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Abstract: There are still researchers who point out the need to strengthen the theoretical framework in develop-

ing QR-code based modules. Most of the articles reviewed pointed out relevant limitations or broader methods 

and a lack of mapping towards the use of QR-code based modules. This research aims to explore previous re-

search related to the development of barcode-based modules (QR-Code) used in learning, especially for science 

and mathematics students in high schools in Indonesia. The authors used a systematic review following 

PRISMA guidelines. Articles sourced from EBSCOhost, Google Scholar, and Taylor and Francis. After reading 

the abstracts and conducting further searches, the authors identified 6 articles for systematic review. Researchers 

found that the barcode link-based module had a positive impact on learning. Most of the research articles were 

found in national journals, and most of the research was conducted on the islands of Java and Sulawesi. How-

ever, further analysis shows the need for growth in theoretical frameworks, development in other fields, and 

the availability of learning materials for research into learning media development, such as in chemistry educa-

tion. 
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1. Introduction 

The Ministry of Education and Culture of the Republic of Indonesia (Kemendikbud 

RI) initiated the "Merdeka" curriculum to bring about changes in literacy assessment. This 

curriculum not only focuses on students' reading abilities but also encourages them to 

analyze reading content effectively (Zahrudin et al., 2021). Educators consider literacy 

skills as the most crucial aspect in learning and educational development at all levels. This 

view is based on a strong foundation, considering that students who excel in literacy and 

actively engage in literacy activities gain more valuable learning experiences compared to 

students with limited literacy skills (Thohir et al., 2022). The ability of students to receive 

and comprehend different types of learning in each subject makes teachers feel less capa-

ble of delivering the learning materials optimally (Veloo et al., 2013). Although teachers 

are able to deliver the subject matter effectively, they are still unable to capture the interest 

and actively engage students in the lessons (Vlassi & Karaliota, 2013). Therefore, there is 

a need for innovation in the development of teaching materials, such as modules, as sup-

portive media for learning (Supasorn & Lordkam, 2014). The team has developed modules 

that cover real-life applications and contain comprehensive materials. However, the class-

room learning methods that are still dominated by a teacher-centered approach have led 

to a lack of practical skills engagement and the ability to think critically among students. 

As a result, students tend to become passive and pay less attention to the teacher (Anjar-

sari et al., 2023). 

In recent times, the emergence of various electronic learning tools has slightly shifted 

the use of printed modules as a means of learning (Cecep, 2013). Printed modules are less 

preferred by students because they have shortcomings such as the inability to compre-

hensively depict events, lack of interaction, and limited encouragement for learning from 
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diverse sources (Awwalina, 2022). Furthermore, the use of E-modules takes advantage of 

rapidly advancing technology, thereby enabling the creation of interactive learning expe-

riences (Awwalina, 2022). Interactive learning patterns are realized through two-way or 

multi-directional communication, involving interactions between learning media, com-

munication among students, and communication between students and teachers (Luk-

man et al, 2016). Electronic modules have several unique characteristics. Firstly, the file 

size of the modules is relatively small, making it easy to store them on a flash disk and 

conveniently carry them anywhere. Additionally, these modules can be used offline, al-

lowing students to study them anytime and anywhere as long as a computer or laptop is 

available, which can enhance students' motivation to learn (Wiyoko et al., 2014). Based on 

research Awwalina, (2022) Students choose to use mobile phones or smartphones as an 

option in a learning system that utilizes QR code-based e-modules. This is because in the 

current millennial era, many students already own and use mobile phones. QR code is 

chosen based on research conducted by a researcher from Korea (Lee et al., 2011). Based 

on the description above, this research aims to explore previous studies related to the de-

velopment of barcode-based (QR code) modules used in teaching, particularly for high 

school science students in Indonesia. 

2. Materials and Methods 

This paper employs a literature study technique using the Systematic Review (SR) 

method. Literature is obtained from both national and international journals. Systematic 

Review is a research approach used to comprehensively collect, evaluate, and interpret all 

relevant research findings related to a specific research question, topic, or phenomenon of 

interest (Siswanto, 2010). The systematic review in this research was conducted by search-

ing for scholarly research publications using online article databases such as Google 

Scholar, EBSCOhost, and Taylor and Francis. One advantage of these databases compared 

to others is that they provide access to abstracts from over one million journal articles 

(Darmalaksana, 2020). The keywords used were module development, barcode link (QR 

code), and high school (SMA) in Indonesia. These keywords were created to search for 

words or phrases that might describe specific information. For example, if we are looking 

for information about the development of barcode-linked module at the high school level, 

the keywords that can be used are module development, barcode link (QR code), high 

school (SMA) in Indonesia. The article search process and screening flowchart can be seen 

in Figure 1 of the PRISMA Flowchart.  

 

 
Figure 1. Prisma Flowchart 
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Analyzing this data by applying a qualitative approach in the systematic review is 

used to synthesize both qualitative and quantitative descriptive research findings. The 

process of this systematic review aims to synthesize research results to gain a deeper un-

derstanding of the development of barcode-linked e-modules. The literature sources are 

all derived from journal publications related to the development of barcode-linked mod-

ule through systematic search methods. 

3. Results  

The researchers have summarized various types of articles that conducted research 

on the development of barcode-linked (QR code) learning modules at the high school level 

in Indonesia. Based on the results, the researchers found that there is an impact in using 

modules in learning, as shown in Table 1. 

 

Tabel 1. The Influence of Module Usage 

Sources Influence 

Awwalina, N & Indana, S Training student’s scientific literacy in the topic of Ecosys-

tem 

Badriana, S., Apriani, H., & Marito, 

M 

Learning support both in schools and outside the environ-

ment 

Kristiawati., Wangsa, A., Fatmasari, 

P., & Usman, M 

Overcoming the learning gap in mathematics class, particu-

larly in the topic of function limits 

Rahmah, M., Nurhidayah., & Nur-

madina 

Guided Inquiry-Based QR Code Practicum is said to be ef-

fective as a laboratory guide 

Risdianto, E., Fitria, J., Johan, H., & 

Macariola, J 

Training Student’s critical thinking skills 

Hariyanto, N., Dasmo, & Setiadi, A Students become actively engaged in independent learning 

 

4. Discussion 

The table explains that there is mostly a positive influence in the use of modules dur-

ing learning. This can be concluded that in the research and development of the modules, 

they can be considered valid. Just like in the research Awwalina, (2022) the research re-

sulted in an interactive e-module based on QR Code to train scientific literacy of 10th-

grade high school students on the topic of Ecosystem, which is considered valid based on 

the results of content validity, presentation and language validity, practicality, and effec-

tiveness in training students' scientific literacy on the topic of Ecosystem. The barcode link 

in the research contains ecovideos, pretest/posttest, ecopuzzles, and ecojournals. In the 

research Badriana et al., (2021) the research resulted in QR-Code-based modules that assist 

both teachers and students in achieving learning goals inside and outside the classroom. 

In the research, the barcode link contained instructional videos. Additionally, there have 

been studies that developed smart mathematics books with the aim of addressing the gaps 

in mathematics learning in the classroom. The research included learning materials in the 

barcode link. Furthermore, there is another study Rahmah et al., (2023) another study has 

developed a guided inquiry-based laboratory guide. The barcode on the laboratory guide 

contains videos for learning purposes. There is a study Risdianto et al., (2020) a study has 

developed a module that is used to train students' critical thinking skills. The barcode in 

the module contains instructional videos. Furthermore, there is a study by Hiva et al., 

(2022) they developed a learning module to help learners become actively engaged in in-

dependent learning. The barcode link in the module contains video lessons, a Google 

Form link, and a virtual laboratory link (PhET). In addition, in the results of the systematic 

review, the researchers found that research on the development of barcode-linked module 

has been conducted on the islands of Java and Sulawesi, as shown in Figure 2.  

The regions that have been studied for the research are located in Java Island, specif-

ically in West Java and East Java. Additionally, the development of modules has been 

studied in Sulawesi Island, specifically in South Sulawesi and West Sulawesi. This is 
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influenced by the relationship between the research and the location of universities, which 

resulted in the research being conducted in Java and Sulawesi Islands (Rosiatun et al., 

2021). 

 
Figure 2. Map of the Regions for the Development of Barcode-Linked 

 

 
Figure 3. Researched Subjects/Subjects Investigated 

 

In the Figure 3, it can be explained that previous researchers have developed bar-

code-based module in physics education, including topics such as Nuclear Physics and 

Thermodynamics. Additionally, in biology education, topics such as Ecosystem, Plants, 

and Photosynthesis have been investigated. Furthermore, in mathematics education, re-

search has been conducted on the topic of Function Limits. The use of barcode modules 

in mathematics, physics, and biology education allows for personalized learning. Each 

student can scan the barcode to access materials that are suitable for their level of under-

standing. This helps address individual differences in comprehension and enables stu-

dents to learn at a pace that meets their needs (Mawaddah et al., 2018). The lack of bar-

code-based module development in the field of chemistry is likely due to the ongoing 

process of further development to achieve desired goals, such as enabling independent 

learning for students and fostering their curiosity (Ramadhan, 2019). Furthermore, exter-

nal support is crucial to ensure the continuous progress and development of E-Modules 

in line with the advancements of the times (Sesanti & Wahyuningtyas, 2022). 
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Systematic reviews related to instructional media help us better understand the per-

formance of instructional media in the context of education. When conducting a system-

atic review, a filtering process is carried out before selecting and evaluating relevant liter-

ature to answer research questions. A systematic review provides valuable information 

for developing more effective and efficient instructional media to support the learning 

process. The results of a systematic review can provide information to educators, such as 

teachers and professors, about the impact of using barcode-based (QR-Code) modules in 

education, particularly in the STEM field in Indonesian secondary schools. 

5. Conclusions 

Research based on this systematic review has summarized various information re-

lated to the development of barcode-based (QR-Code) modules in the field of STEM in 

Indonesian secondary schools. This research reveals the influence of media on learning. 

The research findings also indicate the distribution of research articles, with the majority 

being conducted in Java and Sulawesi. In-depth analysis shows that researchers in Indo-

nesia still have room to develop barcode-based learning media as interactive learning 

tools, especially in chemistry education. 
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