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INTRODUCTION 

According to (Islamiah et al., 2023), monitoring is an activity to monitor and follow a program and its 
implementation steadily, regularly, and continuously. Monitoring activities are activities that include 
collecting and analyzing data. The monitoring system itself is a tool that will be used as a supervisor of 
a condition; in this research, the tool will be used to monitor wind speed, temperature, and humidity. 
Monitoring activities to monitor the situation/phenomenon are carried out differently than that, several 
steps are needed, namely collecting data from the results of supervision that has been carried out and 
then holding stages of data analysis. 

The development of technology is increasingly rapid, so we must follow its development in order 
to utilize, use, and apply it in everyday life, namely as a tool to facilitate daily life so that it is more 
efficient (Andrianto, 2019). Technology can already be used in various fields, such as finding and 
obtaining information. The rapid development of the world of technology has a positive impact, 
especially the rapid development of digitalization. Measurements are usually still done manually or 
must be close to the object you want to measure. However, with the advancement of digitalization, 
measurements can now be made without approaching or touching the object being measured (Puspasari 
et al., 2019). 

In the field of meteorology and geophysics, wind speed measurement is very important, and it has 
enormous benefits for daily human activities such as transportation. The direct impact of high sea breeze 
speeds is one of the factors that results in a signif icant increase in sea waves. Sea breezes that produce 
sea waves for a long time will cause coastal abrasion, where the impact of coastal abrasion will damage 
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nature and coastal ecosystems, and even the long-term effects can cause coastline shrinkage (Khairiyah, 
2020).  

The emergence of new technologies is swift. Lately, the emergence of the Internet of Things 
technology has allowed increased efficiency and also facilitated human work (Syukur et al., n.d.). In 
reality, IoT does not only function as a remote control of a system. The use of Internet of Things 
technology is very suitable to be used in. IoT-based technology is currently very trending. Researchers 
compete to develop and make all work or activities IoT-based. However, IoT-based research is actually 
very dependent on the supporting technology, namely sensors and microcontrollers. With the 
development of sensor and microcontroller technology that is cheap and convenient, it is easier and 
more efficient for researchers and tool manufacturers to make tools. The development of technology in 
the field of electronics is growing rapidly and affects the manufacture of sophisticated tools. This can 
create tools that can work automatically, quickly, precisely, and have high accuracy so that it can 
simplify the work done by humans and make it more practical (Hayatunnufus & Alita, 2020).  

Based on the problems that exist at this time, research is needed to develop a tool that will measure 
sea breeze speed, temperature, and humidity on the coast of the city of Bengkulu. The research 
conducted is on the development of IoT-based wind speed, temperature, and humidity monitoring tools 
with the Blynk application. The tool that will be produced uses an anemometer sensor as a sea breeze 
speed meter and also a DHT11 sensor as a temperature and humidity sensor. This tool aims to produce 
output that will be connected to applications or the web on smartphones by displaying wind speed, 
temperature, and humidity in real time in gauge form. Making a wind, temperature, and humidity 
measurement system is expected to make it easier to find weather conditions at specific points or areas 
in real time and more flexible. 

The development of wind speed, temperature, and humidity measuring devices uses the concept of 
the Internet of Things or IoT, which is a concept that allows objects to be measured and observed from 
a long distance without direct contact. The design of a wind speed measurement tool using an 
anemometer sensor that will be connected to a microcontroller is NodeMCU ESP 8266. The 
anemometer sensor will function as a sea breeze speed measuring device, and this tool works when the 
propeller on the anemometer rotates. The propeller on the anemometer sensor will catch the wind and 
cause the propeller to rotate. Then, the number of revolutions in seconds is the wind speed. Furthermore, 
the data obtained will be displayed on the LCD screen located in front of the device. Besides being able 
to be seen directly on the device, it can also be seen online through the Blynk application on a 
smartphone and can be accessed on the Blynk website. Based on the above problems, it is necessary to 
develop a tool through research articles entitled "Development of IoT-based wind speed, temperature 
and humidity measuring devices with the Blynk application". 

RESEARCH METHODS 

Research Approach 

In this study, the method applied is the research and development method or Research and development 
(R&D). The model used in this study is the ADDIE model, which is a model arranged based on complex 
and sequential procedures (Asma & Mustika, 2022). The ADDIE model is divided into several stages, 
namely analysis, design, development, implementation, and evaluation (Rustandi & Rismayanti, 2021). 
The ADDIE model is often used for the development of a product in the field of education or other 
fields such as communication and information tools. The ADDIE model is used because it has many 
advantages (Safitri & Aziz, 2022). 
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Figure 1 ADDIE model development chart 

This research will produce a product, namely a monitoring tool for wind speed, temperature, and 
humidity. Based on the explanation above, this study uses the Research and Development (RnD) 
method.  The model that will be used for this research is ADDIE, which is divided into 5 stages,  namely 
Analysis, Design, Development, Implementation, and Evaluation .  

Research Instruments 

In this research, the research instrument used is a questionnaire, which will later be given to expert 
validators, namely expert lecturers at Bengkulu University's physics education. The questionnaire used 
in the study is a validation sheet used to obtain data aimed at determining the feasibility value of the 
tool developed. The feasibility of the tool is assessed by several aspects, including tool efficiency, tool 
durability, aesthetics, accuracy value, and tool safety, and it has been adjusted to a predetermined scale.  

The design stages for the monitoring tools, which measure wind speed, temperature, and humidity, 
are comprehensive and thorough. These stages, which include both hardware and software design, are 
carried out from start to finish. The design of the tool, in the form of a block diagram, is illustrated in 
Figure 2.. 

 

Figure 2 Hardware block diagram 
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Data Collection 

Data collection in this study used a validation questionnaire sheet which was used to determine the 
feasibility value of the developed tool. The questionnaire used in this study was a closed questionnaire, 
which consisted of questions that were given several alternative answers. In this study, 4 answer choices 
were used. Furthermore, the results of the questionnaire data obtained from validators are converted 
into quantitative data using the Likert scale. Qualitative data is obtained from input or responses from 
validators. These data were analyzed in a qualitative descriptive manner. Feedback or input from 
validators that are constructive and considered appropriate for the development of wind speed, 
temperature, and humidity measurement tools. 

Data Analysis 

Data analysis techniques are carried out to manage data and turn it into information so that the 
characteristics of the data are easy to understand. To determine the feasibility of the resulting product 
development, data analysis was carried out by validators using the Likert scale with provisions that can 
be seen in Table 1. In the process, the expert team will be given a validation questionnaire for IoT-based 
wind speed, temperature, and humidity monitoring products/tools with the Blynk application after they 
have been developed. 

Table 1 Interpretasi skala Likert 

Interpretation Score 

Totally agre 4 

Agree 3 

Disagree 2 

Strongly disagree 1 

(Mukholifah et al., 2020). 

Then the total value of each existing aspect of each validator will be summed according to the 
number of validators. The product validation values that have been obtained from following the 
provisions of the Likert scale will be summed using the formula: 

𝑃 =
𝛴𝑆

𝛴𝑚𝑎𝑥
𝑥 100%  

To determine the feasibility of IoT-based Wind speed, temperature, and humidity monitoring 
system products / tools with the Blynk application that has been developed by researchers, a validation 
percentage scale will be used as a reference tool, the validation percentage scale can be seen in table 2. 

Table 2 Validasi result criteria  

Percentage Interpretation 

0% - 25% Very unworthy 

26% - 50% Not Worth it 

51% - 75% Proper 

76% - 100% Very Worth It 

(Lasksani et al., 2018). 

Based on table 2 on interpretation, research is declared successful and valid if it gets a value that 
is in the very good scale range from validators, which is in the range of 76%-100%, then it will be 
considered feasible if it gets a value in the range of  51%-75%, it will be considered less feasible if it 
gets a value in the range of 26%-50% and will be considered very inappropriate if it gets a value below 
26%, which is 1%-25% (Sianturi et al., 2024).   
  



15 Arincia, M. R., Hamdani, D., Purwanto, A. 
 
 

RESULTS AND DISCUSSION 
Results 

The results of research on the development of wind speed, temperature, and humidity monitoring tools 
are adjusted to the steps of the ADDIE development model, namely Analysis, Development, 
Implementation, and Evaluation. 
 
1. Analysis 

This stage is a data collection activity related to research carried out by searching, collecting, reading, 
recording, and processing information related to research that will be used as a reference. This stage 
also aims to obtain information about the tools and materials that will be used in research, both 
functions, specifications, and how to work. The analysis is usually obtained in many ways, such as 
interviews, experiences, or observations, and can also be obtained through sources such as books, 
articles, news, the web, or journals.  

The analysis stage is carried out with the aim of collecting information and assessing problems and 
needs that might be the background of the research. At the analysis stage, results were obtained after 
making observations, namely, the lack of tools that can monitor wind speed, temperature, and humidity 
in real-time and also remotely. Wind speed measuring devices are usually not accompanied by other 
gauges; besides that, the existing measuring devices are still limited; this is because the price of the tool 
is quite expensive. In addition to cost constraints, existing tools also cannot send measurement data 
directly to users; in other words, tools can only be monitored directly, which is considered less efficient. 

The microcontroller used in this study is NodeMCU ESP8266. NodeMCU itself is an open-source 
IoT platform. ESP8266 is used as a controlling brain, as well as a receiver and sender of sensor data. 
ESP8266 is the sender of sensor data sent to the Blynk application. This study used 2 sensors, namely 
the DHT11 sensor and an Anemometer sensor. DHT11 sensor is a sensor module that functions to 
measure temperature and humidity. In contrast, the Anemometer sensor serves to measure wind speed, 
where data from the sensor will be forwarded to the microcontroller. Then, to display data, the LCD 
was used with the help of I2C. LCD is a flat screen to display measurement results from sensors, assisted 
by I2C, which helps reduce pin limitations. 

2. Design 

2.1 Design Hardware 

The hardware design stage in this study is focused on practicality. It includes the use of Arduino, 
NodeMCU microcontroller, ESP 8266, Anemometer Sensor, DHT11 Sensor, Liquid crystal display 
(LCD), and jumper cable. The anemometer sensor, used as an input, is particularly practical for 
measuring sea breeze speed. Arduino is used to test each electronic component to ensure their 
practicality and functionality. 
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Figure 3 Hardware design 

2.2 Design Software 

Software design is as important as hardware design. Software design includes 2 parts, the first is, 
programming in the Arduino IDE application version 1.8.19 the use of type 1.8.19 is because in the 
latest type there are several libraries and compatible sensors. In the Arduino IDE application, 
programming uses C language, where this type of language is a  beginner-friendly language. C 
programming language is an intermediate behavior from among other programming languages, C 
programming language is easier to understand and learn but has very many advantages. When using the 
Arduino IDE application, make sure the port for NodeMCU ESP8266 has been added first before 
writing programming according to research needs. To ensure whether the program written is correct 
and appropriate, you can use the compile menu, if something goes wrong there will be an error 
notification and the location of the error, if not it can be uploaded immediately. The upload function is 
to transfer programming to the NodeMCU board ESP8266. 

Creating display designs on the Blynk application and Blynk website. The creation must begin 
with creating an account / logging into the Blynk account first. Then make a design according to the 
needs, in this study there are 3 variables, namely, wind speed, temperature, and humidity. For Blynk 
free accounts can only enter 5 variables. With the Blynk application, it facilitates the process of 
monitoring the results of measuring wind speed, temperature, and humidity.  



17 Arincia, M. R., Hamdani, D., Purwanto, A. 
 

 
Figure 4 Flowchart software 

3. Development 

After the design stage, the design will first be reviewed. After the design has been agreed and 
appropriate, the assembly of the tool is carried out in accordance with the design that has been made 
before. Tool assembly must be considered, be it electronic component assembly, programming, or 
applications or web as the output of the tool. The assembly of the tool starts from connecting all 
electronic components, namely NodeMCU ESP 8266 with sensors. Because the pinout on NodeMCU 
ESP 8266 is limited, help from the breadboard is needed. The DHT11 sensor is connected to the 
ESP8266 NodeMCU, with pin configuration as per figure 4. The (-) pin on the DHT11 sensor serves as 
a negative channel connected to the GND pin on the EPS8266 NodeMCU. Then the positive pin is  
connected to 5 volt or 3V3, where it serves to transmit positive current. The DHT11 sensor pin out is 
as an output or data sender from the sensor to the ESP8266, namely by connecting the sensor pin out to 
D4.  

The anemometer sensor has 3 pins consisting of VCC, GND, and OUT. The VCC pin is connected 
to the 3V pin on ESP 8266 with the function of transmitting a negative current of 3V. Then the GND 
pin will be connected to the GND pin in ESP 8266, which is as a positive current flow. Then the OUT 
pin as a data sender from the sensor to ESP 8266 will be connected to pin D5. To facilitate monitoring 
in this study, it is necessary to use LCD. This study used LCD 16x2 and I2C. This LCD has 16 pins but 
with the help of I2C it can be shortened to only have 4 pins namely GND, VCC, SCL, SDA. VCC pins 



Asian Journal of Science Education  18 
 
will be connected to 5V by soldering on the NodeMCU ESP 8266. For GND pins are again connected 
to GND. While SCL, and SDA are connected to D1 and D2 respectively where their function is to send 
and receive data. 

Before carrying out the next stage, researchers tested the percentage error value, which compares 
the value obtained by the sensor with a calibrated digital anemometer, so as to get the results shown in 
table 3. The results of the comparison test of wind speed values measured using a digital anemometer 
and an anemometer sensor were used in the study. The error percentage of the measurement value of 
the anemometer sensor and digital anemometer is obtained from the formula: 

𝐸𝑟𝑟𝑜𝑟 =
𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒  𝑖𝑛 𝑟𝑒𝑎𝑑𝑖𝑛𝑔 𝑠𝑐𝑜𝑟𝑒𝑠

𝐷𝑖𝑔𝑖𝑡𝑎𝑙 𝑎𝑛𝑒𝑚𝑜𝑚𝑒𝑡𝑒𝑟  𝑣𝑎𝑙𝑢𝑒
𝑥 100% 

Table 3 Anemometer error percentage 

No Sensor anemometer Anemometer digital Selisih Error (%) 

1 3,24 3,3 0,06 0,02 

2 3,11 3,2 0,09 0,03 

3 6,33 6,5 0,17 0,03 

After the test assembly is complete, validation is carried out by expert validators, namely expert 
lecturers from the physics education study program. Validation was carried out by 3 validators, and 
obtained values of  98.21%,m75%, and  94.64% respectively. After that, the average is taken and gets 
a result of 89.29%, which shows if the tool made is included in the very feasible category as contained 
in table 1. The results of the validation of the tools developed are assessed from several indicators of 
assessment aspects, namely tool efficiency, durability, aesthetic value, technical components, and 
safety. The results of validation of wind speed, temperature, and humidity measurement tools by 
validators in this study are shown in table 3. 

Table 4 Validation results by validators 

Aspects Percentage (%) Information 

Tool efficiency 91,67% Very Worth It 

Tool durability 83,33% Very Worth It 

Esthetics 83,33% Very Worth It 

Komponen Teknis 87,50% Very Worth It 

Safety 91,67% Very Worth It 

 Average 87,50% Very Worth It 

In the development of the tool, the microcontroller used is NodeMCU ESP 8266 in addition to 
being a microcontroller also acts as a receiver and sender of measurement results from sensors, then the 
anemometer sensor is a component of measuring wind speed, DHT11 sensor as a temperature and 
humidity sensor, then there is an LCD to display measurement results assisted by I2C to reduce the load 
of pins to be used and for the resources used is a powerbank with a capacity of 5000 mAh.  
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Figure 5 Form of monitoring wind speed, temperature, and humidity  

 
Figure 6 Microcontroller and sensor pin initiation  

The measurement results obtained from the sensor are then sent by NodeMCU ESP 8266 to the Blynk 
application with an internet network. The display in the Blynk application when receiving measurement 
values from the sensor can be seen in figure 7. The use of  the Blynk application serves to facilitate 
communication between hardware and server and communication from the entire input process to 
output and vice versa. The Blynk application itself is an application to control microcontrollers such as 
Arduino and raspberry-pi. The Blynk application is usually used for IoT-based research such as 
monitoring remotely because this application controls through the internet network (Manalu & Gunoto, 
2023). 

 
Figure 7 Display in Blynk app 
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4. Implementation 

After validating the tool validated by 3 expert validators about the development of wind speed, 
temperature, and humidity measurement tools, a trial was carried out at one of the beach points in the 
city of Bengkulu. The purpose of this trial is to determine the performance of the measuring device of 
wind speed, temperature, and humidity that has been developed.  

Table 5 Measurement of wind speed, temperature, and humidity  

No Wind Speed (m/s) 
Temperatur

e (℃) 
Humidity (%) Time 

1 5,42 30℃ 87% 15.30 

2 3,98 30℃ 87% 15.35 

3 3,87 30℃ 87% 15.40 

4 6,81 30℃ 87% 15.45 

5 2,38 30℃ 87% 15.50 

6 0.14 31℃ 87% 15.55 

7 1.98 30℃ 87% 16.00 

8 4,8 30℃ 87% 16.05 

9 0.9 31℃ 86% 16.10 

10 6,92 31℃ 86% 16.15 

11 11,2 31℃ 86% 16.20 

12 9,38 31℃ 87% 16.25 

13 7,03 30℃ 87% 16.30 

14 14,7 30℃ 87% 16.35 

15 7,50 30℃ 87% 16.40 

16 9,88 30℃ 87% 16.45 

17 3,78 30℃ 87% 16.50 

18 17,9 30℃ 87% 16.55 

19 12,6 30℃ 87% 17.00 

20 3,09 30℃ 87% 17.05 

21 6,72 30℃ 87% 17.10 

22 9,77 30℃ 87% 17.15 

23 5,39 32℃ 86% 17.20 

24 8,54 32℃ 86% 17.25 

25 9,16 30℃ 87% 17.30 

26 8,36 30℃ 87% 17.35 

27 3,84 30℃ 87% 17.40 

28 0,88 29℃ 85% 17.45 

29 6,29 29℃ 85% 17.50 

30 3,72 28℃ 85% 17.55 

 
5. Evaluation 

Evaluation is carried out by revising the product that has been used so that it becomes a suitable product 
to be used as a measurement tool for wind speed, temperature, and humidity. This stage aims to find 
out the advantages and disadvantages of the tools developed. In this study, the revision carried out was 
based on the results of validator assessments in the form of suggestions and criticisms, namely changing 
the monitoring application from Arduino remote to Blynk, adding storage so that the data that has been 
taken has a record as an archive. 

Discussion 
Based on the results of research that has conducted tool trials, which are shown in table 4. Development 
tools for monitoring wind speed, temperature, and humidity can work according to their functions. The 
anemometer sensor works very well in reading the speed of the wind entering the bowl. The DHT11 
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sensor is a very sensitive and vulnerable sensor, in this study the author has repeatedly experienced 
damage to the DHT11 sensor, even though the reading of temperature and humidity values of the 
DHT11 sensor is very adequate. The performance of this tool is a unit, where the anemometer sensor 
and DHT11 get data, then the data is submitted and processed by the NodeMCU microcontroller 
ESP8266. The working system of this monitoring tool is directly related to the internet, as long as there 
is internet, we can get data. The transmission of data from the controller to the smartphone also depends 
on the network. For the output of this study, the measurement data will appear on the 16x2 LCD screen 
and also the measurement data will be entered and can be viewed through the Blynk application or the 
Blynk web.At this stage, wind speed, temperature, and humidity monitoring tools will be evaluated 
properly, both from how they work, context and construction, this is done to find out the advantages 
and disadvantages of the tools developed. Based on criticism and suggestions obtained from expert 
validators, a stable internet network is needed so that the data received does not experience delays.  
    The drawback of this study is that the receipt of measurement data in the Blynk application is often 
delayed. The data displayed on the Blynk application is slower than the display on the LCD, this is due 
to the less than optimal internet network. Then the use of the DHT11 sensor is very sensitive, so the 
sensor often errors. Another drawback is the limited storage of the Blynk application so that it cannot 
see or access past measurement data. To overcome the problems and shortcomings in this study, in the 
next study it is hoped that the current problems can be overcome. In future research, it is hoped that the 
internet network used will be more adequate, so that measurement data can be received quickly without 
delay. Problems in the use of sensors that occur in this study are expected in future studies of more 
caution and caution for the use of DHT11 sensors or can also use other types of DHT sensors or other 
temperature sensors. Further research is expected to add data loggers or other data storage media, this 
is so that the measurement results can be stored and can be accessed again if at any time needed.  
    In Indonesia, the learning process is still embedded with a culture of memorization. Learning 
processes in classrooms are still mostly teacher-focused, due to the belief that teachers are the main 
providers of knowledge (Syukri et al., 2022). According to the results of research through interviews 
obtained by (Mahzum et al., 2020),  as many as 70% of high school students say that physics lessons 
are physics lessons taught in a conventional way are not interesting, causing a lack of motivation and 
enthusiasm for learning students in teaching and learning activities. Based on the results of this research, 
it is hoped that there will be development of interactive learning media that involves students more in 
the teaching and learning process, so that it is expected to increase student motivation and enthusiasm 
for learning. In future research, it is hoped that this research will be used as student learning media, be 
it physics kits or props for measuring wind speed, temperature and humidity. 

CONCLUSION 

Based on the results of the study. The development of IoT-based wind speed, temperature, and humidity 
measuring devices with the Blynk application was declared successful. The development of the tool 
gets an average score percentage of 87.50% from expert validators which is categorized as very feasible 
to use. Tools with wind speed, temperature, and humidity monitoring systems can measure the value of 
wind speed, temperature, and humidity of a point, which is then sent over the internet network by 
NodeMCU ESP8266 connected to wifi and send the results to the Blynk application,  making it easier 
for users to monitor weather changes at certain points. Based on the stages carried out in this study, it 
was found that the measuring device of wind speed, temperature, and humidity was in accordance with 
the design and had run in accordance with its function and purpose. This research uses power bank as 
a resource. In future research, it is hoped that it can add a classification to find out the condition of an 
area more easily, and the DHT11 sensor is very susceptible to damage, so it is expected that the use of 
other sensors. 

Research on weather monitoring systems can significantly enhance physics learning by offering 
practical applications of various physics concepts. These systems involve measurements of temperature, 
air pressure, humidity, and wind speed, allowing students to explore physical principles such as gas 
expansion in air pressure measurement and thermal conduction in temperature measurement. Through 
studying these systems, students gain a deeper understanding of the design, calibration, and use of 
measurement tools like thermometers, barometers, hygrometers, and anemometers. Additionally, 
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analyzing weather data provides opportunities to develop powerful data analysis skills, including 
processing data, interpreting charts, and drawing conclusions from collected information. Weather 
phenomena modeling also helps students apply physical principles to understand atmospheric 
conditions that lead to different weather patterns, such as cloud formation and rain. Moreover, engaging 
with weather monitoring systems fosters practical skills like observation, measurement, and problem-
solving, reinforcing the importance of accuracy and consistency in scientific data collection. Therefore, 
research in this area offers a comprehensive way to strengthen students' grasp of physics concepts while 
developing essential analytical and practical skills, empowering them for future scientific endeavors. 
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