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 The Aborigines of Malaysia portray limited knowledge of domestic wastes 

conversion into homemade fertilizer for crops which is also needed to 

facilitate proper home hygiene. Therefore, this study developed a Home 

fertilizer teaching module that applies 5E model to educate the knowledge 

deficient Aborigine People. The study used a qualitative research approach 

through the collection of open-ended data and analyzed based on themes. 

The research procedure was divided into: i) Development of the Home 

fertilizer module; and ii) Validation of the Home fertilizer module. 

Validation of the module was done by eight experts in teaching science and 

mathematics who were selected based on the purposive sampling technique 

according to the study aim. An open-ended questionnaire that contains ten 

items about the suitability of the module to be implemented among the 

Aborigines community, the content of the module, and involvement of 

STEM learning was the instrument of the study. Results showed that the 

content of the module is easy to understand with a clear objective and also 

stimulates science, technology, engineering, and mathematics (STEM) 

learning. Also, the module was considered a sanitary STEM module that is 

suitable for educating the Aborigine people on domestic waste conversion 

into homemade fertilizer and maintaining a cleaner environment.  
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1. INTRODUCTION  

Waste production and management is a vital aspect of environmental hygiene where proper 

mechanisms have been set up in the municipal areas. It aims to collect and properly manage solid wastes and 

thereby neglecting the rural communities [1], such as the Aborigine people of Malaysia which may also be 

referred to as Orang Asli [2], [3]. The waste generated from these homes is most often burnt in the open air 

[4]. Thus, the emission of gaseous pollutants may contribute to environmental problems such as global 

warming [5], [6]. 

The Aborigines are unfortunately limited in knowledge of environmental hygiene in which proper 

waste management is crucial [7]. Previous studies [8]–[10] on Aborigines showed that lack of proper 

knowledge on environmental hygiene may result in unhygienic behaviors among them. Certain kinds of 

diseases may erupt from poor environmental hygiene. For instance, previous researchers [9] revealed a 

possibility of non-communicable diseases endemics, while the risk of contracting entamoeba when proper 

hygiene is not maintained [10]. Therefore, based on this knowledge deficiency, education is necessary to 

enlighten the Aborigine people who have limited knowledge about waste management. It is important to find 
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ways of converting the domestic generated wastes into useful substances as well as keep their environment 

free from insects and rodents which might increase the risk of harboring and contracting diseases. 

There have been several studies that relate to module development for Aborigines over the years. 

These studies are: i) Determining the effectiveness of pedagogies such as mastery learning on their 

knowledge acquisition [11]; ii) Determining module effectiveness on their intrinsic motivation [12]; iii) 

Improving their literacy [13]; and iv) Interest in learning [14]. However, literature search did not reveal any 

studies where module is developed regarding homemade fertilizer and corresponding maintenance of good 

environmental hygiene via proper domestic waste management using the engage, explore, explain, elaborate, 

and evaluate (5E) learning approach. 

Therefore, in an attempt to bridge the knowledge gap amongst the Aborigines and propose a suitable 

solution to this problem, we develop a module that employs 5E model. It facilitates learning of waste 

conversion into fertilizer, acquisition of science, technology, engineering, and mathematics (STEM) 

knowledge. It also learns the importance of proper waste management for their wellbeing and protection of 

the natural environment. This would give a better understanding of the various steps and procedures in waste 

characterization [15] and proper conversion into useful compost [16]. The novel aspect of this study is 

considering learners’ needs to develop proper knowledge that would be gained regarding the application of 

STEM to solve future problems. The education of the Aborigine on making home fertilizer is beneficial to 

them as most of them engage in crop farming. This module helps in educating the Aborigine people to see the 

benefit of waste or garbage based on the need to make enough compost fertilizer for their farms. It also leads 

to a hygienic environment, free from rodents and insects which are potential vectors for spreading diseases. 

This module implemented STEM education in sanitation suitable for Aborigine People. Thus, the 

objective of this research was to develop a Home fertilizer teaching module using analysis, design, 

development, implementation, and evaluation (ADDIE) instructional model. The research also developed the 

5E learning model for Aborigine People. 

 

 

2. LITERATURE REVIEW 

STEM education is the teaching and learning in the areas of Science, Technology, Engineering, and 

Mathematics [17], [18]. It is concerned with teaching students the ability to integrate science and 

mathematics knowledge with technology and engineering to solve real-life problems in society rather than 

the teaching of these fields of study distinctively [19], [20]. It also helps to nurture the creativity of students, 

collaboration with others, problem-solving skills and also promotes students’ passion for innovation [21], 

[22]. Many learning organizations across the world today have embraced STEM education for their students 

to produce skilled and competent students who would become potential inventors [23]. STEM education 

back then in the United States of America was formulated to augment the number of skilled workforce in the 

country in the area of science, technology, engineering, and mathematics by producing creative problem 

solvers [18], [24]. With the importance attached to creativity in STEM education [25] towards problem-

solving, efforts have been put by governmental and non-governmental organizations of countries to develop 

the creative minds of its citizens for sustainable development. 

Aborigine people are the indigenous group of people who are the first dwellers of an area. In this 

context, Aborigine people in Malaysia are the first settlers in Peninsular Malaysia which are referred to as 

Orang Asli meaning original people in Malay [26]. About 15,000 people of Orang Asli where most of them 

still dwell in remote areas. They engage in a variety of occupations such as hunting, fishing, farming, 

gathering, arboriculture, and recently in trading of forest products [27]. Most of the Orang Asli people enroll 

in primary education and drop out without pursuing secondary education; only about 2% of their population 

continues up to the higher level of education [2]. Therefore, one of the disturbing challenges faced by these 

people is “the loss of income from their daily activities like farming, hunting, and fishing” [20]. 

The acquisition of knowledge, and perhaps the basic knowledge and skills required in reading and 

writing is very critical for enhancing human productivity [28]. The education level of the Aborigine people 

which are known to be the indigenous people of Malaysia is quite low [2], [24]. STEM education for 

Aborigine people particularly is an area of concern. It needs attention from relevant authorities to set up 

various means of enriching the most remote areas inhabited by the Aborigines with STEM education. It 

enable them to improve their living conditions [29]. Acquisition of an appreciable level of knowledge in 

STEM education by the Aborigines can improve their problem-solving skills and creativity to explore the 

natural endowment in their communities. It improves their occupations which may include farming, hunting, 

and fishing towards improving their livelihood. 

The Aborigine people live in remote areas where housing is considered difficult as many of them 

live in housing made of bamboo and other leave materials. The low level of formal education in these 

communities suggests a high chance for poor waste management and an unhygienic lifestyle [16]. Improper 

disposal and burning of waste materials among the Aborigine people is a contributory factor towards an 
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unsafe environment. The incessant cutting down of trees and subsequent burning of dried leaves could 

impose a dangerous threat to the environment. The leftover foods and other garbage from their homes could 

be sorted into different types of degradable and non-degradable materials and used in recycling companies or 

for compost fertilizers for their farms. Alternative methods such as composting are considered an appropriate 

low-cost technology for organic waste recycling and organic fertilizer production [30]. Encouraging the 

conversion of degradable wastes from homes or farms can improve the health of the soil [31]. 

 

 

3. RESEARCH METHOD 

This study used a qualitative research approach by administering of open-ended questionnaire to a 

group of eight experts in science and mathematics education to evaluate the potential suitability of the 

module. The experts were selected based on the purposive sampling technique to achieve the study aim. The 

minimum selection criteria for the samples are that each must: i) Be a qualified and certified science or 

mathematics teacher by the Ministry of Education Malaysia; ii) Have at least six years combined of teaching 

natural science or mathematics subjects at secondary school or of training science and mathematics teachers 

at higher education. The data obtained were manually analyzed based on the main themes: suitability of 

module, content of module, and STEM application in the module. This research procedure was into two 

stages which are the development of the Home fertilizer module and the validation of the Home fertilizer 

module. 

The development of the module using the ADDIE Model takes about two weeks. The module 

constitutes an instructional plan that follows a 5E Learning Model required to deliver a learning experience. 

ADDIE Model is one of the teaching model that which often become a basic to teaching and practice model 

[32]. The Model has five phases which are analysis, design, development, implementation, and evaluation 

[33]. At the Analysis phase, the problem was identified to analyze the source of the problem. Next, in the 

Design phase design the objective, structure, theory, development of an item, teaching strategy, and media 

needed. After that, the development phase is where the development of the teaching module using the chosen 

element based on the requirements while in the Implementation phase the teaching module is completed and 

applied. Lastly, the evaluation phase involves evaluation by the lecturers to give comments and improvement 

on the module.  

The module has five phases based on the 5E learning model which are the engagement phase, 

exploration phase, explanation phase, elaboration phase, and evaluation phase. In the engagement phase, the 

teacher provides the problem for students to solve. Then, students explore around the house to collect 

garbage and classified them in the exploration phase. After that in the explanation phase, students do hands-

on activities on compost fertilizer and explain how composting process occurs. Students try on the different 

rapid composting processes during the elaboration phase. Lastly, the evaluation phase where students being 

evaluated by asking oral questions about what they have learned. 

The second stage is the validation of the module by eight experts in teaching science and 

mathematics. They are experts in science and mathematics with 6 to 30 years of teaching experience. The 

academic qualification for these respondents is one of them was a Doctorate, three of them have Master 

degree and four of them have Bachelor’s degree in science educations. The instrument that was used in this 

research in form of an open-ended questionnaire. The questionnaire is divided into two parts which are Part 

A (Demographic information) and Part B (Home fertilizer module evaluation). Part A is about the 

background of the validators. Moreover, Part B contains: i) 10 open-ended questions about the suitability of 

the module to be implemented among the Aborigine’s community; ii) The content of the module; and iii) 

Involvement of STEM learning. The data analysis of the module is analyzed qualitatively for each theme in 

validation form. It is to analyze the suitability of the module to be implemented among the Aborigines 

community, the content of the module, and involvement of STEM learning. 

 

 

4. RESULTS 

4.1. Theme 1: Suitability to Aborigine people 

Three things have been considered whether this module is suitable for the Aborigine people: the 

content, difficulty level of terms used, and the delivery materials in the Home fertilizer module. Thus, all 

respondents were agreed if this module were suitable for the Aborigine people. Respondent 4 (R4) and 

respondent 7 (R7) also added that this module was suitable for the Aborigine people in understanding the fact 

and it would be useful for them to use in their daily lives. However, in the difficulty level, R1 advised that 

some phrases required layman terms, for example, “hygienic”. Although, R4 and R5 disagreed, others stated 

that this module was suitable for the Aborigine people, and also supported by R3 that stated some Aborigine 

people might have some knowledge in agriculture development and how to do home fertilizer. For the 



Int J Eval & Res Educ  ISSN: 2252-8822  

 

Home fertilizer teaching module for Aborigine people (Mangai Solomon Mahanan) 

975 

delivery materials suitability, all respondents agreed it is suitable for the Aborigine people. However, R7 has 

mentioned that papers, coffee grounds, and filters might not be suitable to be used as materials in the module. 

 

4.2. Theme 2: The content of the home fertilizer module 

In the content of the home fertilizer module, several aspects have been considered: the learning 

objectives, content errors, and easy to understand. All respondents agree that the learning objectives were 

written, but R1 pointed out that the “meaning of compost” must be elaborate and stated clearly of the value 

for the Aborigine people. Whether the module has no errors, R1 and R3 pointed out that there are some 

grammatical errors and the notes can be written from the point of view. 

 

R1: “Some grammatical errors, but not obvious.” 

R3: “Some notes may it can be in point view.” 

 

R2, R4, and R8 have stated that there is some error in the content of the module, and R7 stated that 

she is not aware of any content error because she is not an expert in this particular topic. Only R5 and R6 

stated that the content of the module has no error. Nonetheless, all respondents agreed that the content of the 

module was easy to be understood by the people to apply. 

 

4.3. Theme 3: The stem in the Home fertilizer module 

As stated earlier, this module was developed based on the 5E learning model and STEM stimulate 

learning. There are several aspects to be considered in this theme: teaching and learning activities based on 

the 5E learning model, student teamwork, student inquiry learning, and STEM stimulates learning. All 

respondents agree that the teaching and learning activities of the module were arranged based on 5E learning 

model. Although, R1 stated that the module did not raise guidance questions that are necessary to direct the 

investigation process, and it is written in book-style cooking, step by step. 

 

R1: “Technically Yes, but the module does not pose guidance questions that are essential to guide 

the inquiry process. It is written in cooking book style, step by step procedure.” 

 

Furthermore, all respondents agree there is the involvement of students in team working and inquiry 

learning throughout the Home fertilizer module. All of them have been in agreement that the content also 

stimulates STEM learning. It also supported by the R7 opinion that the module achieved the Reduce, Reused, 

and Recycle (3R) for the greener world. 

 

R7: “Yes as it complied with the recycle, reuse and reduce for the greener environment.” 

 

 

5. DISCUSSION 

The validation of the module aims to enhance the module in terms of suitability for the Aborigines 

Community, activities using the 5E learning model, and also STEM learning. In particular, respondents said 

that the developed module is suited to be applied among the Aborigine community. However, the module 

uses terms which is not familiar to Aborigine people that may cause them to have confusion. Thus, the use of 

common terms is good as it will increase the understanding of Aborigine people in STEM learning. This is 

supported by study [34] where it is stressed that students should be able to understand the terms in various 

sections of instructional material such as the learning outcome. The delivery materials also should be 

included the familiar materials around them and avoid the materials, not in their environments such as papers, 

coffee grounds, and filters. This is because most of the Aborigine people still bounded with forest-based 

activities around them and forest products [7], [35]. Previous research [36] highlighted that Aborigines of 

Malaysia to some extent much rely on the forest for survival. Traditional forest-based economic activities of 

hunting, fishing, trapping, and gathering activities are still very much a part of the Aboriginal way of life 

[28]. Especially, it is happened in those few areas where access to natural resources has not been diminished 

by overuse and industrial exploitation [36]. 

Regarding the respondent’s evaluation of the content of the module, it is clearly shown that all 

indicators measuring the characteristics of the specific objectives of the module are met to a very great 

extent. This is supported by previous researchers [37], [38] which emphasized the importance of stating in 

clear and simple terms the instructional objectives which are expected to align with assessment. The 

indicators or constructs presented under the module’s objectives were aimed to provide a clear direction to 

what the objectives entail. The result from evaluating the objectives means that the developed module is 

accompanied by specific objectives that are clear and easily understood, realistic, measurable, and attainable. 

This result is in line with a study [38] which recognized that learning objectives measurability and its role in 
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developing instructional modules are crucial. Having observed the cruciality of learning or module 

objectives, some minimal errors need to be considered to enhance the module such as grammatical errors that 

need to be check.  

Through last in rank, still, the majority of the respondents agreed that the developed module is 

acceptable to a very great extent in terms of activities that are arranged parallel to the 5E learning model. 

This shows that the activities presented in the module have a connection to what is expected to achieve which 

also implies that the activities cover what competencies should be developed for the participants and are 

congruent to the specific objectives (STEM learning). The outcome is supported to some extent by Schultz, 

Schmid, and Lawrie [39] which identifies the significance of maintaining constructive alignment amongst 

learning objectives, learning content, and assessment [38].  

Some improvement should be done where the guidance question to the investigation process should 

be added in the module so that it stimulates inquiry learning throughout the discovery learning process. This 

is also stated by previous researchers [40] that inquiry-based learning aspires to engage students in an 

authentic scientific discovery process. The results of the study suggest that the acceptance of the developed 

module has still its space for further improvement and evaluation. According to Ganiron [41], modules are 

effective for improving the quality of instruction if they have been developed consistently, and if all gears of 

the module match with one another. Thus, this Home fertilizer module needs those improvements so that it 

will be effective when conducted to Aborigine people in sanitary STEM. 

 

 

6. CONCLUSION 

In conclusion, this Home fertilizer module is a Sanitary STEM module that integrates with the 5E 

learning model, is suitable for Aborigine people. The content is easy to understand with a clear objective, and 

stimulates STEM learning. However, it needs some improvement, such as: i) Terms should be familiar with 

Aborigine people; ii) Some grammatical errors in content; and iii) Guiding questions that are necessary to 

direct inquiry learning.  

The Home fertilizer module is a module approach to educate the Aborigine community on sanitation 

which focuses on waste handling. It is believed that this module helps the Aborigine people in practicing a 

clean-living environment and STEM education. Thus, it is hoped that it helps them to upgrade their quality of 

life and knowledge, especially in science and mathematics. 

 

 

ACKNOWLEDGEMENT 

The authors would like to thank Ministry of Education (MoE) Malaysia and Universiti Teknologi 

Malaysia (UTM) for their support in making this project possible. This work was supported by the 

Fundamental Research Grant Scheme (FRGS/1/2019/SSI09/UTM/02/12) initiated by MoE. 
 

 

REFERENCES 
[1] C. Zeng, D. Niu, and Y. Zhao, “A comprehensive overview of rural solid waste management in China,” Frontiers of 

Environmental Science and Engineering, vol. 9, no. 6, pp. 949–961, 2015, doi: 10.1007/s11783-015-0816-8. 

[2] R. Bin Abdullah, W. H. W. Mamat, W. A. Amir Zal, and A. M. Bin Ibrahim, “Teaching and learning problems of the Orang Asli 

Education: Students’ perspective,” Asian Social Science, vol. 9, no. 12, pp. 118–124, 2013, doi: 10.5539/ass.v9n12p118. 

[3] T. Pah, R. Syedhussain, D. S. Krishnasamy, A. Ali, and G. Hassan, “Distribution and Demography of the Orang Asli in 
Malaysia,” International Journal of Humanities and Social Science Invention, vol. 6, no. 1, pp. 40–45, 2017. 

[4] A. Demirbas, “Waste management, waste resource facilities and waste conversion processes,” Energy Conversion and 

Management, vol. 52, no. 2, pp. 1280–1287, 2011, doi: 10.1016/j.enconman.2010.09.025. 
[5] S. Harman, “Global warming,” Weather, vol. 57, no. 10, pp. 392–393, 2002, doi: 10.1256/wea.84.02. 

[6] A. Parant, A. Pascual, M. Jugel, M. Kerroume, M. L. Felonneau, and N. Guéguen, “Raising Students Awareness to Climate 

Change: An Illustration with Binding Communication,” Environment and Behavior, vol. 49, no. 3, pp. 339–353, 2017, doi: 
10.1177/0013916516629191. 

[7] N. A. Rahman, L. Halim, A. R. Ahmad, A. Hassan, and T. M. T. Soh, “Teachers’ Views on Integrating Environmental Education 

for Aboriginal Students,” International Journal of Academic Research in Progressive Education and Development, vol. 7, no. 2, 
2018, doi: 10.6007/ijarped/v7-i2/4080. 

[8] N. A. Rahman, “Knowledge, internal, and environmental factors on environmental care behaviour among aboriginal students in 

Malaysia,” International Journal of Environmental and Science Education, vol. 11, no. 12, pp. 5349–5366, 2016. 
[9] M. Ithnin et al., “Knowledge, Attitude and Practices Towards Lifestyle Related Non-Communicable Diseases (NCDs): A Cross 

Sectional Study among Indigenous Orang Asli Adults in Negeri Sembilan, Malaysia,” IIUM Medical Journal Malaysia, vol. 19, 

no. 2, 2020, doi: 10.31436/imjm.v19i2.1569. 
[10] S. Saidin, A. Abu Bakar, and B. M. Mohd Zain, “Prevalence and associated risk factors of Entamoeba histolytica, E. dispar and E. 

moshkovskii infection among Orang Asli communities in Slim River, Perak,” Journal of Science and Mathematics Letters, vol. 8, 

no. 2, pp. 22–35, 2020, doi: 10.37134/jsml.vol8.2.4.2020. 
 

 



Int J Eval & Res Educ  ISSN: 2252-8822  

 

Home fertilizer teaching module for Aborigine people (Mangai Solomon Mahanan) 

977 

[11] M. Hasril Amiruddin, “The Effects of a Mastery Learning Strategy on Knowledge Acquisition Among Aboriginal Students: An 
Experimental Approach,” International Journal of Vocational Education and Training Research, vol. 1, no. 2, p. 22, 2015, doi: 

10.11648/j.ijvetr.20150102.12. 

[12] C. W. C. Chen and K. Osman, “The effect of kayeu learning outside the classroom primary science module on intrinsic 
motivation of indigenous learners,” Journal of Baltic Science Education, vol. 15, no. 3, pp. 360–370, 2016, doi: 

10.33225/jbse/16.15.360. 

[13] N. A. Wahab, G. S. Choo, M. A. Shah, R. Jaafar, and N. H. C. M. Ghazali, “Development and Evaluation of the ‘LIKES’ Module 
to Promote Reading Interest among Orang Asli in Primary Schools,” International Journal of Academic Research in Progressive 

Education and Development, vol. 8, no. 4, 2019, doi: 10.6007/ijarped/v8-i4/6462. 

[14] A. Alias, J. Hamid, H. M. Zin, S. B. O. Khan, and N. Ubaidullah, “Development of ICTL module-based on suitable teaching 
methodology for Orang Asli (ICTL-TeMfOA): The preliminary study of suitable teaching strategy,” 2011 7th International 

Conference on Information Technology in Asia: Emerging Convergences and Singularity of Forms - Proceedings of CITA’11, 

2011, doi: 10.1109/CITA.2011.5999512. 
[15] P. Taboada-González, Q. Aguilar-Virgen, S. Ojeda-Benítez, and C. Armijo, “Waste characterization and waste management 

perception in rural communities in Mexico: A case study,” Environmental Engineering and Management Journal, vol. 10, no. 11, 

pp. 1751–1759, 2011, doi: 10.30638/eemj.2011.238. 

[16] F. C. Mihai and C. Ingrao, “Assessment of biowaste losses through unsound waste management practices in rural areas and the 

role of home composting,” Journal of Cleaner Production, vol. 172, pp. 1631–1638, 2018, doi: 10.1016/j.jclepro.2016.10.163. 

[17] H. B. Gonzalez and J. J. Kuenzi, “Science, technology, engineering, and mathematics (STEM) education: A primer,” 
Congressional Research Service, Aug. 2012, [Online]. Available: https://sgp.fas.org/crs/misc/R42642.pdf. 

[18] D. White, “What Is STEM Education and Why Is It Important?” Florida Association of Teacher Educators Journal, vol. 1,  

no. 14, pp. 1–9, 2012, [Online]. Available: http://www.fate1.org/journals/2014/white.pdf. 
[19] A. A. Ramli, N. H. Ibrahim, J. Surif, M. A. H. Bunyamin, R. Jamaluddin, and N. Abdullah, “Teachers’ readiness in teaching stem 

education,” Man in India, vol. 97, no. 13, pp. 343–350, 2017. 

[20] P. M. Dass, “Teaching STEM Effectively with the Learning Cycle Approach,” K-12 STEM Education, vol. 1, no. 1, pp. 5–12, 
2017, doi: 10.4018/978-1-5225-3832-5. 

[21] S. M. Wechsler et al., “Creative and critical thinking: Independent or overlapping components?” Thinking Skills and Creativity, 

vol. 27, pp. 114–122, 2018, doi: 10.1016/j.tsc.2017.12.003. 
[22] S. N. B. Jamal, N. H. B. Ibrahim, and J. Bin Surif, “Concept cartoon in problem-based learning: A systematic literature review 

analysis,” Journal of Technology and Science Education, vol. 9, no. 1, pp. 51–58, 2019, doi: 10.3926/jotse.542. 

[23] O. T. Badmus and E. O. Omosewo, “Evolution of STEM, STEAM and STREAM Education in Africa: The Implication of the 
Knowledge Gap,” International Journal on Research in STEM Education, vol. 2, no. 2, pp. 99–106, 2020, doi: 

10.31098/ijrse.v2i2.227. 

[24] S. N. Jamal, N. H. Ibrahim, J. Surif, N. Suhairom, A. H. Abdullah, and N. F. Jumaat, “Understanding of stem education among 
chemistry teachers in district of Melaka Tengah,” Man in India, vol. 97, no. 12, pp. 101–108, 2017. 

[25] L. Semmler and V. Pietzner, “Creativity in chemistry class and in general-German student teachers’ views,” Chemistry Education 

Research and Practice, vol. 18, no. 2, pp. 310–328, 2017, doi: 10.1039/c6rp00230g. 
[26] T. Masron, F. Masami, and N. Ismail, “Orang Asli in Peninsular Malaysia: Population, Spatial Distribution and Socio-Economic 

Condition,” Ritsumeikan Journal of Social Sciences and Humanities, vol. 6, no. January, pp. 75–115, 2013, [Online]. Available: 

http://www.ritsumei.ac.jp/acd/re/k-rsc/hss/book/pdf/vol06_07.pdf. 
[27] R. Kardooni, F. B. Kari, S. R. B. Yahaya, and S. H. Yusup, “Traditional knowledge of Orang Asli on forests in peninsular 

Malaysia,” Indian Journal of Traditional Knowledge, vol. 13, no. 2, pp. 283–291, 2014. 

[28] N. H. Ibrahim, K. N. Chee, and N. Yahaya, “Effectiveness of mobile learning application in improving reading skills in Chinese 
language and towards post-attitudes,” International Journal of Mobile Learning and Organisation, vol. 11, no. 3, p. 210, 2017, 

doi: 10.1504/ijmlo.2017.10005992. 

[29] J. Abdullah, N. M. Sayuti, A. A. M. Arshad, and M. R. Embong, “Living Conditions in Orang Asli Resettlement Project 
(PROSDET) of Pantos, Pahang, Malaysia,” Procedia - Social and Behavioral Sciences, vol. 222, pp. 143–150, 2016, doi: 

10.1016/j.sbspro.2016.05.204. 
[30] L. Ruggieri et al., “Recovery of organic wastes in the Spanish wine industry. Technical, economic and environmental analyses of 

the composting process,” Journal of Cleaner Production, vol. 17, no. 9, pp. 830–838, 2009, doi: 10.1016/j.jclepro.2008.12.005. 

[31] R. Scotti et al., “On-farm compost: A useful tool to improve soil quality under intensive farming systems,” Applied Soil Ecology, 
vol. 107, pp. 13–23, 2016, doi: 10.1016/j.apsoil.2016.05.004. 

[32] G. Muruganantham, “Developing of e-content package by using ADDIE model,” International Journal of Applied Research,  

vol. 1, no. 3, pp. 52–54, 2015, [Online]. Available: www.allresearchjournal.com. 
[33] R. M. B. and T. J. Kopcha, Instructional Design Models. New York, NY: Springer New York, 2014. 

[34] D. Kennedy, Writing and using learning outcomes. University College Cork, 2006. 

[35] V. W. C. Yew, M. Sia, K. C. Lam, M. S. Sarmila, and S. Selvadurai, “Education and awareness of modern health care amongst 
aboriginal people: The case of the Jakuns of Peninsular Malaysia,” Geografia: Malaysian Journal of Society and Space, vol. 11, 

no. 13, pp. 79–85, 2015. 

[36] D. McGregor, “Aboriginal/non-Aboriginal relations and sustainable forest management in Canada: The influence of the Royal 
Commission on Aboriginal Peoples,” Journal of Environmental Management, vol. 92, no. 2, pp. 300–310, 2011, doi: 

10.1016/j.jenvman.2009.09.038. 

[37] M. W. Keefer, S. E. Wilson, H. Dankowicz, and M. C. Loui, “The Importance of Formative Assessment in Science and 
Engineering Ethics Education: Some Evidence and Practical Advice,” Science and Engineering Ethics, vol. 20, no. 1, pp. 249–

260, 2014, doi: 10.1007/s11948-013-9428-5. 

[38] J. Raible, L. Bennett, and K. Bastedo, “Writing Measurable Learning Objectives to Aid Successful Online Course Development,” 
Technology Enhanced Learning, vol. 1, no. 1, pp. 112–122, 2016. 

[39] M. Schultz, S. Schmid, and G. A. Lawrie, Research and Practice in Chemistry Education. Springer Singapore, 2019. 

[40] M. Pedaste et al., “Phases of inquiry-based learning: Definitions and the inquiry cycle,” Educational Research Review, vol. 14, 
pp. 47–61, 2015, doi: 10.1016/j.edurev.2015.02.003. 

[41] T. U. Ganiron, “Development and validation of module presentation of selected topics in physics for architecture students,” 

Proceedings of the 43rd SEFI Annual Conference 2015 - Diversity in Engineering Education: An Opportunity to Face the New 
Trends of Engineering, SEFI 2015, 2015. 

 

 



                ISSN: 2252-8822 

Int J Eval & Res Educ, Vol. 11, No. 2, June 2022: 972-978 

978 

BIOGRAPHIES OF AUTHORS 
 

 

Mangai Solomon Mahanan     is a postgraduate master’s student of chemistry 

Education at Universiti Teknologi Malaysia. His passion for science education has been from 

the foundation where he also obtained a Bachelor of Education in chemistry from the 

University of Jos. Mangai has been a chemistry teacher for three years and has an interest in 

Chemistry pedagogy and STEM education. He can be contacted at email: 

mangai@graduate.utm.my. 

  

 

Nor Hasniza Ibrahim     received her Bachelor in Biomedical Sciences from 

Universiti Putra Malaysia, Master’s Degree, and Doctor of Philosophy in Chemistry 

Education from Universiti Teknologi Malaysia. Her research interest is regarding science 

education, chemistry education, and STEM education. She now works as a senior lecturer in 

the Department of Educational Science, Mathematics, and Multimedia Creative. Faculty of 

Science Social and Humanities, Universiti Teknologi Malaysia. She is also currently actively 

involved in research and programs related to STEM education and indigenous people. She 

can be contacted at email: p-norhaniza@utm.my. 

  

 

Johari Surif     received his Bachelor in Environmental Sciences from Universiti 

Kebangsaan Malaysia, Master’s Degree, and Doctor of Philosophy in Chemistry Education 

from Universiti Teknologi Malaysia. His research interest is regarding science education, 

chemistry education, and STEM education. He now works as an associate professor in the 

Department of Educ Science, Mathematics, and Multimedia Creative. Faculty of Science 

Social and Humanities, Universiti Teknologi Malaysia. He is also currently actively involved 

in research and programs related to STEM education, community, and many more. He can be 

contacted at email: johari_surif@utm.my. 

  

 

Norulhuda Ismail     is a senior lecturer at Universiti Teknologi Malaysia in the 

field of mathematics education. Her current research interest is in Scenario Based Learning, 

STEM education, and Augmented Reality. She can be contacted at: p-norulhuda@utm.my. 

  

 

Chuzairy Hanri     is a senior lecturer at Universiti Teknologi Malaysian. His 

expertise is in the Chemistry Education field including scientific argumentation, scientific 

creativity, and STEM education. He can be contacted at email: chuzairy@utm.my. 

  

 

Muhammad Khairul Arif Ahamad     is a postgraduate master's student in 

chemistry education at University Teknologi Malaysia. His interest in educational road starts 

during his Bachelor of Natural Science where there he starts joining several awareness 

campaigns conveying knowledge about forestry and wildlife. His love for science and 

passion to convey knowledge to people making him further his study in the art of teaching. 

He can be contacted at email: muhammadkhairularif@graduate.utm.my. 

  

 

Nur Sahrizan Serman     is a postgraduate master's student of chemistry education 

at Universiti Teknologi Malaysia. She has 6 years of experience in teaching science. She 

currently is a science teacher in SMK Sultan Ismail, Johor Bahru. She received her Bachelor 

of Science Education at Universiti Pendidikan Sultan Idris, Tanjong Malim where she 

developed an interest in STEM education. She can be contacted at email: 

nursahrizan@graduate.utm.my. 

 

https://orcid.org/0000-0001-8786-6322
https://scholar.google.com/citations?user=hlD81OAAAAAJ&hl=en&oi=ao
https://publons.com/researcher/3938240/solomon-mangai/
https://orcid.org/0000-0003-2446-8153
https://scholar.google.com/citations?user=LaMxY1gAAAAJ&hl=en
https://publons.com/researcher/2001990/nor-hasniza-ibrahim/
https://orcid.org/0000-0001-8383-6601
https://scholar.google.com.my/citations?user=XZBKFmsAAAAJ&hl=en
https://publons.com/researcher/2684729/johari-surif/
https://orcid.org/0000-0002-8628-9196
https://scholar.google.com.my/citations?user=nbM1WWoAAAAJ&hl=en
https://orcid.org/0000-0003-2445-6945
https://orcid.org/0000-0003-4684-1115
https://orcid.org/0000-0002-4331-5796

