' views of learning activities that foster creativity
	1. What kinds of learning activities help you be most creative or use your own ideas? 
2. Why do you like those activities?

	
	Difficulties encountered when developing creative ideas
	1. Have you ever had difficulty when asked to create something or propose a new idea? 
2. What difficulty do you experience most often?



Galendo Business Owner Interview
	Aspect
	Indicator
	Questions

	Community Engagement with Elementary Schools
	Experience receiving visits from elementary school students to Galendo production sites
	1. Have elementary school students ever visited this Galendo production site?
2. If so, what activities did they do during the visit?

	
	Activities carried out by students during visits
	1. In your opinion, what activities could students do when visiting a Galendo production site? 
2. Which part of the production process would be most interesting to show students?

	
	Benefits of visit activities for the community and students
	1. In your opinion, what are the benefits of student visits to a Galendo production site?
2. What benefits can the community gain from such activities?

	
	Community views on collaboration between schools and local cultural practitioners
	1. What is your opinion about collaboration between schools and Galendo business owners? 
2. Do you think such collaboration is necessary? Why?

	Ingredients and Galendo Production Process
	Main ingredients and the local sources of materials used
	1. What are the main ingredients used to make Galendo? 
2. Why are these ingredients selected?

	
	Stages of the traditional and modern Galendo production process
	1. What are the stages of making Galendo from the beginning until it becomes a finished product? 
2. How long does the production process take?

	
	Changes in the use of tools or materials over time
	1. Have there been changes in the tools or technologies used in the Galendo production process? 
2. What are the differences between Galendo production in the past and today?

	
	Challenges encountered in maintaining material quality and sustainability
	1. What challenges do you encounter in maintaining Galendo quality? 
2. Are there difficulties in obtaining raw materials?

	Cultural and Sustainability Values in the Production Process
	Efforts by business owners to maintain the sustainability of materials and manage production waste
	1. How are waste materials or by-products from Galendo production utilized? 
2. Are there any parts of the coconut that are not used?

	
	Cultural values embodied in Galendo
	1. In your opinion, what cultural meanings or values are embodied in Galendo?
2. Why is it important to preserve Galendo?

	
	Implementation of environmental, social, and economic aspects in Galendo production
	1. How can the Galendo production process benefit the environment? 
2. How does the Galendo business contribute to the economic life of the community?

	
	Challenges in maintaining the sustainability of the Galendo business
	1. What is the greatest challenge in sustaining the Galendo business today? 
2. What efforts are made to maintain the sustainability of the business?

	The Urgency of Integrating Galendo Culture into Learning
	The importance of introducing the Galendo cultural production process in elementary science learning
	1. In your opinion, is the Galendo production process suitable as a learning resource for elementary school students? Why?
2. What knowledge can students learn from the Galendo production process?

	
	Community expectations that schools involve local culture in learning
	1. What are your expectations for schools in introducing local culture to students?
2. How should Galendo culture be introduced in learning?

	
	Community views on the impact of culture-based education on children
	1. In your opinion, what are the benefits of local culture-based learning for students?
2. How does it influence students' understanding of regional culture and their surrounding environment?



1.2 Expert Judgment 
Subject-Matter Expert Validation Form
	Aspect
	No.
	Indicator
	Scale
	Comments

	
	
	
	1
	2
	3
	4
	

	Content Alignment
	1.
	The content is aligned with the specified Learning Outcomes (CP) and Learning Objectives (TP)
	
	
	
	
	

	
	2.
	The content supports the achievement of all learning objectives
	
	
	
	
	

	
	3.
	Learning activities are aligned with the learning objectives
	
	
	
	
	

	
	4.
	The evaluation measures the specified learning objectives
	
	
	
	
	

	
	5.
	The learning objectives are aligned with the content
	
	
	
	
	

	
	6.
	The learning objectives are aligned with project activities
	
	
	
	
	

	
	7.
	The evaluation items are able to measure the achievement of the learning objectives
	
	
	
	
	

	Accuracy and Depth of Concepts 
	8.
	The science concepts presented are consistent with accepted scientific theories
	
	
	
	
	

	
	9.
	There are no misconceptions in the explanations of the content 
	
	
	
	
	

	
	10.
	The explanations of physics, chemistry, and biology concepts are scientifically accurate
	
	
	
	
	

	
	11.
	Scientific terms are used appropriately
	
	
	
	
	

	
	12.
	The content is appropriate for the characteristics of elementary school students
	
	
	
	
	

	
	13.
	The depth of the content is not excessively difficult for elementary school students
	
	
	
	
	

	
	14.
	The content includes essential concepts that students need to learn 
	
	
	
	
	

	
	15.
	The content is presented from simple to complex concepts 
	
	
	
	
	

	
	16.
	The facts used can be verified as accurate
	
	
	
	
	

	
	17.
	The examples provided are relevant to the science concepts
	
	
	
	
	

	
	18.
	The illustrations and phenomena used correspond to real conditions
	
	
	
	
	

	
	19.
	The data and information used are current and valid
	
	
	
	
	

	Integration and Usefulness of Content 
	20.
	The sequence of content presentation is systematic
	
	
	
	
	

	
	21.
	Each subtopic has a clear relationship with the others
	
	
	
	
	

	
	22.
	The concepts mutually support the achievement of the learning objectives
	
	
	
	
	

	
	23.
	There is continuity across sections of the content
	
	
	
	
	

	
	24.
	The content is organized coherently from beginning to end
	
	
	
	
	

	
	25.
	The content adds new knowledge for students
	
	
	
	
	

	
	26.
	The content broadens students' understanding of local culture
	
	
	
	
	

	
	27.
	The content broadens students' understanding of the application of science in everyday life
	
	
	
	
	

	
	28.
	The content provides meaningful learning experiences
	
	
	
	
	

	
	29.
	The content is able to stimulate students' curiosity
	
	
	
	
	

	
	30.
	The content increases students' interest in learning about local culture
	
	
	
	
	

	
	31.
	The content encourages students to participate actively in learning activities
	
	
	
	
	

	
	32.
	The content provides an enjoyable learning experience
	
	
	
	
	

	
	33.
	The content increases students' motivation to learn science
	
	
	
	
	

	Development of Creative-Thinking Skills
	34.
	Promotes fluency
	
	
	
	
	

	
	35.
	Promotes flexibility
	
	
	
	
	

	
	36.
	Encourages the creation of unique ideas or products that differ from commonly generated ideas (Originality)
	
	
	
	
	

	
	37.
	Enables students to elaborate and develop existing ideas in detail to produce more meaningful work (Elaboration)
	
	
	
	
	




Ethno-ESD Expert Validation Form
	Aspect
	No.
	Indicator
	Scale
	Comments

	
	
	
	1
	2
	3
	4
	

	Contextuality and Relevance of Ethno-ESD
	1.
	The content is connected to traditional foods familiar to students in the Tasikmalaya area
	
	
	
	
	

	
	2.
	The content connects science concepts with community activities involved in processing coconuts into Galendo
	
	
	
	
	

	
	3.
	The content helps students understand the benefits of scientific knowledge in everyday life
	
	
	
	
	

	
	4.
	The examples used are drawn from students' real-life environment
	
	
	
	
	

	
	5.
	The problems presented are related to the lives of the surrounding community
	
	
	
	
	

	
	6.
	The content accurately presents the history and culture of Galendo production
	
	
	
	
	

	
	7.
	The content explains Galendo production as a form of local community knowledge
	
	
	
	
	

	
	8.
	Traditional community knowledge of coconut processing is integrated into science learning
	
	
	
	
	

	
	9.
	The relationship between Galendo-making culture and science concepts is clearly explained
	
	
	
	
	

	
	10.
	The content fosters students' appreciation of Galendo as local cultural heritage
	
	
	
	
	

	
	11.
	The content illustrates cultural values embedded in the tradition of Galendo production
	
	
	
	
	

	
	12.
	The content encourages students to recognize local regional potential through Galendo
	
	
	
	
	

	
	13.
	The content includes the sustainable use of local natural resources
	
	
	
	
	

	
	14.
	The content fosters appreciation of local products as part of sustainable development
	
	
	
	
	

	
	15.
	The content raises awareness of the preservation of local culture
	
	
	
	
	

	
	16.
	The content connects coconut processing with aspects of the local economy
	
	
	
	
	

	
	17.
	The content fosters environmental awareness in the production of local foods
	
	
	
	
	

	Local Knowledge to Science
	18.
	The content is able to connect community knowledge of Galendo production with school science concepts
	
	
	
	
	

	
	19.
	Scientific explanations are provided for each stage of Galendo production
	
	
	
	
	

	
	20.
	Local knowledge is transformed into scientific knowledge that is easy for students to understand
	
	
	
	
	

	
	21.
	The relationship between cultural practices and science concepts is presented explicitly
	
	
	
	
	




Instructional Materials Expert Validation Form
	Aspect
	No.
	Indicator
	Scale
	Comments

	
	
	
	1
	2
	3
	4
	

	Content Feasibility
	1.
	The Galendo content is aligned with the science learning outcomes for the relevant phase
	
	
	
	
	

	
	2.
	The content supports the achievement of the formulated learning objectives
	
	
	
	
	

	
	3.
	Learning activities are aligned with the learning objectives
	
	
	
	
	

	
	4.
	The content presented is relevant to the competencies students are expected to master
	
	
	
	
	

	
	5.
	Information about Galendo is presented accurately
	
	
	
	
	

	
	6.
	The explanation of the Galendo production process reflects actual conditions in the community
	
	
	
	
	

	
	7.
	The science concepts integrated into the module are presented accurately
	
	
	
	
	

	
	8.
	There are no misconceptions in the content presented
	
	
	
	
	

	
	9.
	The module integrates local Galendo culture into science learning
	
	
	
	
	

	
	10.
	The content demonstrates the relationship between local knowledge and science concepts
	
	
	
	
	

	
	11.
	The module includes environmental and social sustainability values
	
	
	
	
	

	
	12.
	The module fosters concern for the preservation of local culture
	
	
	
	
	

	Presentation Feasibility
	13.
	The module components are organized systematically
	
	
	
	
	

	
	14.
	The relationships among sections of the module are presented coherently
	
	
	
	
	

	
	15.
	The content, activities, and evaluation mutually support one another
	
	
	
	
	

	
	16.
	The presentation format across learning activities is consistent
	
	
	
	
	

	
	17.
	The structure of content presentation is consistent in each chapter
	
	
	
	
	

	
	18.
	The placement of module components is consistent
	
	
	
	
	

	
	19.
	Images support understanding of the content
	
	
	
	
	

	
	20.
	Illustrations of the Galendo production process are clear and relevant
	
	
	
	
	

	
	21.
	Learning activities help students understand the content
	
	
	
	
	

	
	22.
	Images and activities attract students' attention
	
	
	
	
	

	Linguistic Feasibility 
	23.
	The language used follows standard English conventions
	
	
	
	
	

	
	24.
	The sentences are easy for elementary school students to understand
	
	
	
	
	

	
	25.
		



	Terms are accurate
and consistent.



	
	
	
	
	

	
	26.
	The language used is communicative
	
	
	
	
	

	
	27.
	The presentation of the content is engaging to read
	
	
	
	
	

	
	28.
	The sentences do not create ambiguity
	
	
	
	
	

	
	29
	The language is appropriate for the developmental level of elementary school students
	
	
	
	
	

	
	30.
	The vocabulary used is appropriate for students' age
	
	
	
	
	

	
	31.
	Activity instructions are easy for students to understand
	
	
	
	
	

	Graphical Feasibility 
	32.
	The paper size used for the module complies with the ISO standard (A5: 148 x 210 mm)
	
	
	
	
	

	
	33.
	The module layout is neatly organized
	
	
	
	
	

	
	34.
	The typeface is easy to read
	
	
	
	
	

	
	35.
	The font size is appropriate for the characteristics of elementary school students
	
	
	
	
	

	
	36.
	The use of spacing and margins is proportional
	
	
	
	
	

	
	37.
	The illustrations reflect local Galendo culture
	
	
	
	
	

	
	38.
	The colors used are attractive and do not interfere with readability
	
	
	
	
	

	
	39.
		



	Illustrations support understanding of the content.



	
	
	
	
	

	
	40.
	The color combinations are consistent throughout the module
	
	
	
	
	

	Module Characteristics 
	41.
	Self-Instruction: The module can be studied independently
	
	
	
	
	

	
	42.
	Self-Contained: The module is packaged comprehensively and specifically so that students can achieve complete learning
	
	
	
	
	

	
	43.
	Stand-Alone: The module can be used without requiring other media
	
	
	
	
	

	
	44.
	Adaptive: The module can be used flexibly
	
	
	
	
	

	
	45.
	User-Friendly: The module is easy for students to use
	
	
	
	
	




1.3 Response Questionnaire 
	
Aspect
	
No.
	
Indicator
	Response Options
	
Comments 

	
	
	
	1
	2
	3
	4
	

	Module Presentation
	1.
	The images or illustrations in the module are very attractive and do not make me feel bored while reading
	
	
	
	
	

	
	2.
	The language and sentences used in this module are easy to understand 
	
	
	
	
	

	
	3.
	The text in the module is easy to read because the font style and size are appropriate
	
	
	
	
	

	
	4.
	The color combinations in the module are very attractive  
	
	
	
	
	

	
	5.
	Reading this module makes me feel more enthusiastic and motivated to continue learning science
	
	
	
	
	

	
	6.
	The instructions for completing the student worksheets (LKPD) in the module are very clear and easy to follow
	
	
	
	
	

	Content Feasibility
	7.
	This module helps me understand how the traditional food Galendo is made
	
	
	
	
	

	
	8.
	The science-adventure stories in the module make the content very easy to understand
	
	
	
	
	

	
	9.
	The learning activities in this module are closely related to things I often encounter in everyday life
	
	
	
	
	

	Development of Creative-Thinking Skills
	10.
	This module helps me generate many creative ideas for using natural resources such as coconut trees
	
	
	
	
	

	
	11.
	After reading the module, I can provide many suggestions for recycling coconut residue waste
	
	
	
	
	

	
	12.
	This module trains me to look for different ways or perspectives when solving a problem
	
	
	
	
	

	
	13.
	This module encourages me to create unique new ideas, such as making coconut-based foods that are different from the usual products
	
	
	
	
	

	
	14.
	I am inspired to create my own environmentally friendly product or packaging designs
	
	
	
	
	

	
	15.
	This module helps me develop, clarify, and elaborate the steps of an idea more effectively
	
	
	
	
	

	
	16.
	I have become accustomed to adding important details (such as drawings or additional explanations) when creating a piece of work
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