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Abstract 

This study aims to measure the competence of low carbon education (LCE)-

based waste management from cadres. This quantitative analysis research used 

a quasi-experimental approach. The population was all cadres in Mekarmanik 

Village, Bandung Regency. Meanwhile, the sample was taken purposively 

consisting of 30 active cadres, who were then involved as respondents. The 

research variables measured were the cadres’ knowledge, attitudes, and 

behaviors. The data were collected employing a questionnaire as an instrument 

filled directly by the respondents. Data were taken before and after providing 

education to cadres. After the data were processed and analysed by categorizing 

the observations, the data were then calculated for their N-Gain. The results 

revealed that there was an increase in the competency score: the knowledge 

score from 82 to 94 (N-Gain = 0.7), the attitude score from 68 to 85 (N-Gain = 

0.53), and the Behavioral score from 67.7 to 79 (N-Gain=0.35). Cumulatively, 

competence increased from a score of 72.6 to 86 (N-Gain=0.49). This 

competency score has been categorized as good, meaning that the cadres are 

eligible to provide counselling to the community.  

Keywords: Cadre, Competence, Low carbon education, Waste management. 
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1. Introduction 

Waste is something that is not used, not liked, or thrown away, which comes from 

human activities and does not happen by itself. Waste must be treated. Many reports 

showed how to treat waste [1-18]. Waste management is a systematic, 

comprehensive, and sustainable activity, which comprises reduction (waste 

generation restriction, waste recycling, and/or waste reuse) and waste management 

(selection, collection, transportation, processing, and final processing). 

This waste management has strong relevance to global warming because waste 

generation produces CO2 and CH4 gases [19], which are some causes of global 

warming. Currently, the world is facing enormous problems, one of which is global 

warming. 17 sustainable development goals (SDGs) have been used to over current 

problems [20-22]. One of which is the third goal, a healthy and prosperous life. It 

relates to waste management. Good waste management that does not cause an 

increase in CO2 and CH4 in the air will contribute to meeting the third goal. 

Countries in the world make various efforts to reduce CO2 concentrations in the air 

with various programs, one of which is through low carbon education (LCE). LCE 

-based waste management means minimizing or even preventing carbon release as 

waste into the environment. It can contribute to meeting the third goal. Many papers 

discussed LCE [23]. 

Based on waste data in Bandung, West Java, Indonesia, the highest percentage 

is household waste generation at 66.00%. Specifically, in Mekarmanik Village, 

Bandung, Indonesia, there is a habit of burning and littering, which can pose a 

health risk, the environment becomes dirty, drains are clogged, and the 

environment is prone to becoming a breeding ground for disease-causing germs. It 

can also lead to the growth of pathogens, such as bacteria, parasites, and fungi. If 

exposed to humans, fungi found in waste piles can cause various diseases, such as 

diarrhea, typhus, and intestinal worms. In addition, waste can be a place to live and 

breed disease vectors, such as rats, cockroaches, and flies.  

To deal with this problem, cadres are needed to educate the public to convey 

information broadly and quickly. For the success of this program, before cadres go 

into the community to conduct education, it is better to measure their competence. 

It is to determine their readiness to educate the public. Therefore, it is deemed 

necessary to research the competence of cadres in low-carbon waste management 

in Mekarmanik Village, Bandung Regency. 

2. 2. Method 

The research design used was quantitative with a quasi-experimental research type 

and a pre-post-test approach. The population in this study was all cadres in 

Mekarmanik Village, while the sampling was carried out purposively. The sample 

consisted of cadres who were still active in guiding the community, totalling 30 

people. This study’s variables comprised cadres' knowledge, attitudes, and 

behavior regarding low carbon-based waste management in Mekarmanik Village. 

The instrument employed was a questionnaire regarding cadres' knowledge, 

attitudes, and behavior regarding low carbon-based waste management. Instrument 

validation was performed in a content manner with discussions with experts. The 

research data were collected by filling out questionnaires by cadres directly. These 

data were taken before and after education to cadres.  
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The collected data were then processed utilizing a computer. The results were 

analysed visually and categorized. Detailed information on how to analyse data is 

explained in the literature [24]. To find out how much increase occurred, the N-

Gain calculation was carried out using Eq. (1): 

N-Gain = 
𝑆𝑐𝑜𝑟𝑒 (𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡−𝑝𝑟𝑒𝑡𝑒𝑠𝑡

𝑆𝑐𝑜𝑟𝑒 (− 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 
                                                                       (1) 

The N-Gain was calculated for each variable and cumulatively to find out the 

N-Gain of cadre competencies. Then, it was interpreted as a whole. From this 

analysis results, it is expected that the research objectives can be achieved. 

3. Results and Discussion 

3.1. Observation results 

The minority of 324 students in this study had prior experience learning through 

online media. Table 1 displays the descriptive analysis results for students' 

experiences with online learning. The measurement of knowledge before education 

yielded a score of 82 (see Table 1). It was a good category. After education, there 

was an increase in the knowledge score by 12. Thus, the knowledge score became 

94 (good category). When the N-Gain was calculated, it was found to be 0.7, where 

this increase was in the moderate category. 

Table 1. Knowledge score before and after education. 

Knowledge Before Education Knowledge Before Education 

No Score Total Percentage (%) No Score Total Percentage (%) 

1 20 3 10 1 80 9 30 

2 40 1 3.3 2 100 21 70 

3 60 1 3.3     

4 80 10 33.3     

5 100 15 50     

Total 30 100 Total 30 100 

Mean Score 82.0  Mean Score 94.0  

Measurement of attitudes before education gave a score of 68 (see Table 2), 

which was a sufficient category. After education, there was an increase in the 

attitude score by 17. Thus, the attitude score became 85 (good category). When it 

was calculated, the N-Gain = 0.53, which was a moderate increase. Measurement 

of attitudes before education gave a score of 68 (see Table 2), 

Measurement of behavior before education showed a score of 67.7 (see Table 

3). It was a sufficient category. After education, there was an increase in the 

behavior score of 11.3. Therefore, the behavior score became 79 (good category). 

When the N-Gain was calculated, the result was 0.35, in which the increase was in 

the moderate category. 

Based on observations made employing questionnaires (see Fig. 1), the education 

carried out succeeded in increasing the competence of cadres in LCE-based waste 

management from the knowledge, attitudes, and behavior aspects. Thus, cadres who 

previously only had sufficient competence (score of 72.6), who were considered not 

yet eligible of conducting outreach to the community, increased their competence to 
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good (score of 86) after being educated. Thus, they became eligible to provide 

education to the public regarding LCE-based waste management. 

From the recapitulation in Table 4, there was an increase in the cadres’ 

competence after education. Initially, the competence of the cadres was sufficient, 

but after receiving education, it became good. This competency improvement was 

categorized as moderate. 

Table 2. Knowledge score before and after education. 

Attitude Before Education Attitude After Education 

No. Score Total Percentage (%) No Score Total Percentage (%) 

1 20 1 3.3 1    

2 40 3 10 2    

3 60 10 33.3     

4 80 15 50     

5 100 1 3.3     

Total 30 100 Total 30 100 

Mean Score 68.0  Mean Score 85.0  

Table 3. Behavior score before and after education. 

Attitude Before Education Attitude After Education 

No. Score Total Percentage (%) No Score Total Percentage (%) 

1 30 1 3.3 1 35 3 10 

2 40 1 3.3 2 65 3 10 

3 45 1 3.3 3 70 1 3.3 

4 60 3 10.0 4 75 6 20 

5 65 10 33.3 5 80 9 30 

6 70 1 3.3 6 85 6 20 

7 75 6 20.0 7 90 2 6.7 

8 80 6 20.0     

9 85 1 3.3     

Total 30 100 Total 30 100 

Mean Score 67.7  Mean Score 79.0  

 

Fig. 1. Cadre competency score before and after education. 
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Table 4. Recapitulation of score and N-Gain. 

No. Competence 
Test Score N-Gain 

Score 
Category 

Pre Category Post Category 

1 Knowledge 82 Good 94 Good 0.7 Moderate 

2 Attitude 68 Sufficient 85 Good 0.53 Moderate 

3 Behavior 67.7 Sufficient 79 Good 0.35 Moderate 

Mean Competence 72.6 Sufficient 86 Good 0.49 Moderate 

3.2. Discussion 

When cadres conduct outreach to the community, the readiness of their ability to 

carry out counselling must be good so that they are considered eligible for 

conducting counselling. To determine their eligibility, an observation of 

competence was conducted by giving a pretest. The observation results (pretest) 

showed that the competence of the cadres was still categorized as sufficient (score 

of 72.6). Thus, education had to be given to improve their competence. In more 

detail, their knowledge (score of 82) was good, but their attitude (score of 68) and 

behavior (score of 67.7) still needed to be improved because they were still 

categorized as sufficient. In addition, it would be even better if their knowledge 

was also improved so that it became even better. Thus, education was carried out 

on the three competence aspects (knowledge, attitude, and behavior). 

After the education was carried out, another measurement (posttest) was 

conducted on the competence of the cadres. This is in line with other research that 

additional treatment can increase the quality of students [25-36]. The measurement 

results uncovered an increase in the three competence aspects: knowledge 

increased from 82 (good) to 94 (good), attitude increased from 68 (sufficient) to 85 

(good), and behavior increased from 67.7 (sufficient) to 79 (good). To find out the 

overall competence, the three aspects are averaged. Thus, information was obtained 

that the competence of cadres after being given education increased from 72.6 

(sufficient) to 79 (good). These good competencies made the cadres eligible to 

provide counselling to the community regarding LCE-based waste management 

[37]. To find out how much increase occurred after education, N-Gain was 

calculated utilizing the R. Hake formula. The results revealed an increase in 

knowledge N-Gain of 0.7 (moderate), attitude N-Gain of 0.53 (moderate), and 

behavior N-Gain of 0.35 (moderate), while the N-Gain for competence was 0.49 

(moderate). Finally, we found that the results are good. But, indeed, additional 

some topics to the curriculum can be used as the excellent alternative. Thus, many 

teachers can apply and improve to broader students in the country[38-45]. 

The majority of primary school children who took part in this study reported 

feeling anxious during the online deployment of distance learning. The difficulty 

of understanding mathematical content delivered by teachers via online media 

contributes to the student's anxiety. According to our findings, the roles of teachers 

and parents in supporting students through distance learning were critical. Because 

the majority of the children in our study received guidance from teachers and 

parents during distance learning, there is no significant correlation between parental 

and teacher guidance and students' anxiety during distance learning. 

There are several limitations to this study that suggest future research priorities. 

First, this study's participants were students from both rural and urban areas. 

Students in rural areas who participated in this study had an internet connection and 
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were able to learn online. Future studies could focus on students who live in remote 

areas and have limited access to the internet. Then, this study's participants were 

students in grades four, five, and six. Therefore, the findings of this study cannot 

be applied to all students in primary school. The result may differ for students in 

lower grades, such as first, second, and third grades.  

4. Conclusion 

This study intends to assess cadres' proficiency in waste management based on low 

carbon education (LCE). The findings showed that the competency score increased: 

the knowledge score increased from 82 to 94 (N-Gain = 0.7), the attitude score 

increased from 68 to 85 (N-Gain = 0.53), and the Behavioral score increased from 

67.7 to 79 (N-Gain=0.35). Competence improved overall, going from a score of 

72.6 to 86 (N-Gain=0.49). The cadres are qualified to offer counselling to the 

community since they received a strong competency score. 

References 

1. Mukti, R.N.; Salsabilla, A.; Muamar, A.S.; Prima, E.C.; and Hana M.N. 

(2021). Biogas effectiveness test from household waste (vegetable waste) with 

cow dung starter and EM4. Indonesian Journal of Multidiciplinary Research, 

1(1), 73-78. 

2. Pebrianti, M.; and Salamah, F. (2021). Learning simple pyrolysis tools for 

turning plastic waste into fuel. Indonesian Journal of Multidiciplinary 

Research, 1(1), 99-102.  

3. Ramadhan, M.O.; and Handayani, M.N. (2021). Anthocyanins from agro-

waste as time-temperature indicator to monitor freshness of fish products. 

ASEAN Journal of Science and Engineering, 1(2), 67-72. 

4. Kantroo, S.; Srivastava, A;. and Sharma, A. (2022). Performance assessment 

of gravity retaining wall with rubber tyre waste mixed in dry cohesionless 

backfill. ASEAN Journal of Science and Engineering, 2(1), 9-18. 

5. Ragadhita, R.; Al Husaeni, D.F.; and Nandiyanto, A.B.D. (2023). Techno‐

economic evaluation of the production of resin-based brake pads using 

agricultural wastes: Comparison of eggshells/banana peels brake pads and 

commercial asbestos brake pads. ASEAN Journal of Science and Engineering, 

3(3), 243-250. 

6. Hidayah, F.; Muslihah, F.; Nuraida, I.; Winda, R.; Vania, V.; Rusdiana, D.; 

and Suwandi, T. (2021). Steam power plant powered by wood sawdust waste: 

A prototype of energy crisis solution. Indonesian Journal of Teaching in 

Science, 1(1), 39-46. 

7. Soegoto, E.S.; Ramana, J.M.; and Rafif, L. S. (2021). Designing an educational 

website regarding recycling of plastic waste into roads. ASEAN Journal of 

Science and Engineering Education, 2(1), 135-140. 

8. Permatasari, N.; Sucahya, T.N., and Nandiyanto, A.B.D. (2016). Agricultural 

wastes as a source of silica material.  Indonesian Journal of Science and 

Technology, 1(1), 82-106. 

9. Bilad, M.R. (2017). Membrane bioreactor for domestic wastewater treatment: 

Principles, challanges and future research directions.  Indonesian Journal of 

Science and Technology, 2(1), 97-123. 



192       N. Rosliana et al. 

 
 
Journal of Engineering Science and Technology                Special Issue 1/2023 

 

10. Haryanto, A.; and Telaumbanua, M. (2020). Application of artificial neural 

network to predict biodiesel yield from waste frying oil transesterification. 

Indonesian Journal of Science and Technology, 5(1), 62-74. 

11. Bhikuning, A.; and Senda, J.S.  (2020). The properties of fuel and 

characterization of functional groups in biodiesel-water emulsions from waste 

cooking oil and its blends.  Indonesian Journal of Science and Technology, 

5(1), 95-108. 

12. Waqas, S.; Bilad, M.R.; and Man, Z.B.  (2021). Performance and Energy 

Consumption Evaluation of Rotating Biological Contactor for Domestic 

Wastewater Treatment.  Indonesian Journal of Science and Technology, 6(1), 

101-112. 

13. Hidayat, A.; Kurniawan, W.; and Hinode, H.  (2021). Sugarcane bagasse 

biochar as a solid catalyst: From literature review of heterogeneous catalysts 

for esterifications to the experiments for biodiesel synthesis from palm oil 

industry waste residue.  Indonesian Journal of Science and Technology, 6(2), 

337-352. 

14. Khelassi-Sefaoui, A.; Khechekhouche, A.; Daouadji, M.Z.D.; and Idrici, H.  

(2021). Physico-chemical investigation of wastewater from the Sebdou-

Tlemcen textile complex North-West Algeria.  Indonesian Journal of Science 

and Technology, 6(2), 361-370. 

15. Mudzakir, A.; Rizky, K.M.; Munawaroh, H.S.H.; and Puspitasari, D. (2022). 

Oil palm empty fruit bunch waste pretreatment with benzotriazolium-based 

ionic liquids for cellulose conversion to glucose: Experiments with 

computational bibliometric analysis. Indonesian Journal of Science and 

Technology, 7(2), 291-310. 

16. Bellila, A.; Khechekhouche, A.; Kermerchou, I.; Sadoun, A.; Siqueira, A.M.D.O.; 

and Smakdji, N. (2022). Aluminum wastes effect on solar distillation. ASEAN 

Journal for Science and Engineering in Materials, 1(2), 49-54. 

17. Ragadhita, R.; and Nandiyanto, A.B.D. (2023). Why 200°C is effective for 

creating carbon from organic waste (from thermal gravity (TG-DTA) 

perspective)?. ASEAN Journal for Science and Engineering in Materials, 2(1), 

75-80. 

18. Annisa, T.; Azkiya, A.; Fauzi, R.N.; Nandiyanto, A.B.D.; and Hofifah, S.N. 

(2021). Cost analysis and economic evaluation for manufacturing 

hydroxyapatite nanoparticles from eggshell waste. International Journal of 

Research and Applied Technology (INJURATECH), 1(1), 211-226. 

19. Nandiyanto, A.B.D. (2020). Isotherm adsorption of carbon microparticles 

prepared from pumpkin (Cucurbita Maxima) seeds using two-parameter 

monolayer adsorption models and equations. Moroccan Journal of Chemistry, 

8(3), 745-761. 

20. Nandiyanto, A.B.D.; Fiandini, M.; Hofifah, S.N.; Ragadhita, R.; Al Husaeni, 

D.F.; Al Husaeni, D.N., Maryanti, R.; and Masek, A. (2022). Collaborative 

practicum with experimental demonstration for teaching the concept of 

production of bioplastic to vocational students to support the sustainability 

development goals. Journal of Technical Education and Training, 14(2), 1-13. 

21. Ibrahim, M.M.M.; and Nandiyanto, A.B.D. (2022). Education on the 

importance of food consumed by breastfeeding mothers and exclusive 



Low Carbon Education Based Waste Management Application        193 

 
 
Journal of Engineering Science and Technology                Special Issue 1/2023 

 

breastfeeding against stunting prevention through power point media. ASEAN 

Journal for Science Education, 1(2), 103-112. 

22. Maryanti, R.; Rahayu, N.I.; Muktiarni, M.; Al Husaeni, D.F.; Hufad, A.; 

Sunardi, S.; Nandiyanto, A.B.D. (2022). Sustainable development goals 

(SDGS) in science education: Definition, literature review, and bibliometric 

analysis. Journal of Engineering, Science, and Technology, 17(Special issue 

ICSMCE 2022), 161-181. 

23. Hudha, M.N.; Hamidah, I.; Permanasari, A.; Abdullah, A.G. (2022). E-low 

carbon media awareness for elementary school in Indonesia using user 

experience questionnaire. Journal of Engineering, Science, and Technology, 

17(Special issue ICSMCE 2022), 67-74.  

24. Afifah, S.; Mudzakir, A.; and Nandiyanto, A.B.D. (2022). How to calculate 

paired sample t-test using SPSS software: From step-by-step processing for 

users to the practical examples in the analysis of the effect of application anti-

fire bamboo teaching materials on student learning outcomes. Indonesian 

Journal of Teaching in Science, 2(1), 81-92. 

25. Putri, S.R.; Hofifah, S.N.; Girsang, G.C.S.; and Nandiyanto, A.B.D. (2022). 

How to identify misconception using certainty of response index (cri): A study 

case of mathematical chemistry subject by experimental demonstration of 

adsorption. Indonesian Journal of Multidiciplinary Research, 2(1), 143-158. 

26. Maryanti, R.; Hufad, A.; Tukimin, S.; Nandiyanto, A.B.D., Manullang, T.I.B. 

(2020). The importance of teaching viscosity using experimental demonstration 

from daily products on learning process especially for students with special 

needs. Journal of Engineering, Science and Technology, 15, 19-29. 

27. Sani, Y.; Nandiyanto, A.B.D.; Manullang, T.I.B.; Wardany, O.F.; Hufad, A.; 

and Rochyadi, E. (2020). Improving understanding performance of students 

with hearing impairments on static fluid density through experimental 

demonstrations. Journal of Engineering, Science and Technology, 15, 10-18. 

28. Maryanti, R.; Hufad, A.; Nandiyanto, A.B.D.; Tukimin, S. (2021). Teaching 

heat transfer on solid-to-liquid phase transition phenomena to students with 

intellectual disabilities. Journal of Engineering, Science and Technology, 

16(3), 2245-2259. 

29. Maryanti, R.; Hufad, A.; Nandiyanto, A.B.D.; and Tukimin, S. (2021). 

Teaching the corrosion of iron particles in saline water to students with special 

needs. Journal of Engineering, Science and Technology, 16(1), 601-611. 

30. Rusyani, E.; Maryanti, R.; Muktiarni, M.; and Nandiyanto, A.B.D. (2021). 

Teaching on the concept of energy to students with hearing impairment: 

Changes of electrical energy to light and heat. Journal of Engineering, Science 

and Technology, 16(3), 2502-2517. 

31. Muspita, R.; Syihabuddin, S.; Hufad, A.; Manullang, T.I.B.; Nandiyanto, A.B.D.; 

Sudaryat, Y.; Aprilia, I.D.; Fernandes, R.; Akbar, A., Zulfitrah (2021). Teaching 

colloid system to increase the respiration of children with communication barriers. 

Journal of Engineering, Science and Technology, 16, 26-33. 

32. Maryanti, R.; Hufad, A.; Sunardi; and Nandiyanto, A.B.D. (2022). Teaching 

high school students with/without special needs and their misconception on 

corrosion. Journal of Engineering, Science and Technology, 17(1), 225-238. 



194       N. Rosliana et al. 

 
 
Journal of Engineering Science and Technology                Special Issue 1/2023 

 

33. Hidayat, D.S.; Rakhmat, C.; Suryadi, A.; Rochyadi, E.; Nandiyanto, A.B.D.; 

and Maryanti, R. (2022). Wheat flour as a thermal insulator for learning media 

for students with hearing impairment. Journal of Engineering, Science and 

Technology, 17(1), 85-94. 

34. Maryanti, R.; Hufad, A.; Sunardi; Nandiyanto, A.B.D.; Al-Obaidi, A.Sh.M. 

(2020). Understanding Covid-19 particle contagion through aerosol droplets 

for students with special needs. Journal of Engineering, Science and 

Technology, 15(3), 1909-1920. 

35. Hidayat, D.S.; Rahmat, C.; Fattah, N.; Rochyadi, E.; Nandiyanto, A.; and 

Maryanti, R. (2020). Understanding Archimedes law: What the best teaching 

strategies for vocational high school students with hearing impairment. 

Journal of Technical Education and Training, 12(1), 230-237. 

36. Nandiyanto, A.B.D.; Raziqi, G.Y.; Dallyono, R.; and Sumardi, K. (2020). 

Experimental demonstration for enhancing vocational students' 

comprehension on heat transfer through conduction and radiation of light bulb. 

Journal of Technical Education and Training, 12(3), 189-195. 

37. Saputro, Y.E.; Kismartini, K.; and Syafrudin, S. (2015). Pengelolaan sampah 

berbasis masyarakat. Indonesian Journal of Conservation, 4(1), 83-94.  

38. Maryanti, R.; Hufad, A.; Sunardi; and Nandiyanto, A.B.D. (2021). Analysis of 

curriculum for science education for students with special needs in vocational 

high schools. Journal of Technical Education and Training, 13(3), 54-66. 

39. Madaniah, H.; and Maryanti, R. (2023). The influence of socialization on talent 

interests and extracurricular in schools. Indonesian Journal of Multidiciplinary 

Research, 3(1), 83-90. 

40. Landero, D.J.M.; Gadayan, D.V.; Valderama, I.M.; Falle, J.A.; and Calixtro 

Jr., V. L. (2022). Implementation and acceptance of latin dances in senior high 

school curriculum. Indonesian Journal of Educational Research and 

Technology, 2(2), 117-122. 

41. Maryanti, R.; Nandiyanto, A.B.D.; Hufad, A.; and Sunardi, S. (2021). Science 

education for students with special needs in Indonesia: From definition, 

systematic review, education system, to curriculum. Indonesian Journal of 

Community and Special Needs Education, 1(1), 1-8. 

42. Rosina, H.; Virgantina, V.; Ayyash, Y.; Dwiyanti, V.; and Boonsong. S. (2021). 

Vocational education curriculum: Between vocational education and industrial 

needs. Asean Journal of Science and Engineering Education, 1(2), 105-110. 

43. Maryanti, R.; and Nandiyanto. A.B.D. (2021). Curriculum development in 

science education in vocational school. ASEAN Journal of Science and 

Engineering Education, 2(1), 151-156. 

44. Widiaty, I.; Riza, L.S.; Abdullah, A.G.; and Mubaroq, S.R. (2020). 

Multiplatform application technology–based heutagogy on learning batik: A 

curriculum development framework.  Indonesian Journal of Science and 

Technology, 5(1), 45-61. 

45. Jamiu, L.A. (2022). The weaknesses of the curriculum in the teaching of 

Arabic (a muslim language) as a foreign language. ASEAN Journal of Religion, 

Education, and Society, 1(1), 31-38. 


