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ABSTRACT 

The study aimed to develop an inquiry-based lesson plan integrating biomass briquette making as a supplementary 

activity for teaching heat transfer and related thermodynamic concepts. This aims to enhance Grade 7 learners' 

academic performance and understanding of students in physics, particularly the concepts of thermodynamics.  The 

participants of the study were 10 (ten) in-service science teachers and 3 (three) graduate students majoring in physics 

education, selected purposively. This study employed a Research and Development (R&D) design and utilized a 

quantitative method with qualitative support in developing the 7E lesson plan. Quantitative data was obtained from 

the panel of evaluators’ ratings on the developed lesson using the Likert scale and the rubric. Aiken’s V Coefficient 

was used to assess the content validity of the lesson plan. Qualitative data was obtained through in-depth analysis of 

the evaluators' comments and suggestions on the developed lesson. The inquiry lesson was enhanced based on the 

comments and suggestions from evaluators, to ensure that the lesson was aligned with the DepEd learning 

competencies. The developed inquiry lesson received a “Valid” rating from the 10 In-service Science teachers and 3 

graduate students in Physics Education. The positive rating from the evaluators indicates that the lesson with biomass 

briquette integration has the potential to enhance the Grade 7 academic performance, particularly in comprehending 

challenging abstract physics concepts such as heat transfer and related thermodynamics concepts. Therefore, this 

study recommends using inquiry lessons and measuring student learning through pretest-posttest to evaluate their 

understanding of the topic of heat transfer. Furthermore, explores the long-term impact of the inquiry lesson on 

learners’ behaviors toward physics and their ability to apply the concepts of thermodynamics in different situations. 

Keywords: Biomass, Briquette, Heat transfer, Student performance. 

_______________________________________________________________________________________________ 

1. INTRODUCTION 

 Thermodynamics is a branch of physics that examines temperature, heat, and the way they interact with work 

and energy. The application of this topic significantly impacts the universe, from the power plants that provide 

electricity to the refrigerators that preserve our foods to maintain their freshness. Due to its significant uses in our 

lives, its concepts and principles must be thoroughly understood. Yet, thermodynamics is frequently perceived as a 

difficult topic for learners globally due to many obstacles that hinder the learning process. Teaching and learning heat 

can be difficult because it is an abstract concept. Students frequently fail to visualize and comprehend how energy 

moves without seeing it. Furthermore, the complex connections between heat, temperature, and other physical 

properties can be challenging to grasp. Camarao and Nava (2017) revealed that students had trouble understanding 

topics such as thermodynamics, optics, mechanics, and electromagnetism. Numerous studies (Gurcay & Gulbas, 2015; 

Fenditasari et. al, 2020; Suliyanah et.al, 2018) identified the students' misconceptions about heat and temperature 

concepts. In addition, Sozbilir (2003) shows that these topics are undoubtedly among the most challenging concepts in 

the secondary science curriculum. Auditor and Naval (2014) developed and validated physics modules based on the 
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least learned competencies among Grade 10 learners; this includes heat and thermodynamics. Most students have 

difficulties mastering the concepts of thermodynamics (Mercado, 2020). The traditional “chalk and talk” teaching 

methods will not give learners the real-world experience, that is necessary to comprehensively understand the topic 

(LoPresto & Slater, 2016); It may lack precision and it is hardly consistent with modern ideas for science education 

(Leite, 1999). This approach frequently leads to student inattentiveness and inadequate knowledge retention, which 

ultimately undermines academic performance (Yap, 2016). The poor performance of Filipino students in national and 

international assessments of science and mathematics has put the quality of education under scrutiny (Imam, 2016). 

Magsambol (2020) proved that the performance of Filipino students is significantly lower according to a report on 

global assessment produced by the Trends in International Mathematics and Science Study (TIMSS) in 2019. In 

addition, the overall ratings for scientific literacy among Filipino students are continuously low as well, which was 

verified by the results of the Programme for International Student Assessment (PISA) in 2018. According to Nguyen 

and Khoo (2009), there is a need for additional support in instruction for further explanation with visualization or 

representations, mainly when there is an abstract concept that learners find difficult to understand. Supplementary 

activity has emerged as an effective way of addressing these challenges. Integrating activities in the learning process 

effectively increases students‟ understanding and academic performance (Netasit and Chanowan, 2017; Racoma, 

2022). Supplementary materials improve learning in difficult subjects like physics, making them more accessible for 

learners (Decoriña, 2022); they can also improve students' grades and success rates in general chemistry and enhance 

learning and attitude (Salame and Nazir, 2019). In this study, an inquiry-based approach will be utilized to learn heat 

transfer and related thermodynamic concepts. Several studies show that an inquiry-based approach has positive effects 

on students' academic achievement, experiences, perceptions, and attitudes. However, despite the aforementioned 

benefits, the application of this strategy in education has not been widely recognized. Thus, studies are necessary to 

further establish the relevance and evidence of using an inquiry lesson. This addresses the problem of learning 

thermodynamics, such as heat transfer. Uniquely, this study aims to develop an inquiry lesson that incorporates 

biomass briquette making as a supplementary activity in teaching heat transfer. 

2. METHODS 

2.1 Research Design 

This study employed a Research and Developmental framework with a mixed method of qualitative and quantitative 

support in developing the 7E lesson plan. The researcher utilized this research design to outline the process of 

developing the lesson. Quantitative data was obtained from the panel of evaluators‟ ratings on the developed lesson 

using the Likert scale and the reliability test for the different research instruments. Qualitative data was obtained 

through in-depth analysis of the evaluators' comments and suggestions on the developed lesson.  

2.2 Research Subjects and Participants 

The participants of the study, ten (10) in-service science teachers and three (3) graduate students majoring in physics 

education in Iligan City, were tasked with evaluating the overall content of the 7E lesson plan. They were selected 

purposely for their expertise in the said topic. 

2.3 Data Gathering Procedure 

Data gathering took place in a public school in Iligan City, involving the selected in-service science teachers and 

graduate students majoring in physics education. A formal letter requesting permission to conduct the study was 

submitted to the School Division Superintendent of Iligan City, and also to the school principal/head before data 

collection commenced. The researcher provided an informed consent form to be signed by the in-service science 

teachers and the graduate students. Once approved, the researcher discussed the type of study that was performed with 

the school principal/head and the science teachers. Before this, ethics approval was required by the College of 

Education, where the study underwent an evaluation by the ethics committee. Data gathering involved the evaluation 

of the developed lesson and its component outdoor activities and the trial of the activity in terms of its applicability for 

implementation. At this trial stage, the researcher made a personal exploration of the activity developed to have a 

personal feel of the activity to be rolled out.  

2.3.1 Preparation Phase 
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The data collection process followed a well-organized structure, starting with identifying and analyzing the selected 

topic, and the student's performance in national and international competitions was also considered.  To come up with 

a scientific evaluation, there was a need to identify the MATATAG science curriculum guide with its content and 

performance standards, and learning materials to align with the lesson objectives. The topic is thermodynamics, 

particularly on heat transfer. This was selected based on the gaps found in learning these concepts. Auditor and Naval 

(2014) found that this topic was considered one of the least learned in physics.  

2.3.2 Design, Development, and Validation of 7E Lesson Plan  

Initially, the arrangement of the activities and instructions for the 7E lesson was carefully planned, emphasizing well-

structured lessons and effective teaching methods, in alignment with the principles highlighted by Santos & Boyon 

(2020). Hence, simultaneous validations and modifications by the advisers and the panel members were incorporated 

to ensure its effectiveness, before it went through the evaluation process. Subsequently, the finalized 7E lesson plan 

and the pamphlet (detailing the activity‟s procedure - biomass briquette steps) were distributed to the participants, 

along with the adapted rubric from Go (2019) to ensure the accuracy of the content. The rubric contained closed-ended 

questions specifically designed to assess the overall design aspects of the 7E lesson plan, the usefulness of the 

developed lesson and strategies, and the usability of the pamphlet for the activity. The questions focused on the clarity 

and alignment of learning objectives within the 7E framework, the activity‟s flow, and the relevance of the material 

used. After reviewing the lesson plan and the pamphlet, participants utilized the rating scale and a rubric to evaluate 

the overall design and content of the lesson. All recommendations from the evaluators, thesis advisers, and panel 

members were incorporated into the final development of the 7E lesson plan and pamphlet. The researcher made a 

total of three revisions to refine and enhance the developed 7E lesson along with the pamphlet. 

3. RESULTS AND DISCUSSIONS 

3.1 lesson Preparations 

Several recent studies emphasize that thermodynamics is frequently perceived as a challenging topic for 

learners globally due to many obstacles that hinder both teaching and learning processes. For instance, Auditor and 

Naval (2014) revealed that the topic heat was among the least learned competencies among Grade 10 learners during 

their development and validation of physics modules. A study by Camarao and Nava (2017); and Mercado (2020) 

revealed that learners frequently struggle to understand the concepts of thermodynamics due to its abstract nature. The 

study indicates that students frequently retain misconceptions, including confusion about the difference between heat 

and temperature, making it difficult to understand the concepts. Furthermore, learners encounter problems in moving 

from textbook to real-world application, exaggerating their obstacles in this field.  

Table 1  Aligning the 7E Lesson Plan with the DepEd MATATAG Curriculum Guide 

CONTENT CONTENT STANDARDS LEARNING COMPETENCIES 

Heat transfer The learners learn that: The learners… 

● Scientists and engineers conduct 

innovative research to find 

solutions to the current global 

energy crisis by seeking renewable 

energy solutions.  

● Explain the difference between heat and 

temperature;  

 

● Identify advantageous and disadvantageous 

examples of conduction, convection, and 

radiation;  

 

● Explain in terms of the particle model the 

processes underlying convection and 

conduction of heat energy; and  

 

● Gather information from secondary sources to 

identify and describe examples of innovative 

devices that can be used to transform heat 

energy into electrical energy.  
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3.2 Instructional Materials 

Table 2 Outline of the 7E Lesson Plan 

PHASE ACTIVITY TIME (in 

day) 

MATERIALS 

Elicit  (Eliciting the prior knowledge) 

Questions include: 
1. While drinking coffee, have you tried heating your palms 
by holding the mug/cup? Why do you think our hands burn 
when we touch a hot surface? 
2. Why do you feel warm when you walk under the sun? 
3. What can you say about how heat travels from a hot stove 

to a pot of water on it? 

 

 

 

 

 

 

Day 1 

 

 

 

 

Pictures  

Engage Demonstration of how to make coffee. 

 

Watch a 3.46-minute video on how to make a biomass 

briquette utilizing their local resources. 

 

Cup, water, two different spoons 

(plastic & metal) 

Explore Introduce the first Activity. 

“Igniting Charcoal Safely” 

(give some briquettes and let them ignite it) 

 

Activity Sheet and pen 

Explain  Teacher discussion (mini-lecture) 

● reviewing heat and temperature (Briefly define heat 

and temperature, highlighting the differences.) 

● methods of heat transfer (Explain conduction, 

convection, and radiation with examples) 

 

Introducing the concepts of biomass as an alternative energy 

source. 

● Define biomass and its role as a renewable energy 

source 

● Explain the concept of heat generation from biomass 

 

Heat output comparison (Explain why they have higher/ lower 

heat output) 

● Materials with Higher Heat Output (Wood twigs and 

branches, Banana materials, Corn stalks and rice 

husks, etc.) 

● Materials with Lower Heat Output (Weeds and leaf 

debris, grasses, etc.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Day 2 

 

 

PowerPoint Presentation 

 

Whiteboard 

 

Markers 

 

Elaborate learners make their own biomass briquettes. 

The teacher will give instructions to students about the 

activity. 

Distribute the student pamphlet 

 

 

Days 3-19 

Local biomass, mortal & pestle, 

starch, gloves, water, strainer, 

pamphlet with the rubric, and the 

video 

 After making the briquettes, students participated in the 

second activity 'Let's Get Hot!'. 

 

 

 

 

 

 

Day 20 

Aluminum, iron, and steel pots 

(same size), Water 1000 ml,  

Thermometer, 

Developed Biomass briquette, 

Stopwatch, 

Matches/Lighter 
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Evaluate Written responses to essay questions  

 

Day 21 

Paper and pen 

Extend  Encourage the learners to sell the briquettes (package and 

market) 

Briquettes (final product) 

 

3.2.1 Developed Pamphlet 
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The pamphlet contained the budget of work for the entire duration of activity of the students. Some of the 

activities were done outside the class period. The pamphlet reflected the results of the trial exploration of the 

researcher.  

3.2.2 Validity of the developed lesson plan in terms of lesson presentation, content, and usefulness and 

strategies. 

The developed lesson was subjected to evaluation to establish its soundness in terms of parameters that a good 

learning material must possess.  

3.2.2.1 Lesson presentation 

The result of the evaluation from the in-service science teachers and graduate students who were trained for 

inquiry-based teaching on the lesson presentation of the developed lesson is shown in Table…The result 

revealed that the lesson presentation was valid with a validity coefficient of 0.93. Under this category, the 

developed lesson plan demonstrated high validity, particularly in its ability to encourage students‟ engagement 

and when it came to its objective as being SMART (Specific, Measurable, Attainable, Reliable, and Time-

bounded) with a validity coefficient of 0.97. Within this category‟s evaluation, providing sufficient student 

practice received a considerably lower rating with a validity coefficient of 0.87. 

It was also shown in the study that the 7E lesson plan had an appropriate assessment activity designed to 

measure student learning. 

The results indicated that the 7E lesson plan was valid as evaluated by the participants. This supported 

Jonassen's (2011) view that materials should captivate students' attention and interest. Similarly, in line with 

Lucas & Corpus (2013), it highlights the importance of well-defined and attainable learning objectives for 

effective instruction. 
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3.2.2.2 Content 

In this study, it was revealed that the lesson plan‟s content category demonstrated a remarkably high validity 

ranging from 0.90-1.00. Under this category, the selection of locally relevant materials, the appropriate use of 

words for the learners, and the lesson plan‟s integration of real-life applications attained perfect validity 

coefficients of 1.00 based on the participants‟ evaluation, suggesting that the content exceptionally aligns with 

the target audience and their surroundings. Similarly, the context was appropriate with a validity coefficient of 

0.97, indicating a strong alignment with the student‟s environment. Moreover, the lesson plan‟s appropriateness 

of technical term choices received 0.9 of coefficient validity, which was also highly valid. 

The participants assessed the lesson plan as valid with an overall validity of 0.97 for the entire evaluation of the 

content category. This signifies that the lesson plan‟s content aspect was perceived by evaluators as highly 

relevant, having adequate and complete topic coverage, which aligns with Romizsowski‟s (2008) statement that 

the instructional material‟s content should be complete. 

3.2.2.3 Usefulness and Strategies 

Based on the evaluator‟s ratings, the overall usefulness and strategies of the developed 7E lesson plan were 

highly valid with a coefficient of 0.92. The study also revealed that the developed lesson was useful to the 

teacher, including its activities with a validity of 0.90. The evaluators also agreed that the developed lesson 

could catch the attention and interest of the learners. 

The results imply that the developed lesson was agreed upon by the evaluators as useful and its strategies were 

helpful to the teachers. This means that the developed lesson has the potential to motivate and engage the 

learners by catching their interest and empowering teachers to deliver effective teaching using the study‟s 

specified approach. 

Table 2 Results for Lesson Plan Evaluation 

Assessment Indicators Validity 

coefficient 

Interpretation 

1. LESSON PROPER   

a. Is/are the objective of the lesson SMART? 0.97 Valid 

b. Are the steps in the lesson presentation clear? 0.93 Valid 

c. Do the activities encourage learners‟ engagement? 0.97 Valid 

d. Does the lesson provide sufficient practice for the learners? 0.87 Valid 

e. Is the assessment for the activity appropriate? 0.93 Valid 

Average Score 0.93 Valid 

2. CONTENT   

a. Is the use of context appropriate? 0.97 Valid 

b. Are the materials selected locally relevant? 1 Valid 

c. Are the words used appropriate for the learners? 1 Valid 

d. Is the choice of technical terms appropriate? 0.9 Valid 

e. Is/are the problem/s involve/s significant concepts in a related field (real-life 

application)? 

1 Valid 
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Average Score 0.97 Valid 

3. USEFULNESS OF THE DEVELOPED LESSON AND STRATEGIES   

a. Do you think teachers will find this strategy useful? 0.9 Valid 

b. Do you think the learners will find this strategy interesting? 0.97 Valid 

c. Are the lessons and activities useful to teachers? 0.9 Valid 

Average Score 0.92 Valid 

GENERAL AVERAGE 0.94 VALID 

Validity coefficient interpretation: ≥0.6- Valid, <0.6- Invalid 

In Table 2, it can be seen that items 2b, 2c, and 2e had the highest validity coefficient. On the other hand, the 

lesson provided sufficient practice for the learners and had the lowest validity of 0.87, but this item was still 

valid. The data showed that the developed lesson plan was valid regarding lesson proper, content, usefulness, 

and strategies. It had an overall validity coefficient of 0.94. 

3.2.2.4 Revision of the Developed Lesson Based on the Evaluators’ Suggestions 

The developed lesson underwent revision based on the suggestions of the in-service science teachers and 

graduate students. The evaluators gave some suggestions to enhance the overall lesson plan despite the good 

result of the evaluation. Table 3 presents the evaluators‟ comments and the corresponding revisions 

implemented. 

Table 3 Revisions of the lesson plan Based on the comments of evaluators 

Comment: “As this is intended for Grade 7, one or two objectives are the usually attainable objectives for a day. ” 

Pre-evaluation Revised 

By the end of the lesson, students will be able to: 

 

1. Differentiate heat and temperature, 

2. Describe the necessary conditions for heat transfer to 

take place;  

3. Make a biomass briquette that demonstrates heat 

doing work; and 

4. Cite some application of heat that will transfer to 

another 

By the end of the lesson, students will be able to describe the 

necessary conditions for heat transfer to take place  

 

The evaluators‟ comment pointed out that fewer objectives are typically more realistic and achievable within a day for a lower 

level. The revised objective allows for a more in-depth exploration to ensure students can more thoroughly and effectively 

grasp the key concept within the allotted time, aligning with Fink‟s (2005) statement that fewer learning objectives are more 

practical and increase feasibility. 

Comment: “In the eliciting part of the lesson plan, give some possible answers in the learners’ activity for reference” 

Pre-evaluation Revised 

Answers may vary. 1. The students will answer the questions based on their 
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 experiences/insights.  

2. Yes, ma‟am! Maybe because the heat from that 

surface is, like, jumping onto my hand. 

3. Yes ma‟am. 

4. The heat from the sun warms our skin and makes us 

feel hot ma‟am. 

It is important to note that the lesson plan must include the possible answers to the learners' activity because it offers teachers a 

clear benchmark for evaluating student responses and recognizing valid and complete answers, especially when assessing open-

ended questions. Furthermore, it can reduce learners' anxiety since it provides a sense of clarity and direction. This supports 

Wiggins' (1998) emphasis on the importance of clear expectations in effective assessment. 

Comment: “It might be beneficial to connect the questions to their previous years” 

Learners will be asked these questions: 
1. While drinking coffee, have you tried heating your palms 
by holding the mug/cup? 
2. When you go to a beach/resort/ river to swim, do you want 
the heat from the sun warming your face? 
3. Why do you feel warm when you walk under the sun? 
5. While cooking, have you experienced getting burned by 
accidentally touching the stove/ casserole? 

In your grade 4, you understood how heat travels. 

1. What can you say about how heat travels from a hot stove to 

a pot of water on it? 
2. While drinking coffee, have you tried heating your palms by 
holding the mug/cup? Why do you think our hands burn when 
we touch a hot surface? 
3. When you go to a beach/resort/ river to swim, do you want 
the heat from the sun warming your face? 
4. Why do you feel warm when you walk under the sun? 
5. While cooking, have you experienced getting burned by 
accidentally touching the stove/ casserole? 

It is important to establish a strong connection between existing knowledge and the new concepts being introduced for the 

learners to effectively activate their existing schema. Linking to prior knowledge or experience enhances the amount of 

information that is accessible for use when learning new information (Mazano, 2007).  

Comment: “Provide time (how many minutes) and attach the link for the video on biomass briquette making” 

Pre-evaluation Revised 

The learners will watch a video on how to make a biomass 

briquette utilizing their local resources. 

The learners will watch a 3:46-minute video on how to make a 

biomass briquette utilizing their local resources, with this link: 

https://drive.google.com/file/d/1a_ggG9kU_ch5gts5ONesDzR

vZkoTIxzb/view?usp=drive_link 

 

It is very important to specify the exact duration to ensure that both teacher and learners can effectively manage their time. 

Also, attaching the direct link eliminates any confusion or frustration associated with accessing the video. Providing learners 

with clear cues and minimizing unnecessary cognitive load greatly enhance students‟ ability to process and retain information 

(Mayer, 2008). 

 

Comment: “For activity 1, provide the objective, the duration for that activity, and emphasize the „safety caution‟.” 

Pre-evaluation Revised 

STUDENT ACTIVITY SHEET 

Activity 1: Igniting Charcoal Safely 

Group Name:________ 

Materials: Briquettes, matches/lighter, and heat-resistant 

gloves, ruler 

Procedure:  

1. Safety First: Choose a safe location away from 

flammable materials like dry grass or overhanging 

branches.  

STUDENT ACTIVITY SHEET 

Activity 1: Igniting Charcoal Safely 

Group Name:________ 

I. Objective: To determine if charcoal combustion. produces 

heat. 

II. Materials: 

 Briquettes  

 Matches/lighter 

 Heat-resistant gloves 

https://drive.google.com/file/d/1a_ggG9kU_ch5gts5ONesDzRvZkoTIxzb/view?usp=drive_link
https://drive.google.com/file/d/1a_ggG9kU_ch5gts5ONesDzRvZkoTIxzb/view?usp=drive_link
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2. Have a water source or fire extinguisher nearby in 

case of emergency. 

3. Arrange the Briquettes: Carefully arrange the 

briquettes on the fireproof surface, leaving some 

space between them for air to circulate. 

4. Ignite the Briquettes: Using long matches or a 

lighter, carefully light one or two briquettes. 

5. Be patient! It may take a few minutes for the flames 

to catch. 

6. Place your hand away from the briquette. Slowly 

bring your hand closer to the briquette until you feel 

the warmth, then measure the distance every two 

minutes interval. 

7. Record the distance below. 

           

 Ruler 

III. Duration: 15 minutes 

V. Procedure: 

Safety First: Choose a safe location away from flammable 

materials like dry grass or overhanging branches. Have a 

water source or fire extinguisher nearby in case of emergency. 

1. Arrange the Briquettes: Carefully arrange the 

briquettes on the fireproof surface, leaving some 

space between them for air to circulate. 

2. Ignite the Briquettes: Using long matches or a lighter, 

carefully light one or two briquettes. 

3. Be patient! It may take a few minutes for the flames 

to catch. 

4. Place your hand away from the briquette. Slowly 

bring your hand closer to the briquette until you feel 

the warmth, then measure the distance every two 

minutes interval. 

5. Record the distance below. 

To fully grasp the intended learning outcomes and enable learners to effectively focus on what they are doing, clearly defining 

the objectives must be the priority. This aligns with the principles of goal-oriented learning of Locke & Latham (2002). 

Students effectively manage their time and maintain engagement when there is an estimated duration for the specific activity, 

which is vital for them to complete the task on time (Claessens et al., 2007). Furthermore, the emphasis on safety measures is 

vital for securing the learners while offering a responsible learning environment. As stated by the National Science Teaching 

Association (NSTA, 2013), safety should be the primary priority in all activities in science. 

4 CONCLUSION AND RECOMMENDATION 

This study successfully developed and validated an inquiry-based 7E lesson plan integrating biomass briquette making as a 

supplementary activity to enhance the learners‟ understanding of heat transfer. The developed lesson was carefully reviewed by 10 

(ten) in-service science teachers and 3 (three) graduate students, majoring in physics education, and achieved a “valid” rating 

across lesson proper, content, and usefulness and strategies. This validation verifies that the 7E lesson effectively aligns with the 

DepEd learning competencies which offers a complete and sufficient coverage of the intended topic. The positive rating from the 

evaluators implies that integrating biomass briquette-making, within an inquiry framework, has the potential to improve the 

academic performance of the Grade 7 learners, particularly in comprehending challenging abstract physics concepts such as heat 

transfer. The findings show that educators can develop and implement 7E lessons that integrate biomass briquette-making to 

enhance the learners‟ understanding of the topic of heat transfer. It is also recommended to design and create a briquette drying 

system that is suitable for areas with frequent rainfall being an emerging problem within the process of development. Moreover, 

future researchers could explore the long-term impact of this 7E lesson on the attitudes of learners toward physics and their ability 

to apply the concepts of thermodynamics in various practical scenarios.  

 REFERENCES 

Auditor, E., & Naval, D. J. (2014). Development and Validation of Tenth Grade Physics Modules Based on Selected 

Least Mastered Competencies. 2(12). 

Camarao, M. K. G., & Nava, F. J. G. (2017, November). High school students‟ difficulties in physics. In Proceeding 

of National Conference on Research in Teacher Education. 

Claessens, B. J. C., van Eerde, W., Rutte, C. G., & Roe, R. A. (2007). A review of the time management literature. 

Personnel Review, 36(2), 255-276. 

Gurcay, D., & Gulbas, E. (2015). Development of three-tier heat, temperature, and internal energy diagnostic tests. 

Research in Science & Technological Education, 33(2), 197–217. https://doi.org/10.1080/02635143.2015.1018154 

https://doi.org/10.1080/02635143.2015.1018154


International Journal of Research in Social Science and Humanities (IJRSS), Vol. 6 (4), April - 2025  

https://ijrss.org             Page 19 

DOI: 10.47505/IJRSS.2025.4.2 

Decoriña, D. M. (2022). Supplementary Learning Resource Package in Science 10 Physics. International Journal of 

Multidisciplinary: Applied Business and Education Research, 3(11), 2362–2377. 

https://doi.org/10.11594/ijmaber.03.11.21 

Fenditasari, K., Jumadi, E., & Hendra. (2020). J. Phys.: Conf. Ser. 1470 012055 

DOI 10.1088/1742-6596/1470/1/012055 

Fink, D. L. (2005). Integrated course design. Manhattan, KS: The IDEA Center. 

Retrieved from https://www.ideaedu.org/idea_papers/integrated-course-design/ 

Imam, O. (2016). Effects of Reading Skills on Students‟ Performance in Science and Mathematics in Public and 

Private Secondary Schools. Journal of Education and Learning (EduLearn), 10(2), 177–186. 

https://doi.org/10.11591/edulearn.v10i2.3430 

Jonassen, D. (2011). Objectivism versus constructivism: Do we need a new philosophical paradigm? Journal of 

Educational Research. 

Leite, L. (1999). Heat and Temperature: an analysis of how these concepts are dealt with in textbooks. European 

Journal of Teacher Education, 22(1), 75–88. doi:10.1080/0261976990220106 

Locke, E. A., & Latham, G. P. (2002). Building a practically useful theory of goal setting and task motivation: A 35-

year odyssey. American Psychologist, 57(9), 705–717. https://doi.org/10.1037/0003-066X.57.9.705 

LoPresto, M. C., & Slater, T. F. (2016). A New Comparison Of Active Learning Strategies To Traditional Lectures 

For Teaching College Astronomy. Journal of Astronomy & Earth Sciences Education, 3(1), Article 1. 

https://journals.modernsciences.org/index.php/JAESE/article/view/89 

Lucas, M., & Corpus, B. (2013). Facilitating Learning: A Metacognitive Process. Quenzon City: Lorimar 

Publisginh, Inc. 

Mayer RE (2008). Applying the science of learning: Evidence-based principles for the design of multimedia 

instruction. Cognition and Instruction 19, 177-213. 

DOI:10.1037/0003-066X.63.8.760 

Mazano, R. (2007) The art and science of teaching: A comprehensive framework for effective instruction. 

Alexandria, VA: Association of Superiors and Curriculum Development. 

Mercado, J. (2020). Development of Laboratory Manual in Physics for Engineers. International Journal of Science 

and Research (IJSR), 9, 200–210. https://doi.org/10.21275/SR201002120011 

National Science Teaching Association (NSTA) Safety Advisory Board. 2013. Safety in the Science Classroom, 

Laboratory, or Field Sites. 

Netasit, A., & Chanowan, S. (2017). Development of Achievement Motive Support Activity Set for Primary School 

Students. Humanities and Social Sciences, 10(4), 15–30. 

Nguyen, T.-H. and Khoo, I.-H. (2009). Learning and Teaching Engineering Courses with Visualizations. 

Proceedings of the World Congress on Engineering and Computer Science. Vol 1. San Fransisco, USA 

Racoma, R. (2022). Translated Booklet as Supplementary Material in Science 5. International Journal of Research 

Publications, 103(1). https://doi.org/10.47119/ijrp1001031620223442 

Romizsowski, A. (2008). Developing Auto-Instructional Materials. New York. 

https://doi.org/10.11594/ijmaber.03.11.21
https://www.ideaedu.org/idea_papers/integrated-course-design/
https://doi.org/10.11591/edulearn.v10i2.3430
https://psycnet.apa.org/doi/10.1037/0003-066X.57.9.705
https://journals.modernsciences.org/index.php/JAESE/article/view/89
http://dx.doi.org/10.1037/0003-066X.63.8.760
https://doi.org/10.21275/SR201002120011
http://static.nsta.org/pdfs/SafetyInTheScienceClassroomLabAndField.pdf
http://static.nsta.org/pdfs/SafetyInTheScienceClassroomLabAndField.pdf
https://doi.org/10.47119/ijrp1001031620223442


International Journal of Research in Social Science and Humanities (IJRSS), Vol. 6 (4), April - 2025  

https://ijrss.org             Page 20 

DOI: 10.47505/IJRSS.2025.4.2 

Salame, I. I., & Nazir, S. (2019). The Impact of Supplemental Instruction on the Performance and Attitudes of 

General Chemistry Students. International Journal of Chemistry Education Research, 53–59. 

https://doi.org/10.20885/ijcer.vol3.iss2.art1 

Santos, J. C., & Boyon, Ma. C. (2020). EFFECT OF INQUIRY-BASED LESSONS ON STEM STUDENTS‟ 

LEARNING COMPETENCIES ON LIMITS AND CONTINUITY. PEOPLE: International Journal of Social 

Sciences, 5(3), 782–792. https://doi.org/10.20319/pijss.2020.53.782792 

Sözbilir, M. (2003). A Review of Selected Literature on Students’ Misconceptions of Heat and Temperature. 

Suliyanah, H., Putri, A., & Rohmawati, L. (2018). J. Phys.: Conf. Ser. 997 012035 

DOI 10.1088/1742-6596/997/1/012035 

Yap, W. L. (2016). Transforming conventional teaching classroom to learner-centred teaching classroom using 

multimedia-mediated learning module. International journal of information and education technology, 6(2), 105-

112. 

https://doi.org/10.20885/ijcer.vol3.iss2.art1
https://doi.org/10.20319/pijss.2020.53.782792

