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Abstract – One of the impacts of the Covid-19 pandemic in the world of education is a change in the 

learning process from face-to-face learning to online learning. To compensate for these changes, it is 

necessary to integrate technology in learning. The goal of this study is to design thematic learning at the 

elementary school level by integrating the Internet of Things (IoT) related to climate change parameters. 

The method in this study uses research and development of IoT-based measuring instruments using the 

Lolin V3 MCU node, with sensors for temperature, air pressure, humidity, altitude, and light intensity. 

The research respondents were 20 students. Data collection was carried out using a questionnaire 

containing four aspects, namely, usability, ease of use, aspects of learning ease, and satisfaction. The 

results showed that the reliability value > 0.6 and the level of student acceptance of the product was 3.4 

with effective criteria. Based on the findings, this instructional design has potential opportunities to 

increase student engagement even though it is limited in networking. So it can be concluded that IoT-

based learning media can be applied as a thematic learning model at the elementary school level during 

the Covid-19 pandemic.   
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I. INTRODUCTION 

The challenges of education in 

Indonesia have always been a serious concern 

of education experts (Faisal et al., 2020; 

Wahono et al., 2021). At least there are 

several problems faced by educators in 

Indonesia, namely teacher quality, teacher 

welfare, teacher politicization (Faisal et al., 

2020; Fatima et al., 2015), and what is 

happening now is the Covid 19 outbreak, 

which requires restrictions on the teaching 

and learning process (Setiyoaji et al., 2021; 

Wahyuningsih et al., 2021). This problem will 

greatly affect the performance and quality of 

21st-century learning that requires an 

educator to have more quality. Not only 

competing in the world of Indonesian 

education but also in the world of education 

in fellow ASEAN countries and even outside 

ASEAN countries. Due to restrictions on the 
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learning process, new breakthroughs are 

needed, such as the use of the internet in 

learning (Agusty & Anggaryani, 2021). 

The existence of the internet is one of 

the causes of the birth of the Internet of 

Things (IoT) which are interconnected and 

provide information through internet services, 

which can then be further processed to take 

several decisions (Gul et al., 2017). In the 

current pandemic era, the digitalization 

process is needed in preparing innovative 

learning processes so that it becomes a new 

challenge along with technological advances 

that demand the learning process from home 

(Nguyen & Chung, 2020). The use of 

technology in the learning process can be 

seen as the use of technology that is making 

student projects. Students are more 

enthusiastic when doing projects that involve 

technology because it makes work faster and 

more efficient (Hanif et al., 2019; Heafner, 

2004). However, there are still many teachers 

who do not understand the importance of 

technology that can be integrated into 

learning (Bancong et al., 2019; Fatima et al., 

2015). One obstacle is the limitations of 

human resources and inadequate teachers in 

using the technological devices provided. One 

obstacle is the lack of use of IoT technology 

in learning. IoT can link environmental 

phenomena into virtual catches, which 

enables the advancement of services in the 

information society (Abdel-basset et al., 

2018). The application of the national 

curriculum in primary schools using thematic-

based learning approaches is a new 

opportunity to increase the use of IoT 

technology (Abbasy & Quesada, 2017; 

Khanna & Kaur, 2019). Because IoT has been 

considered the third wave of the information 

industry, the key lies in developing effective 

designs for using IoT as thematic-based 

special learning in elementary schools 

(Sulisworo et al., 2019). 

The use of IoT requires quite complex 

digital literacy to avoid errors in its use 

(Deursen & Mossberger, 2018; Tan et al., 

2018). So taking into account the spirit of 

reform of the National. The education 

curriculum in Indonesia has experienced a 

shift in the management of student-centered 

learning environments, especially with 

thematic learning in elementary schools. 

Thematic knowledge includes increasing 

various competencies such as critical 

thinking, creativity, communication, and 

collaboration that have developed in several 

countries in the 21st century. IoT activities 

are dominated by hands-on activities (Kolias 

et al., 2016; Carver, 2016), fun learning, and 

being able to provide an interest in students 

(Eguchi, 2014). IoT acts as a new actor in the 

educational environment that can facilitate 

visual and virtual interaction as an academic 

environment (Marquez et al., 2016), while 

manipulating objects to increase 

understanding of the problem under study. 

Based on the previous description, it was 

identified that the problem faced by schools 

today is the lack of use of technology in 
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learning. Therefore, this study aims to create 

a thematic learning design during the Covid-

19 pandemic that integrates IoT in elementary 

schools on the issue of climate change. 

 

II. METHODS 

This study was designed using research 

and development (Gul et al., 2020; Sulisworo 

et al., 2019). This study was conducted at an 

elementary school in Sikka Regency, East 

Nusa Tenggara, with a total of 20 respondents 

in five grade. Data was collected using a 

product acceptance response questionnaire by 

students with four criteria (strongly agree, 

agree, disagree, and disagree) (Prihatiningtyas 

& Sholihah, 2020). Processing of data using 

descriptive statistics. This section explains the 

methods for preparing and conducting 

research as well as the basis of experimental 

research, students and investigative facilities, 

characteristics, criteria, indicators, and 

assessment parameters used as research 

parameters 

The research procedure consists of four 

stages: Focus Group Discussion (FGD), 

developing IoT tools, integration, and 

implementation, as shown in Figure 1. The 

FGD was conducted to obtain several 

learning design requirements such as learning 

objectives according to national curriculum 

standards, thematic-based IoT use strategies, 

and implementation in the Covid-19 

pandemic conditions. At this stage, it involves 

several experts with scientific families that 

are in accordance with the learning design to 

be developed, such as curriculum experts, 

lecturers, stakeholders, graduate users, which 

is carried out once. The outputs of this phase 

are thematic-based lesson plans, learning 

achievement evaluation instruments, and the 

development of IoT tools. 

 

Figure 1. IoT research diagram 

At the IoT development stage, the 

theme chosen according to the standard grade 

V elementary school curriculum is global 

climate change, while the parameters used in 

IoT are temperature sensors, air pressure, 

altitude, light intensity, and humidity. The 

sensor will be connected to IoT using the 

Lolin MCU V3 node and displayed on the 

Blynk application dashboard according to a 

theme that can be accessed using wifi. Users 

can monitor parameters in the Blynk 

dashboard application. This application can 

be downloaded for free on smartphones. The 

way the sensor works will be to acquire data 

and pass it on to students in different places 

via the internet (Bagheri & Movahed, 2017; 

Banica et al., 2017). Thus, students from their 
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respective homes get other environmental 

information without having to be in that 

place. With different environmental data, 

students will be encouraged to think 

deductively in understanding the 

environment. Previously, IoT will be tested 

on a laboratory scale, with configurations 

according to research that has been carried 

out by (Sulisworo et al., 2019). 

Learning strategies are managed based 

on sub-themes using a project-based learning 

approach. This activity is determined based 

on FGD activities by several teams of 

curriculum experts to produce collaborative 

learning designs and then be piloted in a 

limited way for three online meetings. The 

final result expected from this stage is a 

learning design that is ready to be applied 

during the Covid 19 pandemic. 

The implementation of the learning 

design was given to 20 fifth grade students 

online using Zoom Meeting with material on 

climate change. At this stage, the teacher will 

explain the operation of the media to avoid 

obstacles during the data acquisition process 

using IoT according to the topic chosen from 

home. Furthermore, a questionnaire will be 

given at the end of the meeting with reference 

to aspects of use, see (Lund, 2001). The 

results of the questionnaire will be analyzed 

to explain the level of validity of the data on 

the learning design. 

 

 

 

III. RESULTS AND DISCUSSION  

1. Focus Group Discussion 

The main change in the 2013 National 

Curriculum is a student-centered orientation. 

These changes are contained in the learning 

implementation plan on core competencies 

and basic competencies. At the elementary 

school level, there are 4 to 6 themes for one 

semester. In integration, each theme will be 

interconnected with several other subjects, 

which are divided into several sub-themes, 

which will then be transformed into periodic 

learning activities. In this study, the selected 

themes and sub-themes are in accordance 

with table 1. In addition, students will also 

gain related knowledge such as social studies, 

language, culture, and citizenship. Such as 

climate change on this topic is associated with 

hot matter and its transfer 

 

Table 1. The thematic structure of heat and 

displacement 
Theme Theme 6 

Heat and displacement 
Subtheme Subtheme 1 

Temperature and heat 
Purpose Improve logical thinking, think the 

high leveland strengthening skills 
Strategy Design strategy 

This activity will provide 

opportunities for students to ask 

questions and explore relevant 

information 
Activity  Observe and describe 

 Ask and analyze 

 Product presentation 

 Reflection 
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2. IoT Based Learning Tools 

IoT-Based Learning Tools are presented 

in Figure 2. 

 

 

 

 

 

 

Figure 2. Schematic of the circuit and 

product of IoT 

The use of microcontroller technology is 

used, such as sensors that can be accessed 

using Wifi, namely the Lolin MCU V3 node 

device. Data acquisition is carried out 

according to the configuration of 

programming language commands that 

connect sensors, processors and monitoring 

applications from climate parameters that are 

used as objects of observation (Daş & 

Ababaker, 2021). The complete device 

configuration is presented in Figure 2. For 

monitoring from students' homes, the Blynk 

application is used as a visualization 

dashboard. The application is based on open 

source, which can be downloaded for free on 

the Google Play Store. The monitoring 

dashboard is presented in Figure 3. 

 

Figure 3. The dashboard on a smartphone 

with the Blynk application 

3. Learning Strategies 

At this stage, the experts conducted a 

work assessment in the second FGD by 

paying attention to the substance of how the 

learning media (IoT) works, implementing 

themes according to the media developed, 

learning achievements, and implementing 

learning strategies during the Covid-19 

pandemic. So from these factors, experts will 

decide on a suitable learning mechanism that 

can be applied during the pandemic. More 

details are shown in Table 2. 

Table 2. Collaborative activities 

Procedure Activity 

Observe 

and 

describe 

The teacher directs students 

from home about the 

impacts of climate change, 

and identifies them 

Ask and 

analyze 

Students who are assigned to 

measure climate parameters 

using IoT while other 

students monitor the same 

parameters from their 

respective homes via 

smartphones. The results 

obtained will be compared 

for several different 

conditions (geographical 

location) during the data 

acquisition process. From 

these comparisons students 

are encouraged to explain 

the effect on the results 

obtained, why it is different. 

Product 

presentation 

Students write down the 

problems encountered from 

the results of the data 

obtained 

 

Reflection 

Students are able to 

conclude the causes of 

climate change and its 

mitigation 
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Furthermore, the design was validated 

using an assessment approach by a team of 

experts to be tested on a small scale group of 

20 students in class V. Project-based learning 

allows students to work collaboratively and 

encourages student involvement in 

understanding a phenomenon by using 

appropriate technology (Craft & Capraro, 

2017). 

4. Implementation of Learning  

The initial stage of the teacher explains 

the learning objectives and activities that 

must be carried out to students, by providing 

worksheet that is in accordance with IoT 

media. Students who have assignments from 

home will bring IoT to be placed in several 

different places. The ON/OFF feature in the 

Blynk application is synchronized with IoT, 

making it easier for other students to be able 

to record data related to parameters. Then the 

data is transferred to the LKPD sheet. From 

the observational data that has been collected 

then presented and other students provide 

responses. The next step is to conclude the 

results of the analysis to solve simple 

problems related to higher order thinking 

skills (Liana et al., 2020; Pervez et al., 2018). 

At the end of the learning process, 

students are given a questionnaire regarding 

the level of acceptance of the developed 

media, this refers to the suitability of the 

strategy and device design. Aspects assessed 

include usability, ease of use, ease of 

learning, and satisfaction. In terms of 

usability, learning with IoT media has very 

good benefits, especially in explaining 

climate phenomena in real terms without 

having to be in the same place. In addition, 

the use of IoT media is remote monitoring 

which is very useful during the Covid-19 

pandemic. Regarding the ease of use aspect, 

students did not find it difficult to operate the 

Blynk application even though the application 

was relatively new to them. The aspect of 

ease of learning is that the worksheets 

provided are very in line with climate 

parameters, so students can easily copy 

information from their cellphone screens. 

The teacher's role in the learning process 

using IoT is only as a facilitator and does not 

dominate. So that students in discussion 

activities can express their opinions and feel 

comfortable in the learning process (Gomez et 

al., 2013). In terms of satisfaction, IoT media 

is very interesting to use. Student 

involvement dominates and creates a pleasant 

learning environment. Based on the results of 

the questionnaire, in general this application 

is effective and has high potential if used in 

thematic-based learning. Figure 4 shows the 

results of student responses after using IoT 

 

Figure 4. Student responses after using IoT 
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Figure 4. The results of the validity of 

the questionnaire data show valid results with 

a reliability value of 0.69 > r table. The 

results of the questionnaire showed that 

students got an average score of 3.4 out of a 

maximum score of 4 with categories of 

benefit 3.5, ease of use 3.2, ease of learning 

3.5, and satisfaction 3.4. For information that 

students are more active and fun with IoT 

learning, especially during the pandemic. 

 

IV. CONCLUSION AND SUGGESTION   

The conclusion of this study is that the 

implementation of IoT in theme-based 

learning during the Covid-19 pandemic of 

climate change has a good impact on 

students. IoT-based learning can be used to 

encourage students to be more active in 

expressing their learning interests in 

achieving better competencies. IoT-based 

learning can also encourage students to think 

more critically about the problems being 

studied. 

The limitation of this research lies in the 

number of student samples and the limited 

location. Therefore, it is recommended for 

further research to explore data with a large 

number of samples and a wide location. In 

addition, another assessment aspect that needs 

to be researched is the integration of thematic 

learning with IoT for other topics. 

 

REFERENCES 

Abbasy, M. B., & Quesada, E. V. (2017). 

Predictable influence of IoT ( internet of 

things ) in the higher education. 

International Journal of Information 

and Education Technology, 7(12), 914–

920. 

https://doi.org/10.18178/ijiet.2017.7.12.

995 

Abdel-basset, M., Manogaran, G., Mohamed, 

M., & Rushdy, E. (2018). Internet of 

things in smart education environment : 

supportive framework in the decision-

making process. Concurrency and 

Computation: Practice and Experience, 

31(10), 1–12.  

https://doi.org/10.1002/cpe.4515 

Agusty, A. I., & Anggaryani, M. (2021). 

Teaching global warming with millealab 

virtual reality. Jurnal Pendidikan Fisika, 

9(2), 134–144.  

https://doi.org/10.26618/jpf.v9i2.5084 

Bagheri, M., & Movahed, S. H. (2017). The 

effect of the nternet of hings ( IoT ) on 

education business model. 12th 

International Conference on Signal-

Image Technology & Internet-Based 

Systems, 435–441. 

https://doi.org/10.1109/sitis.2016.74 

Bancong, H., Sultan, A. D., Subaer, S., & 

Muris, M. (2019). The development of 

physics teaching aids to demonstrate the 

intensity of blackbody radiation as a 

function of temperature. Jurnal 

Pendidikan Fisika, 7(1), 9–18. 

https://doi.org/10.26618/jpf.v7i1.1719 

Banica, L., Burtescu, E., & Enescu, F. (2017). 

The impact of internet-of-things in 

higher education. Economic Sciences, 

16(1), 53–59. 

Carver, L. B. (2016). Teacher perception of 

barriers and benefits in K-12 technology 

usage. TOJET: The Turkish Online 

Journal of Educational Technology, 

15(1), 110–116. 

Craft, A. M., & Capraro, R. M. (2017). 

Science, technology, ngineering, and 

athematics project-ased learning: 

merging rigor and relevance to increase 

student engagement. Electronic 

International Journal of Education, 

Arts, and Science, 3(6), 140–158. 

Daş, R., & Ababaker, T. (2021). Design and 

pplication of a mart home system ased 

on internet of things. European Journal 



A. Jufriansah, A. Khusnani | JPF | Volume 10 | Number 1 | 2022 | 32 - 40 

39 

 

of Technique, 11(1), 34–42. 

Deursen, A. J. A. M. V., & Mossberger, K. 

(2018). Any thing for anyone ? a new 

digital divide in internet-of-things skills. 

Policy and Internet, 10(2), 122–140. 

https://doi.org/10.1002/poi3.171 

Eguchi, A. (2014). Educational robotics for 

promoting 21 st century skills. Journal 

of Automation, Mobile Robotics & 

Intelligent Systems, 8(4), 5–11. 

https://doi.org/10.14313/jamris 

Faisal, F., Gi, G. M., & Martin, S. N. (2020). 

Analysis of government-funded research 

in indonesia from 2014-2018: 

Implications for research trends in 

science education. Jurnal Pendidikan 

IPA Indonesia, 9(2), 146-158. 

https://doi.org/10.15294/jpii.v9i2.23174 

Fatima, F., Yusuf, I., & Bancong, H. (2015). 

Implemantasi pembelajaran kurikulum 

2013 berbasis multimedia interaktif 

pada pokok bahasan listrik magnet 

terhadap aktivitas, persepsi, dan hasil 

belajar peserta didik di SMA Tut Wuri 

Handayani Makassar. Jurnal Fisika 

Indonesia, 18(53), 62-65. 

Gul, S., Asif, M., Ahmad, S., Yasir, M., 

Majid, M., & Arshad, M. S. (2020). A 

survey on role of internet of things in 

education. IJCSNS International 

Journal of Computer Science and 

Network Security, 17(5), 159–165. 

Hanif, S., Fany, A., Wijaya, C., & Winarno, 

N. (2019). Enhancing students ’ 

creativity through STEM project-based 

learning. Journal of Science Learning, 

2(2), 50–57.  

https://doi.org/10.17509/jsl.v2i2.13271 

Heafner, T. (2004). Using technology to 

motivate students to learn social studies. 

Contemporary Issues in Technology and 

Teacher Education, 4(1), 42–53. 

Gomez, J., Huete, J. F., Hoyos, O., Perez, L., 

& Grigori, D. (2013). Interaction system 

based on internet of things as support for 

education. Procedia Computer Science, 

21, 132–139.  

https://doi.org/10.1016/j.procs.2013.09.

019 

Khanna, A., & Kaur, S. (2019). Evolution of 

internet of things ( IoT ) and its signi fi 

cant impact in the fi eld of precision 

agriculture. Computers and Electronics 

in Agriculture, 157, 218–231. 

https://doi.org/10.1016/j.compag.2018.1

2.039 

Kolias, C., Stavrou, A., Voas, J., Bojanova, I., 

& Kuhn, R. (2016). Learning internet of 

hings Security “hands-on” IEEE 

Security & Privacy, 14(7), 37–46. 

Doi: 10.1109/msp.2016.4 

Liana, Y. R., Linuwih, S., & Sulhadi. (2020). 

Internet of things based learning media 

with problem solving approach : its 

effect on higher order thinking skills. 

Jurnal Ilmiah Pendidikan Fisika Al-

BiRuNi, 9(2), 225–239. 

https://doi.org/10.24042/jipfalbiruni.v9i

2.6313 

Lund, A. (2001). Measuring usability with the 

use questionnaire. Usability Interface, 

8(2), 3–6. 

Marquez, J., Villanueva, J., Solarte, Z., & 

Garcia, A. (2016). IoT in education : 

integration of objects with virtual 

academic communities. In New 

Advances in Information Systems and 

Technologies, 201–2012.  

https://doi.org/10.1007/978-3-319-

31232-3 

Nguyen, D. T., & Chung, K. T. (2020). New 

trends in technology application in 

education and capacities of universities 

lecturers during the covid-19. 

International Journal of Mechanical 

and Production Engineering Research 

and Development (IJMPERD), 10(3), 

1709–1714. 

Pervez, S., Rehman, S. U., & Alandjani, G. 

(2018). Role of internet of things (Iot) in 

higher education. Proceedings of 

ADVED 2018- 4th International 

Conference on Advances in Education 

and Social Sciences, 792–800. 

Prihatiningtyas, S., & Sholihah, F. N. (2020). 

Project based learning e-module to teach 

straight-motion aterial for prospective 

physics teachers. Jurnal Pendidikan 

Fisika, 8(3), 223–234. 

https://doi.org/10.26618/jpf.v8i3.3442 

Setiyoaji, W. T., Supriana, E., Latifah, E., 

Purwaningsih, E., & Praptama, S. S. 

(2021). The effect of learning simulation 

media on the students ’ critical thinking 

39 

https://doi.org/10.1109/MSP.2016.4


A. Jufriansah, A. Khusnani | JPF | Volume 10 | Number 1 | 2022 | 32 - 40 

40 

 

skills in vocational school during online 

learning in the covid-19 pandemic. 

Jurnal Pendidikan Fisika, 9(3), 243–

252. 

https://doi.org/10.26618/jpf.v9i3.5681 

Sulisworo, D., Suwondo, N., Erviana, V. Y., 

& Fitrianawati, M. (2019). The 

collaborative environment using the 

internet of things in the thematic based 

learning at the primary school in 

indonesia. Information Technologies 

and Learning Tools, 72(4), 55–66. 

Tan, P., Wu, H., Li, P., & Xu, H. (2018). 

Teaching management system with 

applications of RFID and IoT 

technology. Education Sciences, 8(26), 

1–13. 

https://doi.org/10.3390/educsci8010026 

Wahono, B., Chang, C.-Y., & Khuyen, N. T. 

T. (2021). Teaching socio-scientific 

issues through integrated STEM 

education: an effective practical 

averment from Indonesian science 

lessons. International Journal of Science 

Education, 43(16), 2663–2683. 

https://doi.org/10.1080/09500693.2021.

1983226 

Wahyuningsih., Jufriansah, A., & Anomeisa, 

A. B. (2021). Strategy on the 

effectiveness of learning outcomes of 

manufacturing calculus using edlink in 

the covid-19 pandemic. EduMa: 

Mathematics Education Learning And 

Teaching, 10(1), 39–48. 

Doi:10.24235/eduma.v10i1.8066.g3794 

 

http://dx.doi.org/10.24235/eduma.v10i1.8066.g3794

