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Building awareness among students on the issues of natural environmental phenomena 

has always been a challenge due to the difference in location between the student and 

the observed phenomena. The issues of the natural environment have been a part of the 

curriculum in elementary schools. One of the lessons taught on the natural environment 

in elementary schools is related to the water condition in various areas filled with water, 

such as ponds, rivers, lakes, etc. Currently, learning in the natural environment is based 

on text, images, and videos, and learning activities using real-time data is still rare. This 

study presents the development of an IoT-based Smart Water Quality application 

prototype. The prototype consists of conductivity, pH, oxygen levels, salinity, and 

turbidity sensors. The IoT prototype can also be used to automatically monitor fish, 

shrimp, and other species in aquaculture ponds. Using the IoT-based Smart Water 

Quality application prototype, teachers can enhance students' higher-order thinking 

skills by designing learning activities using real-time data to identify, compare, and 

classify various concepts or phenomena. 
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I. Introduction  

In a green economy, business growth is carried out by 

public and private investment through economic activities, 

infrastructure, and assets that encourage the reduction of 

carbon emissions and pollution, increase energy and 

resource efficiency, and prevent the loss of biodiversity 

and ecosystems. Green economy refers to an economic 

model that increases human well-being and social equity 

while significantly reducing environmental risks and 

ecological scarcity as mandated by the United Nations 

Conference on Sustainable Development (Rios+20). This 

declaration affirms and supports the concept of the green 

economy in the form of job creation and skills 

development, to lift people out of poverty and build greater 

social cohesion [1].  

The use of smart water sensors based on the Internet 

of Things (IoT) technology aligns with the principles of 

the Green Economy in several ways. Smart water sensors 

enable real-time monitoring and data collection of 

parameters such as pH levels, dissolved oxygen, turbidity, 

and pollutant concentrations in water bodies. By promptly 

identifying and addressing pollution issues, these sensors 

contribute to preserving and conserving water resources, 

which are vital for sustaining ecosystems and supporting 

various economic activities. This tool optimizes water 

management practices. By efficiently managing water 

resources, unnecessary wastage can be minimized, 
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reducing energy consumption and costs associated with 

water treatment and distribution. This optimization aligns 

with the principles of resource efficiency and sustainable 

resource management promoted by the Green Economy. 

Developing, producing, and deploying these sensors create 

new job opportunities and drive technological 

advancements in environmental monitoring. As businesses 

and industries embrace these technologies, they contribute 

to the growth of a green tech sector, which plays a 

significant role in the transition to a more sustainable 

economy. This awareness can be built through education 

by integrating a structured green economy into the 

curriculum [2]. 

The obstacle faced in building awareness of this 

global issue is that it is still difficult to present real natural 

phenomena to students, particularly due to the distance 

between the location of students and the observed 

phenomena. So far, the learning material is based on text, 

images, and videos. Furthermore, relatively few learning 

activities still use real-time data to gain actual experience. 

The limited availability of media causes the level of 

interaction of students with actual phenomena to be less 

than optimal. In line with this integration goal, IoT-based 

devices can be used to experience a phenomenon in real-

time in learning [3]. IoT is a technology that can be used 

to observe and monitor phenomena using smartphone 

sensors anywhere and anytime in real time [4]. Many 

studies confirm that IoT brings good changes for educators 

in bringing phenomena into learning [4]–[7]. IoT 

technology can be developed to build awareness of the 

natural environment. Thus, it is crucial that IoT is 

introduced to children at an early age in elementary 

schools. Theories related to cognitive development explain 

that elementary school students are still in the stage of 

developing their concrete ways of thinking [8]. In the 

elementary school curriculum, the topics on the natural 

environment are covered in 3rd-grade elementary school 

[6], in which one of the activities relates to water 

conditions in various places such as ponds, rivers, or lakes. 

Using the IoT device as a learning tool, higher-order 

thinking skills at this level can be developed by designing 

activities that allow students to identify, compare, and 

classify various concepts or phenomena. Teachers need to 

develop a learning module that includes IoT technology; 

however, learning activities that include IoT in learning the 

natural environment at the elementary education level are 

still lacking. This study attempts to address this issue by 

developing an IoT-based Smart Water Quality prototype 

that uses sensors to monitor water conditions by capturing 

data on the water's conductivity, pH, oxygen levels, 

salinity, and turbidity using sensors. The IoT prototype can 

be used for automatic monitoring of fish, shrimp, and other 

aquaculture ponds. The learning activities that include 

using data captured by the IoT device in real time could 

enhance students' critical thinking skills, thus, 

internalizing their awareness of the natural environment 

from an early age. 

 

II. Theory 

IoT in Learning 
IoT is a technology that can be used to monitor 

various conditions using the internet network so that data 

can be obtained remotely using a smartphone or other 

device [9]–[11]. Three characteristics state a technology 

using IoT: being able to observe phenomena remotely in 

real-time, provide information quickly and accurately and 

display multiple data in one device [12]. IoT can be used 

to help provide an explanation of abstract concepts for 

understanding a phenomenon. Currently, IoT is widely 

used in industry, games, medicine, and the military, while 

in education, it is still rarely used [12], [13]. There are 

many ways to use IoT in learning. IoT can be integrated 

with worksheets. The characteristic of a good worksheet is 

the existence of directed activities in independent learning. 

A good worksheet contains reading menus, assignments, 

exercises, and evaluations. IoT in the worksheet can be 

inserted into the assignment activity. After reading the 

material, students will gain better prior knowledge. 

Furthermore, in the assignment activity, students can 

monitor certain magnitudes of the observed phenomena 

and compare various conditions. Teachers can create 

scenarios to compare places where IoT has been installed. 

 

IoT-based Worksheets and Learning Outcomes  
IoT is one of the technologies that developed rapidly 

in the era of the Industrial Revolution 4.0 [3], [11]. The 

potential of IoT is widely used in various fields to increase 

productivity. In education, IoT-based learning media, 

including worksheets, also influence learning practices 

[5]–[7]. The level of ability to present a condition remotely 

in real-time allows student interaction and the concepts 

being studied to be higher. IoT can present various 

phenomena that are relatively difficult to present in the 

classroom due to various limitations. The level of interest 

in learning in certain fields can be increased by using more 

interactive media and explaining phenomena more 

concretely [9], [13]. IoT-based devices can also be used in 

science to explain various concepts, including climate 

change. The provision of IoT-based media that explains 

this phenomenon is an alternative to increasing 

understanding of global issues, one of which is water 

quality monitoring which triggers increased learning 

outcomes. 

In many research studies and theories, interest in 

learning can be used as a predictor for learning success. 

The more interested students are in the content being 

studied, the more students spend time and effort to master 

the material so that it has an impact on performance or 

learning outcomes [14]. Conversely, when students lose 

interest in learning, it significantly affects learning 

outcomes negatively [15]. Psychological studies also show 

that interest in learning can mediate learning outcomes 

[16], which can be explained by self-determination theory 

[17]. Included in recent learning research using IoT-based 

media also shows this relationship in various subject 

matters [18]. However, it is undeniable that there are 

concerns that this media only makes students interested in 
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the media itself because IoT-based media is something new 

both at the interactive and technological levels. This 

concern is valid as students are not familiar with the use of 

IoT technology in their learning. Studies that discuss this 

relationship can provide information on integrating IoT 

technology with suitable learning strategies to optimize the 

learning process. 

 

Conceptual Model 
Based on theoretical studies and similar research 

results, the conceptual model for this research is shown in 

Figure 1. 

 

  

Figure 1. Conceptual Model 

 

III. Method 

Research Context 
Various purposes can use this IoT-based application. 

This can be seen in the sensors installed in the application. 

However, the focus of developing this application is to 

support learning, particularly relating to the natural 

environment with the CTL approach. The supporting tools 

for this research are HP Core i3 Laptops, Android phones, 

various sensors, and Blynk software. This study adopts 

design research as the research model with the stages of 

needs analysis and prototyping. 

Needs analysis was carried out by conducting 

interviews and focus group discussions (FGDs). Student 

interviews were conducted to understand the 

characteristics of students as users. The FGDs involved 

teachers, material experts, and learning experts to 

determine the appropriate level of using this tool in a 

learning environment according to learning competencies. 

The implementation has yet to be carried out at this stage 

in learning. Several possible applications with multiple 

learning modes are discussed in the discussion section. 

 

System architecture 
Figure 2 presents the block diagram of the IoT-based 

Smart Water Quality application. The IoT-based 

application consists of four layers: sensor, control, cloud, 

and output. The sensor layer consists of all four sensors. 

These sensors capture the data from the water and send the 

data to the control layer. In the control layer, the 

microcontroller will read the data and sends the data to the 

cloud that resides in the cloud layer. In the output layer, the 

data will be visualized as a dashboard in the user's 

smartphone through the mobile application. The mobile 

application was developed using Blynk software. Blynk is 

used to manage communication between IoT devices and 

smartphones. The software was downloaded from 

http://j.mp/blynk Android or http://j.mp/blynk iOS. The 

Blynk platform controls the IoT device and displays, 

stores, and visualizes the data. IoT device is equipped with 

a microcontroller board and sensors.  

 

 

Figure 2. IoT block diagram 

Table 1 presents the microcontroller board, sensors, 

and indicators measured on IoT devices. The BNC PH 

sensor module with PH Probe and MSP340 sensor 

measure the water pH levels. The total dissolved solids 

(TDS) in the water are measured using the TDS probe with 

SEN0244. The TDS is used to measure the conductivity, 

that is, the cleanliness of the water. The turbidity probe 

with the SEN0189 sensor was used to measure the water's 

clarity. The DS18B20 sensor is used to capture the 

temperature data of the water. 

Tabel 1. Sensors and indicators 

Indicator Device Name/ Sensor 

Water pH BNC PH Probe + MSP340 

TDS TDS Probe + SEN0244 

Turbidity Turbidity Probe + SEN0189 

Temperature DS18B20 

 

IV. Results and Discussion 

Results 
This section presents the design of the IoT-based 

Smart Water Quality application prototype. Figure 3 

presents the IoT-based Smart Water Quality application 

schematic diagram. The diagram shows the four sensors 

and their respective probes connected to the Arduino 

board. 

Figure 4 shows the probe sensors used to measure the 

water. The pH level, conductivity, turbidity, and 

temperature probes are put into the water. The probes 

sensor captures the data from the water and sends the data 

to the cloud through the Arduino board for the Blynk 

application to process and display the data. 

  

Smart Water 

Quality 

Sensor using Student 

Worksheet 
Environment 

Problems and 

Issues 

Contextual 

Teaching and 

Learning 
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Figure 3. Schematic of IoT-based Smart Water Quality 

Application 

 

Figure 4. The Probes Used to Capture Data 

In learning, this IoT-based device can be used 

anywhere because of its small physical size with 

dimensions (7cm × 10cm × 4cm) with several sensor 

probes. Users can download and activate the application 

using a barcode. When the probe enters the water, the 

water condition triggers the sensor and sends data to the 

Blynk cloud, which is read on the smartphone. Users can 

monitor changes in this data and use it as needed. Water 

condition data readings captured by IoT devices are 

monitored through the Blynk application. Users can see 

this application on their smartphones with an installed 

interface. Figure 5 shows the user interface of the 

monitoring dashboard. The dashboard interface consists of 

water pH, TDS, water turbidity, and temperature indicator. 

 

Figure 5. Water Quality Indicators Dashboard 

 

Discussion 
IoT devices use sensors to capture data and send the 

data to the Internet using certain communication standards 

and protocols. The data this device reads can be accessed 

by all users anywhere and anytime. The advantage of using 

IoT in the classroom is that it can be used as an alternative 

to collaborative learning. Students from different locations 

can view the state of the water at certain locations in real-

time. Different data representing the quality from various 

water sources becomes a source of learning to improve 

critical thinking skills. Teachers can apply problem-based 

learning with collaborative activities to solve problems 

related to water quality as part of learning about the natural 

environment. Other activities can be developed that are in 

line with the subject matter. Furthermore, these strategies 

that utilize this technology can encourage the development 

of more activities for STEM-based learning.  

The data related to the water quality can be obtained 

from the water source in real-time and directly measured 

in class. The data is stored on the cloud, thus making it 

accessible to other students from different schools. 

Students from different schools can do the same or 

different activities using the same or different data sets. 

This encourages flexibility in the student's learning. 

Students can learn about water quality with or without IoT. 

Learning with IoT has its benefits. Students can observe 

the water quality directly and predict the environmental 

factors that affect water quality. Any discussion regarding 

water quality, environmental impact, actions to be taken to 

improve water quality, and others can be conducted on-

site. Students near water-filled areas such as rivers, ponds, 

lakes, and others have this advantage. Students located far 

away from the water-filled area will benefit from using 

IoT. The IoT-based Smart Water Quality application 

enables students to monitor water quality from anywhere. 

In this setting, students in the tropics can access water 
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quality data in sub-tropical or polar regions. The data 

captured by the sensors attached to the device is stored in 

the cloud, making the data accessible to students from 

different schools. This promotes collaborative learning as 

students from schools located in various locations can 

jointly observe the water quality data in real time and 

perform activities that use these data collaboratively. In a 

nutshell, many possible learning strategies based on 

contextual teaching and learning can be developed because 

there is no time and place limit in observing the 

surrounding environment. 

Teachers can design activities that allow students 

from other schools to collaborate. Groups can consist of 

students from one school or different schools using various 

online learning features. Students use digital worksheets to 

carry out activities that the teacher has designed. Based on 

the findings, students discuss solving real problems 

collaboratively. Data that is diverse and associated with 

observed natural conditions can encourage the 

development of higher-order thinking skills. This strategy 

can also be carried out at various levels in the school by 

determining the level of complexity of learning activities. 

This complexity is related to the depth of data analysis 

obtained from smartphone sensor readings. For low-grade 

students (1 to 3), the teacher can provide activities to 

compare the conditions of various water sources from 

different sources. The teacher can also ask about the cause 

of the difference in water quality.  

For high-grade students (4-6), the teacher can provide 

more advanced activities by tracing the causes of poor 

water quality, looking for other supporting data to 

strengthen arguments, or manipulating data from various 

data to gain new understanding and, for example, 

analyzing river water conditions at various points from 

downstream to upstream. See if there is a difference, what 

is the cause of this difference, what is the impact of this 

difference, and what are the solutions if a problem occurs. 

Teachers can develop many activities that encourage the 

search for solutions to various environmental problems. 

Learning activities using IoT have also been confirmed by 

many researchers related to the issue of climate change and 

its impact on life at various levels of education and various 

types of subjects with different levels of depth of analysis 

[14], [18], [19]. 

The flexibility of data that different students can read 

allows teachers to develop various alternative learning 

activities that encourage the exploration of real conditions. 

Students can be confronted with environmental problems 

and perform analyzes of varying degrees of complexity. 

This choice is adjusted to the student's level of thinking. 

This learning strategy was developed concerning the 

theory of learning connectivity, social learning, and others 

[20]–[22]. Implementation of this strategy with various 

approaches has also been carried out by other researchers 

with significant results [6], [13]. 

Users of these IoT devices are not only teachers but 

also the public for various purposes. Data read from 

sensors can trigger other devices to perform certain 

actions. This means that IoT devices can be combined with 

other devices to provide a wider range of performance. As 

an example of use in fisheries, the pH sensor can be 

connected to other devices that can change the pH of the 

liquid. So that the sensor reads a change in pH, the pH 

regulator will be activated to pour certain substances at a 

certain level so that the pH is as expected. Thus, this tool 

can be used in various sectors in education and other fields, 

especially in agriculture, fisheries, and livestock [23]–

[27]. 

 

V. Conclusion 

This research attempts to develop an IoT-based Smart 

Water Quality application prototype that can be used to 

monitor water quality in real-time from a smartphone. The 

IoT-based prototype is equipped with sensors that read pH 

levels, temperature, and turbidity. Teachers in elementary 

schools use the IoT-based prototype as part of the student's 

learning activities on the topic of the natural environment. 

The IoT-based prototype provides opportunities for 

students to collaborate within an integrative learning 

model such as problem-based learning. The TDS sensors 

are used to measure the water quality. Nonetheless, it is 

also widely used in agriculture, such as fish farming, 

shrimp, rice fields, etc. This provides opportunities for 

students to experience contextual learning related to 

problems that exist in society. The application of this 

prototype can be extended by integrating it with other tools 

for water quality regulation. There is also an opportunity 

to incorporate other relevant sensors to cater to potential 

future applications. 

 

VI. Acknowledgment 

Researchers from Ahmad Dahlan University and 

Universiti Teknologi PETRONAS carried out the process 

of developing methods and analyzing results. We want to 

send our greatest gratitude to the LPPM Ahmad Dahlan 

University for providing research funding Contract 

Number: PD-035/SP3/LPPM-UAD/VII/2022 in the 

Fundamental Research scheme. 

 

References 
[1] V. Sharma and R. Tiwari, "A Review Paper on 'IOT' & It 

"s Smart Applications," Int. J. Sci. Eng. Technol. Res., 

vol. 5, no. 2, pp. 472–476, 2016, [Online]. Available: 

https://fardapaper.ir/mohavaha/uploads/2020/11/Fardapap

er-A-review-paper-on- "IOT"-It "s-Smart-

Applications.pdf. 

[2] S. L. Ngan et al., “Prioritization of Sustainability 

Indicators for Promoting the Circular Economy: The Case 

of Developing Countries,” Renew. Sustain. Energy Rev., 

vol. 111, pp. 314–331, Sep. 2019, doi: 

10.1016/j.rser.2019.05.001. 

[3] P. Rathore, A. S. Rao, S. Rajasegarar, E. Vanz, J. Gubbi, 

and M. Palaniswami, “Real-Time Urban Microclimate 

Analysis Using Internet of Things,” IEEE Internet Things 

J., vol. 5, no. 2, pp. 500–511, Apr. 2018, doi: 

http://issn.pdii.lipi.go.id/issn.cgi?daftar&1526275227&1&&
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1526650381&1&&
https://fardapaper.ir/mohavaha/uploads/2020/11/Fardapaper-A-review-paper-on-
https://fardapaper.ir/mohavaha/uploads/2020/11/Fardapaper-A-review-paper-on-
https://fardapaper.ir/mohavaha/uploads/2020/11/Fardapaper-A-review-paper-on-
https://doi.org/10.1016/j.rser.2019.05.001


Indonesian Review of Physics (IRIP) 
Vol.6, No.1, June 2023, pp. 10 - 16 

15 

 

D. Sulisworo, et al. A Preliminary Study on Promoting Contextual Teaching … p-ISSN: 2621-3761  

e-ISSN: 2621-2889 

 

10.1109/JIOT.2017.2731875. 

[4] V. V. D. M. . Gaikwad, “Water Quality Monitoring 

System Based on IoT,” Adv. Wirel. Mob. Commun., vol. 

10, no. 5, pp. 1107–1116, 2017, [Online]. Available: 

http://www.ripublication.com/awmc17/awmcv10n5_24.p

df. 

[5] C. Desha and K. “Charlie” Hargroves, Higher Education 

and Sustainable Development, 1st ed. London: Routledge, 

2013. 

[6] S. Hollier and S. Abou-Zahra, “Internet of Things (IoT) as 

Assistive Technology,” in Proceedings of the 15th 

International Web for All Conference, Apr. 2018, pp. 1–4, 

doi: 10.1145/3192714.3192828. 

[7] J. Wan et al., “Wearable IoT Enabled Real-time Health 

Monitoring System,” EURASIP J. Wirel. Commun. Netw., 

vol. 2018, no. 1, p. 298, Dec. 2018, doi: 10.1186/s13638-

018-1308-x. 

[8] N. P. Eni Astuti, “Teacher’s Instructional Behaviour in 

Instructional Management at Elementary School 

Reviewed from Piaget’s Cognitive Development Theory,” 

SHS Web Conf., vol. 42, p. 00038, Jan. 2018, doi: 

10.1051/shsconf/20184200038. 

[9] N. M. Ardoin, A. W. Bowers, and E. Gaillard, 

“Environmental Education Outcomes for Conservation: A 

Systematic Review,” Biol. Conserv., vol. 241, p. 108224, 

Jan. 2020, doi: 10.1016/j.biocon.2019.108224. 

[10] G. Marques, N. Miranda, A. Kumar Bhoi, B. Garcia-

Zapirain, S. Hamrioui, and I. de la Torre Díez, “Internet 

of Things and Enhanced Living Environments: Measuring 

and Mapping Air Quality Using Cyber-physical Systems 

and Mobile Computing Technologies,” Sensors, vol. 20, 

no. 3, p. 720, Jan. 2020, doi: 10.3390/s20030720. 

[11] Y. S. Mezaall, L. N. Yousif, Z. J. Abdulkareem, H. A. 

Hussein, and S. K.Khaleel, “Review about Effects of IoT 

and Nano-Technology Techniques in the Development of 

IONT in Wireless Systems,” Int. J. Eng. Technol., vol. 7, 

no. 4, pp. 3602–3606, 2018, doi: 

10.14419/ijet.v7i4.19615. 

[12] S. Kumari and N. Polke, “Implementation Issues of 

Augmented Reality and Virtual Reality: A Survey,” in 

International Conference on Intelligent Data 

Communication Technologies and Internet of Things, 

2019, pp. 853–861. 

[13] S. Ahmad, S. Umirzakova, F. Jamil, and T. K. Whangbo, 

“Internet-of-things-enabled Serious Games: A 

Comprehensive Survey,” Futur. Gener. Comput. Syst., 

vol. 136, pp. 67–83, Nov. 2022, doi: 

10.1016/j.future.2022.05.026. 

[14] J. E. Rebele and E. K. St. Pierre, “A Commentary on 

Learning Objectives for Accounting Education Programs: 

The Importance of Soft Skills and Technical Knowledge,” 

J. Account. Educ., vol. 48, pp. 71–79, Sep. 2019, doi: 

10.1016/j.jaccedu.2019.07.002. 

[15] S. Hidi, “Interest, Reading, and Learning: Theoretical and 

Practical Considerations,” Educ. Psychol. Rev., vol. 13, 

pp. 191–209, 2001, doi: 10.1023/A:1016667621114. 

[16] A. A. Hayat, K. Shateri, M. Amini, and N. Shokrpour, 

“Relationships Between Academic Self-Efficacy, 

Learning-Related Emotions, and Metacognitive Learning 

Strategies with Academic Performance in Medical 

Students: A Structural Equation Model,” BMC Med. 

Educ., vol. 20, no. 1, p. 76, Dec. 2020, doi: 

10.1186/s12909-020-01995-9. 

[17] A. Krapp, “Interest, Motivation and Learning: An 

Educational-Psychological Perspective,” Eur. J. Psychol. 

Educ., vol. 14, no. 1, pp. 23–40, Mar. 1999, doi: 

10.1007/BF03173109. 

[18] F. Sadoughi, A. Behmanesh, and N. Sayfouri, “Internet of 

Things in Medicine: A Systematic Mapping Study,” J. 

Biomed. Inform., vol. 103, p. 103383, Mar. 2020, doi: 

10.1016/j.jbi.2020.103383. 

[19] B. C. O’Neill et al., “The Effect of Education on 

Determinants of Climate Change Risks,” Nat. Sustain., 

vol. 3, no. 7, pp. 520–528, Apr. 2020, doi: 

10.1038/s41893-020-0512-y. 

[20] T. Bingham and M. Conner, The New Social Learning: 

Connect. Collaborate. Work., 2nd ed. 2015. 

[21] B. Chen, Y.-H. Chang, F. Ouyang, and W. Zhou, 

“Fostering Student Engagement in Online Discussion 

Through Social Learning Analytics,” Internet High. 

Educ., vol. 37, pp. 21–30, Apr. 2018, doi: 

10.1016/j.iheduc.2017.12.002. 

[22] P. Molthan-Hill, N. Worsfold, G. J. Nagy, W. Leal Filho, 

and M. Mifsud, “Climate Change Education for 

Universities: A Conceptual Framework From an 

International Study,” J. Clean. Prod., vol. 226, pp. 1092–

1101, Jul. 2019, doi: 10.1016/j.jclepro.2019.04.053. 

[23] S. Hussain Awan, “Role of Internet of Things (IoT) with 

Blockchain Technology for the Development of Smart 

Farming,” J. Mech. Contin. Math. Sci., vol. 14, no. 5, pp. 

170–188, Oct. 2019, doi: 10.26782/jmcms.2019.10.00014. 

[24] N. Dlodlo and J. Kalezhi, “The Internet of Things in 

Agriculture for Sustainable Rural Development,” in 2015 

International Conference on Emerging Trends in 

Networks and Computer Communications (ETNCC), May 

2015, pp. 13–18, doi: 10.1109/ETNCC.2015.7184801. 

[25] L. O. Gumbe, “Agricultural Mechanisation for 

Modernisation of African Agriculture,” in 2020 ASABE 

Annual International Virtual Meeting, July 13-15, 2020, 

2020, p. 1, doi: 10.13031/aim.202001610. 

[26] S. H. Kim, “Development of AI-based Cognitive 

Production Technology for Digital Datadriven 

Agriculture, Livestock Farming, and Fisheries,” Electron. 

Telecommun. Trends, vol. 36, no. 1, pp. 54–63, 2021, 

[Online]. Available: 

https://ettrends.etri.re.kr/ettrends/188/0905188006/36-

1_54-63.pdf. 

[27] L. Zhang, I. K. Dabipi, and W. L. Brown, “Internet of 

Things Applications for Agriculture,” in Internet of 

Things A to Z, Hoboken, NJ, USA: John Wiley & Sons, 

Inc., 2018, pp. 507–528.

 

 

  

http://issn.pdii.lipi.go.id/issn.cgi?daftar&1526275227&1&&
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1526650381&1&&
https://doi.org/10.1109/JIOT.2017.2731875
http://www.ripublication.com/awmc17/awmcv10n5_24.pdf
http://www.ripublication.com/awmc17/awmcv10n5_24.pdf
https://doi.org/10.1145/3192714.3192828
https://doi.org/10.1186/s13638-018-1308-x
https://doi.org/10.1186/s13638-018-1308-x
https://doi.org/10.1051/shsconf/20184200038
https://doi.org/10.1016/j.biocon.2019.108224
https://doi.org/10.3390/s20030720
https://www.sciencepubco.com/index.php/ijet/article/download/21741/10418
https://doi.org/10.1016/j.future.2022.05.026
https://doi.org/10.1016/j.jaccedu.2019.07.002
https://link.springer.com/article/10.1023/a:1016667621114
https://doi.org/10.1186/s12909-020-01995-9
https://doi.org/10.1007/BF03173109
https://doi.org/10.1016/j.jbi.2020.103383
https://doi.org/10.1038/s41893-020-0512-y
https://doi.org/10.1016/j.iheduc.2017.12.002
https://doi.org/10.1016/j.jclepro.2019.04.053
https://doi.org/10.26782/jmcms.2019.10.00014
https://doi.org/10.1109/ETNCC.2015.7184801
https://doi.org/10.13031/aim.202001610
https://ettrends.etri.re.kr/ettrends/188/0905188006/36-1_54-63.pdf
https://ettrends.etri.re.kr/ettrends/188/0905188006/36-1_54-63.pdf


Indonesian Review of Physics (IRIP) 
Vol.6, No.1, June 2023, pp. 10 - 16 

16 

 

D. Sulisworo, et al. A Preliminary Study on Promoting Contextual Teaching … p-ISSN: 2621-3761  

e-ISSN: 2621-2889 

 

Declarations 
Author contribution : Dwi Sulisworo took overall responsibility for the research project. Meita Fitrianawati 

authored the manuscript draft, while Arsyad Cahya Subrata played a role in the 

prototype design. Meita Fitrianawati and Khairul Shafee Kalid contributed to data 

collection, transcription, and analysis. Wan Fatimah Wan Ahmad meticulously 

revised and proofread the manuscript. Finally, all authors approved the final version 

of the manuscript. 

Funding statement : This research was funded by Ahmad Dahlan University through a research grant with 

contract number PD-035/SP3/LPPM-UAD/VII/2022. 

Conflict of interest : All authors declare that they have no competing interests. 

Additional information : No additional information is available for this paper. 

 

http://issn.pdii.lipi.go.id/issn.cgi?daftar&1526275227&1&&
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1526650381&1&&

