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ABSTRACT

Learning algorithms and flowchart design in secondary informatics education
often lack engaging instructional strategies that effectively foster students’
learning motivation. However, limited studies have examined how web-based
visual diagramming tools influence students’ motivational dimensions in
algorithm learning within the ARCS framework. This study provides empirical
evidence on how web-based diagramming tools enhance motivational
engagement in algorithm learning. A qualitative descriptive design was
employed involving 36 tenth-grade students. The findings reveal that visual
interaction through draw.io significantly increased students’ attention and
engagement, improved contextual relevance of learning tasks, strengthened
learners’ confidence in constructing flowcharts independently, and generated
positive learning satisfaction. These findings extend the application of the
ARCS model within web-based informatics instruction and highlight the
potential of digital visual tools to enhance affective learning outcomes.
Integrating digital visual media into informatics instruction can serve as an
effective strategy to enhance students’ motivation and engagement in
computational learning.
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1. INTRODUCTION

In the digital era, students no longer simply require informative learning materials, but also interactive,
visual learning experiences that are relevant to their daily lives. However, in the practical application of
informatics learning, particularly in algorithms and flowchart design, many students still demonstrate low
engagement and motivation(Alruwais & Zakariah, 2023). Motivation is a key factor in determining the success
of the learning process. Winata (2021) states that motivation is an internal or external force that can drive
someone to achieve certain goals. Without motivation, understanding basic concepts such as algorithms, will
struggle to develop optimally (Syudirman & Saddam, 2021).

Algorithms are the foundations of computational thinking and the basis for program development(Critten
et al., 2025). One way to represent algorithms is through flowcharts, diagrams used to illustrate logical flows
systematically(Kuo & Zhuo, 2024). However, the theoretical presentation of flowcharts and their manual
design often makes it difficult for students to grasp the concepts and discourage active participation(Ngadengon
et al., 2025). This situation requires teachers to integrate visual learning media with more interactive and
contextual content. These limited visualizations tend to make students less interested and ultimately lead to
low motivation for learning. This presents a challenge for teachers to find learning solutions that are not only
effective in delivering material but also visually appealing and appropriate to the characteristics of today's
students, who are closely connected to digital technology (Gani & Saddam, 2020).

Previous studies have shown that interactive learning media can increase student participation and
learning outcomes. Putra dan Salsabila (2021) emphasize that interactive learning increases student
engagement in the learning process. Similarly, Rosidah et al. (2022) and Afrilia et al. (2022) found that
interactive media positively impact cognitive learning outcomes. Previous studies primarily focused on
cognitive outcomes rather than examining motivational dimensions. Previous studies have also shown that the
use of visual media in learning can increase student motivation and enthusiasm for learning(Angelova et al.,
2025). The implementation of visual media has been proven to increase student engagement in the learning
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process, resulting in a significant increase in their motivation to learn (Roni et al., 2021). In addition, the use
of visual media is also effective in increasing student motivation in other subjects with contextual and visual
material characteristics (Meliana et al., 2025).

In addition, the use of web-based visual diagramming tools such as draw.io in flowchart learning has
rarely been specifically studied in the context of improving student learning motivation, especially using the
comprehensive ARCS motivation analysis framework developed by Keller (1985) which offers a systematic
approach to measuring motivation through four indicators: Attention, Relevance, Confidence, and Satisfaction.
This approach allows for a more focused analysis of the affective aspects of students in digital learning. Based
on the description above, there is a gap in research that specifically analyzes the effectiveness of draw.io-based
interactive visual media on student learning motivation using the ARCS model as an analytical framework.
Therefore, this study aims to examine how the integration of the draw.io visual diagramming tool influences
students’ learning motivation based on the four ARCS dimensions: Attention, Relevance, Confidence, and
Satisfaction. This study contributes to literature in two ways. First, it extends the application of the ARCS
motivational model within digital informatics learning environments. Second, it provides empirical evidence
on how web-based diagramming tools support motivational engagement in algorithm instruction.

2. RESEARCH METHOD

This study uses a descriptive qualitative approach with field research aimed at analyzing student learning
motivation using draw.io-based visual learning media with ARCS model indicators. A qualitative descriptive
approach was employed to capture students’ motivational behavior during classroom learning activities.
Participants consisted of 36 tenth-grade students from a public senior high school in Central Java, Indonesia.
The sampling technique used was saturated sampling, so that the entire population was used as research
subjects, consisting of 36 students, comprising 16 male students and 20 female students. Details of the
participants are presented in Table 1.

Table 1. Participants

Participant Gender Total
Male 16
Students Female 20

The procedures in this study included (1) planning visual-based learning using draw.io; (2) implementing
learning; (3) observing students' motivational behavior during learning; and (4) collecting and grouping data
from observations and documentation. Data collection techniques included direct observation and
documentation. Observations were conducted using structured observation sheets compiled based on the ARCS
model indicators, namely Attention, Relevance, Confidence, and Satisfaction(Dornyei, 2014; Sun, 2025). The
ARCS model was chosen because it provides a systematic framework for analyzing student learning motivation
and helps teachers design motivating learning activities (Adzikra et al., 2025). Documentation in the form of
students' flowchart designs and learning activities was used as supporting data.

The main instrument of this study was a learning motivation observation sheet compiled based on ARCS
indicators. The observation sheet was adjusted to the focus of the study and used to observe student behavior
during the learning process. The observation data were then used as the basis for analysis to assess the
effectiveness of draw.io in increasing student learning motivation. The instruments used in this study are
presented in Table 2.

Table 2 Observation Sheet Instrument

No Aspect Indicator
1 Attention Students pay attention to the teacher's explanation
Students engage in discussions/question and answer sessions
2 Relevance Students can relate the material to real-world or digital contexts
Students show interest in learning.
3 Confidence Students show the courage to try making their own flowcharts without asking many
questions.
Students complete the flowchart assignment thoroughly.
4 Satisfaction Students provide positive feedback about their learning experience.

Students show expressions of happiness or satisfaction after completing the assignment.
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The data preprocessing stage was carried out through data reduction, grouping based on four ARCS
indicators, and presenting the data in a descriptive narrative form. Data analysis used interactive qualitative
analysis techniques, which included data reduction, data presentation, and concluding(Sari, 2025). To ensure
data validity, this study also applied data triangulation in the form of technical triangulation, source
triangulation, and time triangulation(Mutanga, 2024). Technical triangulation was carried out by utilizing two
data collection methods, namely observation and documentation. Source triangulation was carried out through
student involvement in both types of data. Time triangulation was carried out by collecting data during morning
lessons. With this procedure, this study aims to analyze the effectiveness of draw.io-based visual learning in
increasing the learning motivation of grade X E4 students in the subject of algorithms and flowchart design.

3. RESULT AND ANALYSIS

Algorithm learning and flowchart design were conducted using draw.io media for students in class X E4.
This study aimed to analyze the effectiveness of draw.io-based visual learning in increasing student learning
motivation based on the ARCS (Attention, Relevance, Confidence, Satisfaction) model developed by John M.
Keller (1985). Based on the data analysis using the ARCS model extracted from the data, the results are
presented in Table 3.

Table 3. Results of observations on the development of learning motivation among students in class X E4

No Aspect Observation results Behavior indicators

1 Attention Students' attention increases when Focus on the teacher, active discussion
visual media is used

2 Relevance Students are able to relate the material Creating flowcharts of daily activities
to real life

3 Confidence Students' confidence develops Daring to try and correct mistakes

4 Satisfaction Students show satisfaction with learning  Positive and enthusiastic expressions

Overall, the use of draw.io had a positive impact on all four aspects of learning motivation. In terms of
attention, students showed focus when the teacher demonstrated how to use the application and actively
participated in discussions. This study agrees with Raida et al., (2025) that visual stimulus variation and
interactive learning methods are very effective in attracting and maintaining students' attention. These findings
are also reinforced by research by Mayasari et al., (2023) which states that the use of visual technology-based
learning media can increase student concentration and engagement in the learning process in the classroom.
The findings suggest that integrating web-based visual diagramming tools can enhance student engagement in
computational learning.

In terms of relevance, students are able to connect the concept of flowcharts with their daily activities.
This supports the view of Susanti dan Imbiri, (2020) that personally relevant learning will increase students'
connection with the material. Athilah et al., (2024) also emphasize that relevance helps students understand the
practical meaning of learning content. Additionally, research by Fauziah et al., (2024) shows that contextual
learning based on real-world problems significantly improves students' perception of the meaningfulness of
the material.

From the confidence aspect, students appear to be brave enough to try making flowcharts independently
and actively ask questions when they encounter difficulties. This attitude may indicate a sense of competence
that has developed during learning. This is in line with the ARCS concept (Keller, 1985) that self-confidence
arises when students experience gradual success in completing tasks. Wulan (2021) also states that active
involvement and experiences of success can strengthen students' self-confidence. Research by Hayati dan
Pratama, (2025) states that the use of interactive digital media provides space for independent exploration that
can increase students' self-efficacy.

In terms of satisfaction, most students showed expressions of satisfaction and enthusiasm after completing
the task. Positive feedback from teachers also reinforced this sense of achievement. This is in line with the
opinion of Yulianti et al., (2019) who stated that learning satisfaction can be obtained through positive
reinforcement and appreciation of student achievement(Wang et al., 2025). In line with this, research by
Hardani, (2026) states that giving appreciation and experiences of success in technology-based learning
increases student satisfaction and self-motivation. Thus, the results of this study indicate that draw.io-based
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visual learning is effective in increasing student learning motivation on the four ARCS indicators. This study
has practical implications that the integration of interactive visual media in informatics learning can increase
student engagement and motivation effectively. Theoretically, the results of this study reinforce the application
of the ARCS model in the context of digital technology-based learning and expand the study of learning
motivation in the affective aspect.

4. CONCLUSION

This study aims to analyze the effectiveness of draw.io-based visual learning in increasing student
learning motivation in algorithm and flowchart design material using the ARCS model framework developed
by John M. Keller (1985). Based on the results of this study, it can be concluded that the application of draw.io
media is effective in increasing the learning motivation of students in class X E4 in the four aspects of ARCS,
namely Attention, Relevance, Confidence, and Satisfaction. Students showed attention during learning, were
able to relate the material to real-life contexts, had confidence in designing flowcharts, and showed satisfaction
with the learning process and outcomes. This study confirms that the research objectives have been achieved,
while also filling the gap in previous studies that focused more on cognitive aspects. This study emphasizes
the affective aspect, namely learning motivation, with a structured approach through the ARCS model. Thus,
this study contributes theoretically to strengthening the application of the ARCS model in digital media-based
informatics learning and, practically, provides alternative learning strategies that are more interactive and
contextual.

However, this study has several limitations. First, the study was only conducted in one class with a limited
number of subjects, so the results obtained are still contextual and cannot be generalized widely. Second, the
approach used was descriptive qualitative and did not use measurable quantitative scales or instruments, so the
increase in student motivation could not be analyzed as numerical data. Given these limitations, future research
should use a mixed methods approach with quantitative instruments to measure motivation levels more
accurately, involve a broader sample, and compare the effectiveness of draw.io with other digital learning
media. Further research could also explore the long-term impact of using visual media on students'
computational learning outcomes.
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