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Abstract 

Indonesia's efforts to achieve international education standards and address shortcomings in educational 

attainment are evident in implementing the Merdeka curriculum. However, a major challenge remains limited 

learning resources that hinder the curriculum's goals. This research addresses this gap by developing a valid, 

practical, and potentially impactful STEAM (Science, Technology, Engineering, Art, and Math)-based teaching 

module designed to enhance elementary school students' literacy skills. The research employs a development 

research methodology with four stages: definition, design, development, and dissemination. The target 

population consisted of students from state elementary schools in Bengkulu, Indonesia. Data collection utilized 

a combination of observation, questionnaires, and literacy tests. Qualitative descriptive statistics were employed 

for data analysis. The findings demonstrate that the developed STEAM module meets the criteria for validity 

and high practicality. Additionally, the module exhibits the potential for positively impacting students' literacy 

abilities. The implication of this research is that the STEAM module, through its engaging activities, can increase 

student motivation in learning, ultimately leading to improved literacy skills. 
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INTRODUCTION 

The 21st century demands a significant transformation across all sectors, including education, to 

effectively develop the necessary human resources. A successful 21st-century education equips 

individuals with a range of competencies such as creative thinking, critical thinking and problem-

solving, communication, and collaboration skills crucial for success in a globalized society (Maskur et 

al., 2020; Salim, 2019; Bray et al., 2023). Recognizing the importance of fostering a competitive global 

workforce, countries worldwide are actively seeking to enhance their educational systems. Indonesia 

exemplifies this trend, with continuous efforts to improve academic quality through initiatives like 

raising evaluation assessment standards in alignment with international benchmarks such as the 

Program for International Student Assessment (PISA) and the Trends in International Mathematics and 

Science Study (TIMSS). 

The Indonesian government's commitment to enhancing educational outcomes is evident through 

two key initiatives: implementing a minimum competency-based national assessment in 2021 and 

introducing the Merdeka Curriculum (Kurikulum Merdeka). This new curriculum integrates specific 

learning objectives that emphasize essential skills such as reasoning, problem-solving, communicating 

mathematical ideas and symbols, making connections between mathematics and real-life applications, 

and fostering an appreciation for the utility of mathematics (Kemendikbud, 2022). The emphasis on 
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these skills in both curriculum and assessment highlights the critical importance of developing students' 

mathematical literacy.  

Mathematical literacy is pivotal as it underpins the development of critical thinking skills and the 

ability to solve real-world problems (Segers et al., 2015; Pantiwati et al., 2022). It empowers individuals 

to identify, interpret, formulate, and solve problems effectively (Geiger et al., 2015; OECD, 2013; 

Adeyemi & Adaramola, 2014). Recognized as a fundamental learning goal at the primary and secondary 

school levels, mathematical literacy serves as an international indicator of educational quality and 

alignment with the demands of 21st-century education (Susanta, Sumardi, et al., 2023; Holenstein et 

al., 2021; Drew, 2012). Strong mathematical literacy skills enable students to relate mathematical 

concepts to their everyday lives (Fajriyah, 2018; Ojose, 2011). 

Despite being a core educational goal in Indonesia, student literacy skills have not demonstrably 

improved over the past few decades. This is evidenced by consistently low scores in international 

assessments such as PISA, where Indonesian students' average scores in mathematics fall below the 

international benchmark (OECD, 2019; Stacey, 2012; Schleicher, 2019). Similarly, elementary school 

students in Indonesia consistently rank poorly in mathematics on TIMSS (Mullis et al., 2016). National 

assessments also paint a concerning picture. For instance, on the 2021 and 2022 Minimum Competency 

Assessments, less than 50% of elementary school students achieved competency. Recent research trends 

further corroborate these findings. Studies by Susanta et al. (2022) show that even high-achieving 

students in Indonesia only reach level 3 literacy skills, while Rahmawati et al. (2022) highlight the 

overall low literacy levels among students. 

Achieving desirable learning outcomes in elementary mathematics education remains a 

significant challenge, as evidenced by national assessment results. For example, an education report at 

a state elementary school in Bengkulu City displayed concerningly low scores in mathematical literacy 

(numeracy) during the 2023 national assessment (Pusmendik-Kemendikbud, 2023). These results 

showed that student mastery across various mathematical content areas remained low, with scores in 

number (45.05%), geometry (30.32%), algebra (34.56%), and data and uncertainty (45.04%) falling 

below expectations. Interviews with teachers at state elementary schools in Bengkulu City further 

highlight classroom challenges. The results of the interview concluded several things, including (1) 

limited access to learning resources specifically designed to develop mathematical literacy skills and 

minimal use of technology-integrated teaching materials and assessments were identified as key 

concerns. (2) The overreliance on paper-based resources restricts students' exposure to more dynamic 

and engaging learning tools. (3) These findings underscore the urgent need to develop technology-

integrated teaching materials that can enhance elementary school students' mathematical literacy skills. 

Fostering innovation and creativity in elementary school learning environments is crucial for 

maintaining student engagement and sparking a lifelong love of learning. The foundation built during 

these early years is critical for success in higher education (Agnihotri et al., 2021). This period also 

plays a vital role in shaping students' personalities and developing critical thinking skills. Therefore, 
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implementing a learning approach that prioritizes these skills is paramount. Mathematics, a subject often 

characterized by abstract concepts, presents a unique challenge. Here, teacher innovation in designing 

engaging and effective learning materials becomes particularly important (Susanta, Koto, et al., 2022). 

Integrating technology and digitalization in education offers a compelling solution for delivering 

educational materials in a more engaging and accessible manner. This approach is particularly relevant 

in the context of Indonesia's independent learning curriculum, where technology can play a crucial role 

in its effective implementation. By incorporating technology into classroom materials, educators can 

create a more dynamic and interactive learning experience. Studies have shown that the application of 

interactive technology, especially in mathematics education, can significantly enhance the quality of 

learning (Miller, 2018). Integrating and promoting technological innovation within classroom learning 

is essential, with virtual learning environments emerging as a prominent example (Shafie et al., 2019; 

Puncreobutr, 2016). Innovations in this area can extend to learning environments that blend technology 

with real-world experiences, providing students with practical and immersive educational opportunities. 

A growing body of research underscores the critical role of technology in achieving desired learning 

outcomes (Wu et al., 2021). The use of digital media and technology has been demonstrably linked to 

accelerated knowledge acquisition  (Wijaya et al., 2016). Furthermore, research by Quigley et al. (2020) 

and Tran et al. (2021) highlights the positive impact of interactive modules and e-modules on student 

learning outcomes. Susanta, Sumardi, & Zulkardi (2022) further validate these findings by 

demonstrating the effectiveness of e-modules in improving students' mathematical literacy skills.  

Therefore, to enhance the quality of learning in elementary education, educators should leverage 

interactive technology in their teaching practices (Yoon & Baek, 2018). Integrating technology into 

learning materials can significantly improve student outcomes, including literacy skills. In the 21st 

century, mathematics education demands a focus on Science, Technology, Engineering, and 

Mathematics (STEM) integration to prepare students for a rapidly evolving world (Beswick & Fraser, 

2019). This further emphasizes the importance of technology-based learning. A comprehensive 

approach that goes beyond STEM by incorporating the Arts in STEAM education. By integrating these 

five disciplines (Science, Technology, Engineering, Art, and Mathematics), educators can create a more 

holistic learning experience that facilitates a deeper understanding of concepts within a real-world 

context (Thingwiangthong et al., 2021).  

Empirical evidence underscores the effectiveness of the STEAM model in cultivating essential 

student skills. Studies have shown that STEAM education can improve students' higher-order thinking 

skills (Mardlotilla et al., 2020), foster collaboration, communication, and adaptation abilities (Colucci-

gray et al., 2019), enhance problem-solving creativity (Wu et al., 2022), and refine critical thinking 

skills (Martín-Páez et al., 2019). Furthermore, research by (Holmlund et al., 2018) demonstrates the 

effectiveness of project-based STEAM models in specifically supporting students' creative thinking 

abilities. 

Research has consistently shown that effective learning models can significantly improve student 
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literacy skills, including mathematical literacy (Jehlička & Rejsek, 2018). For instance, Susanta, 

Rahimah, et al. (2023) demonstrated that utilizing context-specific course books in coastal regions can 

enhance students' mathematical abilities. This highlights the potential of well-designed learning models 

within teaching materials to support and improve literacy skills across disciplines. Empirical evidence 

further suggests that STEAM-based teaching materials hold particular promise in bolstering 

mathematical literacy. Studies by Budiyono et al. (2023) and (Annisa et al., 2023) provide compelling 

evidence of the positive influence of STEAM on students' mathematical literacy skills. These findings 

collectively point to the value of integrating STEAM into teaching materials to enhance the abilities of 

elementary school students. 

In the context of Indonesia, where mathematical literacy is a critical learning outcome, the use of 

digital teaching materials incorporating STEAM principles presents a viable solution. While numerous 

studies have explored the effectiveness of STEAM in learning and the development of supportive 

teaching materials for improving mathematical literacy (refer to previous citations), this research takes 

a distinct approach. We aim to integrate STEAM into teaching materials by specifically utilizing local 

context problem scenarios. The objective of this research is to develop a valid, practical, and impactful 

STEAM-based teaching module specifically designed to enhance the mathematical literacy skills of 

elementary school students in Bengkulu. 

Research question 1: What is the validity of the STEAM-Teaching module in supporting students' 

literacy abilities in elementary school? 

Research question 2: How practical is the STEAM-Teaching module in supporting students' literacy 

abilities in elementary school? 

Research Question (RQ-3): What is the potential effect of using the STEAM-Teaching module in 

supporting students' literacy abilities in elementary school? 

 

METHODS 

This study adopted a development research methodology following the four-stage 4D model 

(Thiagarajan et al., 1974). The 4D model offers a systematic framework for developing instructional 

materials, encompassing four phases: Define, Design, Develop, and Disseminate. We opted for the 4D 

model due to its well-defined sequential stages that align perfectly with our research objective of 

creating STEAM-based teaching materials.  

This study recruited participants from state elementary schools in Bengkulu, Indonesia. During 

the needs analysis phase (define stage), data were collected from 24 students and 9 teachers working at 

these elementary schools. In the development stage, feedback was solicited from 3 subject matter 

experts. To assess the effectiveness of the teaching module, a small group trial was conducted with 30 

fifth-grade students from a Bengkulu elementary school. Finally, a field test involving 76 students from 

three different state elementary schools in Bengkulu was carried out. 
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To ensure a comprehensive assessment and validation of the developed STEAM-based teaching 

module, this study employed a multi-method data collection approach, incorporating observations, 

questionnaires, and a specifically designed literacy ability test. Before data collection, all instruments 

underwent rigorous validation and feasibility analyses conducted by two experts with extensive 

knowledge of elementary school mathematics education. Their feedback was instrumental in refining 

the questionnaires and the literacy skills test. 

Observations were conducted in elementary school classrooms to identify student needs related 

to mathematical literacy development. Questionnaires were then distributed to teachers to gauge their 

perceptions of the teaching module's validity and practicality in classroom settings. The literacy skills 

test focused on key mathematical literacy components outlined by Steen (2001), including mathematical 

thinking, reasoning, argumentation, problem-solving, representation, symbols, tools and technology, 

and communication. The test consisted of six original geometry-based questions specifically designed 

for elementary school students, adhering to established quality standards for instrument development. 

To ensure the test's validity, two experts assessed the content, and both agreed that each item achieved 

an Aiken index above .5 (Retnawati, 2014), indicating a strong alignment between the test and the 

intended learning outcomes. Finally, a field trial involving 24 elementary school students in Bengkulu 

was conducted to evaluate the instrument's reliability. The Cronbach's Alpha coefficient for the test 

reached .82, exceeding the threshold for high reliability (>.70).  

This study employed descriptive statistics to analyze data collected at various stages of the 

research process. Needs assessment data, used to inform the development of the teaching materials, was 

analyzed descriptively to identify key areas for improvement in student mathematical literacy. 

Following development, the characteristics of the teaching module were evaluated in terms of validity, 

practicality, and potential impact on students' literacy skills. The Aiken's Index was used to assess the 

validity of the instructional materials, with a score exceeding 0.5 considered indicative of strong content 

validity. The practicality of the learning products was evaluated based on user feedback obtained during 

small-scale trials. A researcher-designed questionnaire, consisting of 10 Likert-scale items (1= strongly 

disagree, 4 = strongly agree), was used to gather user feedback. Practicality scores were calculated by 

summing responses across all items, with scores categorized into four ranges: 1.00-1.80 (not practical), 

1.81-2.60 (less practical), 2.61-3.40 (practical), and 3.41-4.00 (highly practical). The potential impact 

of the teaching module on student learning was assessed through student response questionnaires and 

analysis of their performance on the literacy ability test. Descriptive statistics were used to summarize 

student literacy scores, with a focus on achieving a high attainment level exceeding 50%. Student 

literacy levels were categorized into three bands: 0-33 (low), 34-66 (moderate), and 67-100 (high). 
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RESULTS AND DISCUSSION 

Define Stage 

The STEAM module developed in this study aligns seamlessly with the learning objectives for 

mathematics education outlined in the Kurikulum Merdeka framework (Adriyawati et al., 2020). These 

objectives prioritize the development of reasoning skills, problem-solving abilities, effective 

communication of mathematical ideas and symbols, and the application of these concepts to real-life 

contexts. To achieve these goals, the module incorporates inquiry-based activities specifically designed 

to foster reasoning and problem-solving skills. Furthermore, the integration of various STEAM 

components within the module encourages students to effectively communicate their mathematical 

ideas and establish meaningful connections between these concepts and their everyday experiences. 

The development of the STEAM module was informed by a comprehensive needs analysis 

encompassing three key areas: curriculum content, student needs, and teacher perspectives as 

facilitators of learning. 

 

Material Analysis 

The development of the STEAM teaching module in this research aligns closely with Indonesia's 

independent curriculum. Attention was given to the core competencies mandated by the curriculum as 

a guiding principle for designing instructional materials. Each lesson was structured around achieving 

these competencies effectively. Thematic focus within the STEAM module centers on geometry, 

specifically targeting the concepts of area and volume calculation for two-dimensional shapes. The 

intended learning outcomes aim to equip students with the proficiency to construct and deconstruct 

spatial figures such as cubes and rectangular prisms. Furthermore, the module is designed to enhance 

students' ability to visualize spatial relationships from various perspectives on geometry. 

 

Analysis of Students. 

This analysis aimed to explore information about the use of technological learning resources and 

the integration of STEAM in classroom learning based on student assessments. Data collection involved 

distributing questionnaires to 24 students from state elementary schools in Bengkulu, Indonesia. The 

questionnaire consisted of statements requiring agree or disagree responses in Table 1. 

Table 1. Summary of student responses 

Item Number Question items 
Percentage 

(%) 

1 Teachers always use textbooks as a learning resource in class  87.50 

2 Examples of problems used by the teacher (teaching 

materials/questions) are familiar/recognized  
45.83 

3 Teachers have integrated learning with technology, science, 

engineering, art, and mathematics  
29.16 
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Analysis of Table 1 reveals a heavy reliance on textbook learning resources, with nearly 86.67% 

of students reporting that their teachers primarily utilize textbooks. This suggests a potential 

underutilization of alternative resources and a lack of integration with science, technology, and the 

student's local environment. While 45.83% of teachers incorporate familiar problems or questions into 

their lessons, a significantly lower percentage (29.16%) actively link learning materials to concepts 

across Science, Technology, Engineering, Art, and Mathematics (STEAM). This finding underscores 

the need for the development of STEAM-based teaching materials to address this gap and enhance the 

learning experience for students. 

 

Analysis of Teacher 

To assess the need for developing STEAM-based teaching materials, this study surveyed nine 

teachers from state elementary schools in Bengkulu. Questionnaires were distributed to these teachers 

to gather information regarding their current use of STEAM (Science, Technology, Engineering, Arts, 

and Mathematics) principles and general classroom practices. The data revealed that a significant 

majority (77.77%) of the teachers already incorporate interactive learning methods into their instruction, 

utilizing educational media resources such as YouTube videos and online materials. This finding 

suggests a positive inclination towards technology integration in the classroom. Further interviews with 

teachers who responded to the questionnaire found that none of the surveyed teachers reported 

previously implementing the STEAM model specifically for teaching mathematics content. This 

indicates that current classroom instruction for conveying mathematical concepts may not be fully 

leveraging the potential of technology, science, art, and engineering to create learning experiences that 

resonate with students' backgrounds and experiences. These findings align with student assessments, 

which indicated a heavy reliance on textbooks as the primary resource for delivering mathematical 

content. Collectively, these results underscore the importance of developing STEAM-based teaching 

modules. Such modules have the potential to not only enhance student learning outcomes but also to 

introduce teachers to a more engaging and relevant instructional mode.  

 

Design Stage 

Product Description 

The developed STEAM module incorporates student activities designed around the core STEAM 

components. These activities serve as a foundation and springboard for student learning. Based on the 

needs analysis conducted during the define stage, the module integrates mathematical concepts with 

relevant science, technology, engineering, math, or art components. To enhance engagement, each stage 

of the module is presented through instructional videos accessible via QR codes. Students are then 

required to respond to the video content through a series of activities. These activities, encompassing 

science, mathematics, and art tasks, are strategically designed to solidify students' understanding of the 
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target material. 

The developed STEAM module is further characterized by its emphasis on student activities 

embedded within each stage of the STEAM learning process. A key feature of this module is that student 

activities are designed to complement the learning videos, fostering observation and mastery of the 

presented concepts. Figure 1 illustrates the introduction of student material and literacy activities within 

the module. 

 

 

 

 

 

 

 

 

Figure 1. STEAM module design (in English) 

 

Develop Stage 

Content Validity Results 

The learning handout products that have been developed were evaluated by experts: in the field 

of mathematics education, media, and language to analyze four aspects: content appropriateness, 

presentation appropriateness, language usage, and the integration of STEAM and Inquiry-based 

learning. The assessments by three experts were analyzed using the Aiken index with a criterion of 0.5, 

as shown in Table 2. 

Table 2. Results of the STEAM module expert assessment 

Aspect Aiken Index Criterion Conclusion 

Content Appropriateness 0.62 0.5 Valid 

Presentation Appropriateness 0.64 0.5 Valid 

Language 0.72 0.5 Valid 

Use of STEAM components 0.54 0.5 Valid 

 

Table 2 shows that every aspect of the learning product meets the validity criteria in terms of 

content. Generally, the validators recommended that the presentation of STEAM aspects should be 

mutually relevant, and the stages of the inquiry should be clearly defined. In summary, some of the 

suggestions from the validators and the resulting revisions are presented in Table 3. 

Introduction 
Watch the following video by scanning the barcodes or link 

(https://youtu.be/tPl6jp_QcGk?si=gGhbLHXlor8Nq9pZ). as 

an initial motivation for studying the sub-chapter 

 

 

 

 

Provide your comments on the video regarding the use of 

technology to support the promotion of local Indonesian 

wisdom! 

Literacy Activity 
Then observe the local culture in your environment 
(Bengkulu Culture) by scanning barcode or link 

(https://youtu.be/OkhGIOx7GgQ?feature=shared). 

 

 

 

Take notes and relate the context to the current study 
material on geometry. 

 

https://youtu.be/tPl6jp_QcGk?si=gGhbLHXlor8Nq9pZ
https://youtu.be/OkhGIOx7GgQ?feature=shared
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Table 3. Validator suggestions 

Expert Comment Revision 

Expert 1 The layout of images must be clear and 

conducive to easy readability, and each 

barcode should be linked directly to its 

corresponding video URL 

The layout has been fixed, and a 

video link is included 

Expert 2 Assignments should be formulated in a 

manner that allows for the observation of 

students' literacy development stages 

Literacy questions have been 

revised to be in descriptive form 

Expert 3 When using video presentations to 

motivate learning, it is crucial that the 

content aligns closely with the material 

being taught; for instance, videos on 

fractions should be pertinent to the lesson 

context 

Video presentations have been 

revised to align with the specific 

material, such as adapting 

technology videos to circle 

material. 

 

The comments and suggestions provided by the validators served as a crucial reference for 

improving the research products. When designing STEAM-based teaching materials, it is essential to 

emphasize each aspect or component of science, technology, engineering, art, and mathematics ensuring 

relevance to the material being presented. Additionally, there needs to be a focus on student activities 

facilitated by these STEAM components. To enhance accessibility, besides providing a video barcode, 

a direct link to the video should be included to ensure easy access for users, as illustrated in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

      (a) before revision                             (b) after revision 

Figure 2. Access to video before and after revision 

 

 

Project assignment 
Engineering Stage 

Furthemore, following video by scanning barcode 

 
After observing the video above, do a project for 

making miniatures of indonesia’s culture contexts 

 

 

 

Project assignment 
To carry out the project, watch the video by scanning the 

barcode or link below. 

 
  

 

              

 

https://youtu.be/0vCt5ZWfkUY?si=vnAWcnsDNcMWL0

VF  

After observing the video above, do a project for making 

miniatures of indonesia’s culture contexts. Note the 

informastion from videos in the folllowing box! 

 
 

https://youtu.be/0vCt5ZWfkUY?si=vnAWcnsDNcMWL0VF
https://youtu.be/0vCt5ZWfkUY?si=vnAWcnsDNcMWL0VF
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Practicality Test Results 

To assess the usability of our product, we engaged 30 students as participants to evaluate its 

practicality. The evaluation focused on their experience using specific modules, with students 

providing feedback through a questionnaire assessing aspects such as writing clarity, layout, language 

comprehension, and the effectiveness of instructional videos. A summary of the analysis of student 

responses is presented in Table 4. 

Table 4. Practicality assessment of the module 

Rated aspect Average Score Criteria 

Layout, clarity of symbols and letters, and presentation 3.46 Very Practical 

Ease of learning usability 3.30 Practical 

Clarity of language for easy comprehension 3.39 Practical 

Clarity of instructional videos 3.37 Practical 

Average Rating 3.38 Practical 

 

Potential Impact Results 

To assess the impact of the developed modules on students' literacy skills, we conducted an 

effectiveness analysis. A total of 76 students from two elementary schools participated in the testing 

phase. Following their engagement with the modules, the students underwent a literacy skills 

assessment to gauge the potential learning gains. The results of the data analysis on student literacy 

abilities are presented in Table 5. 

Table 5. Potential impact on literacy skills 

Level Students (n) Percentage (%) 

Low 12 15.78 

Moderate 15 19.74 

High 49 64.47 

 
 Table 5 presents the distribution of students' literacy skill levels after engaging with the STEAM 

modules. As shown, a significant majority (64.47%) achieved high-level literacy skills. This finding 

exceeds a baseline of 50%, indicating the STEAM module's potential to substantially improve student 

literacy. These results support the notion that integrating STEAM components within learning modules 

can foster literacy development in students. It can be seen that students who previously had average 

literacy skills in the low category in the initial survey increased to the high category.  This aligns with 

previous research by Budiyono et al. (2023) who found a positive influence of STEAM on mathematical 

and scientific literacy in elementary students. Similarly, Annisa et al. (2023) suggest that STEAM 

learning can address existing gaps in numeracy literacy. Observations during the module 

implementation revealed high student engagement and motivation in literacy-focused activities. This 
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reinforces the importance of embedding literacy components across all classroom lessons, as 

emphasized by Susanta, Sumardi, et al. (2023). This aligns with (Long & Davis, 2017) perspective that 

STEAM offers a solution to enhance student engagement and promote literacy skills. Furthermore, 

research suggests that STEAM approaches stimulate student motivation and active participation 

(Taljaard, 2016; Muzakkir et al., 2024) leading to increased interest in learning (Park, 2021). 

Our findings further demonstrate that the designed STEAM activities actively engage students in 

the learning process. Integrating technological elements, such as learning videos, within the modules 

further supports student engagement. We observed a positive student response to the technology-

integrated learning resources, promoting active discovery of material concepts. This aligns with 

previous research by Bright et al. (2024) who found a positive impact of technology on mathematics 

learning. Similarly, Pambudi et al. (2018) suggest that ICT-based learning media supports students' 

mathematical literacy, and Nurcahyo (2020) highlights the potential of interactive multimedia to 

enhance students' digital literacy.  

Building upon the existing research, Agnihotri et al. (2021) demonstrated the positive impact of 

incorporating online media through Blended Learning on mathematical literacy. Interactive teaching 

materials have also been shown to enhance students' visualization literacy, as evidenced by (Alper et 

al., 2017). Furthermore, Nihayatun and Rusnilawati (2023) highlight the potential of technology 

integration within teaching modules to create interactive learning experiences. These findings align with 

the observation that literacy activities within the STEAM framework foster active student participation 

in classroom learning. We now present several STEAM activities based on the module's framework.  

 

Figure 3. Literacy activities in STEAM 

Figure 3 illustrates students actively engaged in STEAM activities, presenting their work aligned 

with the learning objectives. The results of group discussions showcase student creativity in applying 

the activities. Furthermore, the module appears to guide students in solving problems by utilizing 

literacy skills. Figure 4 provides a specific example of a student solution. 
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Figure 4. Student literacy process 

Figure 4 depicts students solving the area problem of the pictured cube. This solution 

demonstrates their mastery of several mathematical literacy aspects. Students employ inductive and 

sequential reasoning (mathematical thinking) while solving heuristically (mathematical argumentation) 

and utilizing visual aids (modeling, representation). Additionally, their work reflects problem-solving 

through the application of the cube's surface area formula. These elements highlight the development 

of various mathematical literacy components during problem-solving, facilitated by the STEAM-

inquiry learning module. This aligns with Ozkan and Topsakal (2021) findings, suggesting that STEAM 

fosters student expression and creativity, leading to a more pronounced display of abilities. 

 

CONCLUSION 

This research successfully developed a STEAM module for elementary school students, 

demonstrating its validity, practicality, and potential to improve their literacy skills. Studies have shown 

that integrating science, technology, engineering, art, and mathematics (STEAM) into teaching 

materials can significantly enhance students' literacy development. Furthermore, STEAM modules 

designed with an inquiry-based approach have been found to effectively support literacy activities in 

elementary classrooms. However, this research also highlights the importance of considering internet 

access disparities. Teachers should be mindful of potential limitations in students' home environments 

when developing interactive learning materials. 
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