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Abstract

This study examines the impact of the Extended Flipped Classroom with HTML5 Package integration in Moodle on instructional motivational design
among Informatics students at Universitas Wijaya Kusuma Surabaya. Grounded in the ARCS motivational framework (Attention, Relevance, Confidence,
and Satisfaction), this research aims to determine whether the intervention enhances students’ instructional motivation compared with conventional
Moodle-based learning. A quasi-experimental design with a pretest-posttest control group was employed, involving 70 third-semester Informatics
students divided into experimental and control groups. Data were collected using a validated ARCS-based motivational questionnaire and analyzed
using PERMANOVA for multivariate effects and Mann-Whitney U tests for overall and individual ARCS components. The findings reveal significant
differences between groups, indicating that the Extended Flipped Classroom with H5P integration significantly improves overall instructional
motivation as well as each ARCS component individually. The experimental group demonstrated higher motivation levels with more stable score
distributions compared with the control group. These results indicate that systematic integration of interactive HTML5 Package content across pre-
class, in-class, and after-class phases effectively strengthens students’ motivational engagement. The study concludes that the Extended Flipped
Classroom model provides a promising instructional strategy for enhancing motivational learning design in technology-enhanced higher education

environments.
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Introduction

The flipped classroom has recently gained attention
in higher education due to its ability to move direct
instruction outside the traditional classroom and to
support active learning processes during face-to-face
sessions (Baig & Yadegaridehkordi, 2023) (Faro et al,,
2024). Research in educational technology shows
that flipped learning can enhance student
engagement, participation, and academic outcomes
by encouraging learners to engage with content
before class and apply higher-order thinking during
class time (Lin et al,, 2023) (Dan & Mohamed, 2024).
However, many flipped classroom implementations
focus mainly on the logistics of content sequencing
and neglect the systematic design of motivational
elements that sustain learner engagement
throughout all phases of learning.

Instructional motivational design is fundamental to
ensuring that learning activities not only deliver
content but also stimulate and maintain student
motivation. The Attention, Relevance, Confidence,

and Satisfaction (ARCS) model developed by Keller
(Keller, 1987) provides a theoretical framework for
incorporating motivational strategies into
instructional design (Mei et al, 2025). The ARCS
model posits that attention can be captured through
varied stimuli, relevance can be established by
connecting learning with learners’ needs, confidence
can be built by structuring achievable challenges, and
satisfaction can be fostered through positive
reinforcement and feedback. Systematic reviews
reveal that the ARCS model has been widely applied
to instructional design across different educational
contexts, and its principles consistently improve
learner motivation, engagement, and performance in
both offline and online learning environments.
Empirical evidence from a 2025 study demonstrates
that incorporating the ARCS motivational model into
flipped classroom designs has a significant positive
impact on students’ deep learning, highlighting the
importance of motivational strategies in effective
instructional design. (Zhou & Zhang, 2025).

Advances in educational technology, such as the
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integration of HTML5 Package (H5P) within Moodle,
offer new opportunities to support interactive and
motivational learning experiences (Rahadiani et al.,
2024). H5P is an open-source framework that allows
educators to create interactive content such as
quizzes, interactive videos, games, and simulations
that can be embedded directly into Moodle courses.
Research on the use of H5P in blended learning
environments suggests that interactive content can
enhance student skills, knowledge retention, and
satisfaction with learning activities. These interactive
elements, when purposefully designed, have the
potential to support components of the ARCS model
by capturing students’ attention and increasing
satisfaction with the learning process (Rahmi et al,,
2024).

Despite these developments, a number of gaps
remain in the current literature. First, existing flipped
classroom research often concentrates on cognitive
outcomes or general engagement without explicitly
framing instructional activities within a motivational
design theory such as ARCS (Fang et al, 2024).
Second, although interactive technologies like H5P
are increasingly adopted, few studies examine how
such technology can be integrated systematically to
support motivational design across pre-class, in-
class, and post-class phases. Third, within the context
of Indonesian higher education, empirical evidence
on ARCS-based instructional motivational design for
informatics students remains scarce, particularly in
private university settings (Srimaryani et al., 2023).

To address these gaps, this study proposes an
Extended Flipped Classroom with HTML5 Package
Integration in Moodle that is explicitly designed using
the ARCS motivational framework. This study
positions HS5P not merely as an interactive
technological tool but as a core component of a
systematic motivational instructional design. The
design intentionally embeds ARCS principles into
structured learning activities before, during, and
after face-to-face sessions. By focusing on Informatics
students at Universitas Wijaya Kusuma Surabaya, this
study contributes contextually relevant evidence for
motivational design practices in technology-
enhanced learning in Indonesian higher education.

Therefore, this study aims to examine how an
extended flipped classroom supported by HS5P
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integration in Moodle influences instructional
motivational design within the ARCS framework
among Informatics students. The findings are
expected to enrich the literature on motivational
instructional  design in  blended learning
environments and provide practical guidance for
lecturers to design flipped learning experiences that
are both pedagogically and motivationally effective.

Problem statement

Although flipped classroom approaches supported by
Moodle have demonstrated potential to improve
student engagement and learning outcomes, many
implementations still emphasize content delivery
restructuring rather than systematic motivational
design (Sung & Huang, 2022). As a result,
instructional practices frequently overlook the
importance of explicitly embedding motivational
strategies that sustain students’ attention, perceived
relevance, academic confidence, and learning
satisfaction. At the same time, HTML5 Package (H5P)
technology offers interactive learning opportunities,
but its integration is often used merely as a
technological enhancement instead of being
connected to an instructional motivational
framework (Keedle et al., 2024) (Huff & Tseng, 2025)
(Ki, 2025). Consequently, there is limited empirical
evidence demonstrating how an Extended Flipped
Classroom with H5P Integration in Moodle (Wehling
etal, 2021) (Mutawa etal.,, 2023) (Jacob & Centofanti,
2024) (Abidaturrosyidah et al.,, 2024; Abbas et al,,
2025), explicitly grounded in the ARCS motivational
model, can strengthen instructional motivational
design among Informatics students in Indonesian
higher education (Zhou & Zhang, 2025).

Research Questions

1. To what extent does the Extended Flipped
Classroom with HTML5 Package Integration
in Moodle influence the Attention component
of students’ instructional motivation?

2. To what extent does the intervention
influence the Relevance component of
students’ instructional motivation?

3. To what extent does the intervention
influence the Confidence component of
students’ instructional motivation?

4. To what extent does the intervention
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influence the Satisfaction component of
students’ instructional motivation?

5. How does the Extended Flipped Classroom
with H5P integration collectively influence
overall instructional motivational design
within the ARCS framework among
Informatics students?

Research objectives

1. To analyze the effect of the Extended Flipped
Classroom with HTML5 Package Integration
in Moodle on students’ Attention in learning.

2. To examine the effect of the intervention on
the Relevance of learning experiences
perceived by students.

3. To investigate the effect of the intervention
on students’ Confidence in accomplishing
learning tasks.

4. To determine the effect of the intervention on
students’ Satisfaction with the learning
process.

5. To evaluate the overall contribution of the
Extended Flipped Classroom with H5P
integration to instructional motivational
design based on the ARCS model among
Informatics students at Universitas Wijaya
Kusuma Surabaya.

Hypotheses development

The hypotheses were developed based on the
conceptual framework of the study, as illustrated in
Figure 1.

on ARCS motivational

Multivariate effect

components

According to the ARCS motivational framework,
students’ instructional motivation consists of four

interrelated components: Attention, Relevance,
Confidence, and Satisfaction. When a learning
intervention meaningfully enhances students’

motivation, it should produce a simultaneous and
collective effect on these components rather than
influencing only isolated dimensions. Given that the
Extended Flipped Classroom with H5P integration
provides interactive learning materials, autonomy in
pre-class learning, and engaging feedback
mechanisms, it is expected to influence the overall
motivational profile of students in a multivariate
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manner.

H1m: There is a significant multivariate effect of the
Extended Flipped Classroom with H5P integration on
the combined ARCS motivational components
compared to the control group

HOm: There is no significant multivariate effect of the
Extended Flipped Classroom with H5P integration on
the combined ARCS motivational components
compared to the control group

Overall instructional motivation

In addition to examining the multivariate effect, it is
essential to determine whether the intervention
contributes to a general improvement in students’
instructional motivation. Integrating interactive H5P
learning materials within the Extended Flipped
Classroom environment is designed to create a more
engaging, meaningful, and satisfying learning
experience. Therefore, the intervention is expected to
enhance students’ overall instructional motivation
within the ARCS framework.

H1: There is a significant difference in students’
overall instructional motivation within the ARCS
framework between the experimental group and the
control group after the intervention.

HO: There is no significant difference in students’
overall instructional motivation within the ARCS
framework between the experimental group and the
control group after the intervention.

Effects on individual ARCS components

To gain a more comprehensive understanding of how
the intervention influences students’ motivation,
each ARCS component is examined individually. This
provides more detailed empirical evidence regarding
which motivational aspects benefit the most from the
intervention.

Attention

Interactive multimedia elements, quizzes, branching
scenarios, and engaging tasks within H5P are
expected to capture and sustain students’ attention.

H1la: Students in the experimental group will
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demonstrate  significantly = higher  Attention
motivation scores than students in the control group
after the intervention.

HOa: There is no significant difference in Attention
motivation scores between the experimental group
and the control group.

Relevance

Meaningful learning contexts, real-world problem
integration, and clearer learning goals are expected
to increase students’ perception of relevance.

H1lb: Students in the experimental group will
demonstrate  significantly = higher  Relevance
motivation scores than students in the control group
after the intervention.

HOb: There is no significant difference in Relevance
motivation scores between the experimental group
and the control group.

Confidence

Hlc: Students in the experimental group will
demonstrate  significantly  higher  Confidence
motivation scores than students in the control group
after the intervention.

HOc: There is no significant difference in Confidence
motivation scores between the experimental group
and the control group.

Satisfaction

H1d: Students in the experimental group will

demonstrate  significantly higher Satisfaction
motivation scores than students in the control group
after the intervention.

HOd: There is no significant difference in Satisfaction
motivation scores between the experimental group
and the control group.

Attention
Relevance Intructlonal
Extended Fipped Classroom with ‘-ﬂ* Motivational
HTMLS Package Integration in Moodle ? }
Confidence Design

Satisfaction

Figure 1. A conceptual framework of the factors that
influence instructional motivational design among
Informatics students

Research Method

This study employed a quasi-experimental research
design with a pretest-posttest control group
approach to examine the effect of the Extended
Flipped Classroom with HTML5 Package (H5P)
Integration in Moodle on students’ Instructional
Motivational Design based on the ARCS framework.
The selection of a quasi-experimental design was
based on institutional constraints that did not allow
random assignment of students to classes. Therefore,
intact classes were used as experimental and control
groups while maintaining equivalence through
pretest measurement (Lee & Son, 2024). The design
structure is outlined in Table 1.

Table 1. The design structure

Group Pretest | Treatment Posttest
. Extended Flipped Classroom with HTML5

I Package Integration in Moodle o

Control Group 01 Conventional Moodle-Based Learning 02

Population and sample

The population consisted of undergraduate
Informatics students enrolled in Automata or related
computing courses at Universitas Wijaya Kusuma
Surabaya. The sample was selected using purposive
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sampling, with two comparable classes assigned as:

1. Experimental group: Students receiving

Extended Flipped Classroom learning
supported by structured H5P interactive
activities.
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2. Control group: Students receiving
conventional Moodle-supported learning
without structured ARCS-based design.

Sample size follows recommendations for
educational quasi-experiments, ensuring each group
meets minimum statistical power requirements.
Research variables

Independent variable

Extended Flipped Classroom with HTML5 Package
Integration in Moodle

(treatment applied only to the experimental group)
Dependent variables (ARCS components)
Attention, Relevance, Confidence, Satisfaction
Outcome variable

Instructional Motivational Design (overall ARCS
construct)

Operational definition of variables

Attention: Students’perceived focus, curiosity, and
engagement generated through instructional
activities.

Relevance: Perceived usefulness, personal meaning,
and alignment of learning materials with academic
and professional needs.

Confidence: Students’ belief in their capability to
successfully perform learning tasks.

Satisfaction:  Students’ perceived pleasure,
fulfillment, and positive emotional response to
learning experiences.

Instructional Motivational Design: A composite
construct reflecting the integration and effectiveness
of the four ARCS elements in learning.

Treatment procedure

Experimental group: Implementation of Extended
Flipped Classroom with H5P Integration, consisting
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of:
Pre-Class phase

Interactive  videos, diagnostic quizzes, and

preparatory learning materials using H5P.
In-Class phase

Problem-based activities, collaborative tasks, and
guided discussion supported by LMS.

After-Class phase

Reflective activities, enrichment exercises, feedback-
based tasks, and formative assessments.

Each phase explicitly incorporated ARCS elements:

e Attention through visual interactivity and
engaging tasks

e Relevance through contextualized
meaningful learning materials

e Confidence through scaffolded activities and
feedback

e Satisfaction through reinforcement and
achievement acknowledgment

and

Control group

Learning conducted using standard Moodle activities
such as readings, standard quizzes, and basic
discussion forums without structured ARCS-based
design or H5P integration.

Research instrument

Instructional motivation was measured using an
ARCS-based Motivational Questionnaire, adapted
from Keller’s Instructional Materials Motivation
Survey (IMMS) and validated for higher education
contexts (Cook & Pankratz, 2024). The instrument
employed a 7-point Likert rating scale (1 = strongly
disagree to 7 = strongly agree) to measure students’
perceptions of the four ARCS components, namely
Attention, Relevance, Confidence, and Satisfaction.
The instrument consists of a pretest for both the
experimental and control groups, a posttest for the
experimental group, and a posttest for the control
group. Instrument validation included content
validation, construct validation, and reliability
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testing. The instrument underwent a pilot test
involving 64 fifth-semester Informatics students at
Universitas Wijaya Kusuma Surabaya. Reliability
analyses were subsequently performed using Jamovi
version 2.6.64.

Content validation

The IMMS instrument developed by Keller (Keller,
1987) based on the ARCS model has been widely
validated in subsequent research (Afjar et al., 2020).
In this study, content validation was conducted by
two experts, consisting of an instructional design
expert and an automata subject-matter expert, to
ensure the relevance and appropriateness of the
instrument within the context of Informatics
education.

Reliability testing

As shown in Table 2, the reliability analysis indicates
excellent internal consistency for all ARCS
components and the overall scale. The Cronbach’s
alpha values for Attention (0.906), Relevance (0.952),
Confidence (0.936), and Satisfaction (0.943) all
exceed the 0.90 threshold, indicating very high
reliability. The overall ARCS construct also
demonstrates outstanding reliability with a
coefficient of 0.981. Since all values are far above the
acceptable minimum of 0.70, the instrument can be
considered  highly reliable for measuring
instructional motivational design within the ARCS
framework, as shown in Table 2.

Table 2. Reliability testing of instrument

Cronbach's a
Attention 0.906
Relevance 0.952
Confidence 0.936
Satisfaction 0.943
ARCS 0.981

Data collection procedure

1. Administer pretest ARCS motivation
questionnaire to both groups.

2. Conduct treatment for several instructional
sessions.

3. Administer

questionnaire.

posttest motivation
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4. Collect additional observation data if

required to support interpretation.
Data analysis technique
Data were analyzed using:
1. Descriptive Statistics: Mean, standard

deviation, and distribution analysis for each
ARCS component.

2. Assumption Testing: Normality and
homogeneity.
3. Inferential Analysis: PERMANOVA for

multivariate ARCS analysis, Mann-Whitney U
for Overall Instructional Motivation analysis
and Effects on Individual ARCS Components
Independent analysis.

Hypothesis testing corresponded to:

1. Multivariate ARCS

2. Overall instructional motivational design
construct

3. Individual ARCS components (Attention,
Relevance, Confidence, Satisfaction)

Result

Analysis of class equivalence based on pretest
scores: A total of 51 students participated in the
pretest, consisting of 26 students in the experimental
group and 25 students in the control group. The
pretest data were analyzed using statistical software
(Jamovi Version 2.6.44) to evaluate the preliminary
equivalence between groups.

The Shapiro-Wilk test indicates that the motivation
data meet the assumption of normality. The obtained
W value is 0.961 with a p-value of 0.093, which is
greater than the significance level of 0.05. Since the p-

value is not statistically significant, the null
hypothesis of normality cannot be rejected.
Therefore, the data are considered normally

distributed, as shown in Table 3.

Table 3. Results of the normality test for Pretest

motivation
w p
Motivation 0961 | 0.093
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The Levene’s test results indicate that the assumption
of homogeneity of variances is satisfied. The obtained
F value is 0.177 with a p-value of 0.676, which is
greater than the significance level of 0.05. Since the p-
value is not statistically significant, the null
hypothesis of equal variances cannot be rejected.
Therefore, the variances between groups can be
considered homogeneous, as shown in Table 4.

Table 4. Results of the homogeneity of variances test for
the pretest using Levene’s test

F df df2 p
Motivation 0.177 1 49 0.676
The independent samples t-test indicates no

significant difference in motivation between the
control group and the experimental group. The
obtained t value is 0.0037 with 49 degrees of
freedom, and the p-value of 0.997 is far greater than
the 0.05 significance level. Therefore, the null
hypothesis cannot be rejected, and it can be
concluded that there is no statistically significant
difference in motivation between both groups, as
shown in Table 5.

Table 5. Results of the T-Test for the pretest data

Statistic | df p
0.0037 49 0.997

Motivation | Student's t

Hypothesis testing results

Hypothesis testing was conducted using data from 70
participants enrolled in the third-semester Automata
course, consisting of 37 participants in the control
group and 33 participants in the experimental group.

Hypotheses on the multivariate effects on ARCS
motivational components

The Shapiro-Wilk test results indicate that the data
for the four ARCS components do not meet the
assumption of normality (The data were analyzed
using the Jamovi statistical software version 2.6.64).
The p-values for Attention (p = 0.014), Relevance (p
= 0.005), Confidence (p = 0.003), and Satisfaction (p
= 0.003) are all below the significance level of 0.05.
Since these p-values are statistically significant, the
null hypothesis of normality is rejected. Therefore,
the distributions of the ARCS component scores
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deviate from normal, as shown in Table 6. Due to the
violation of the normality assumption, PERMANOVA
was employed to test the hypotheses on the
multivariate effects of the ARCS motivational
components.

Table 6. The Shapiro-Wilk Test results for the four ARCS

components
W P
Attention 0.956 0.014
Relevance 0.946 0.005
Confidence 0.944 0.003
Satisfaction 0.944 0.003

Permanova analysis was performed using the R

statistical programming environment (version
2025.05.1). PERMANOVA revealed significant
differences in the ARCS motivational profiles

between the experimental and control groups using
both Euclidean distance (F = 6.11, p = 0.016, R? =
0.082), as shown in Table 7, and Bray-Curtis distance
(F=5.83,p=0.015, R? = 0.079), as shown in Table 8.
An R?value of approximately 8% indicates a small-to-
moderate contribution of instructional treatment to
the variance in students’ motivation.

Table 7. Permanova using Euclidean distance

Source | Df | Sum o5 R? F p-value
Squares

Model 1 | 3898 0.08248 | 6.1125 | 0.016*

Residual | 68 | 433.6 091752 | — —

Total 69 | 472.58 1 — —

Table 8. Permanova using Bray-Curtis distance

Source | pf | Sum of | g, F P
Squares value
Model 1 |0.12056 | 0.07894 | 5.8283 | 0.015*
Residual | 68 | 1.4066 0.92106 | — —
Total 69 | 1.52716 | 1 — —

Hypothesis of overall instructional motivation

The experimental group has a higher ARCS
motivation score (M = 5.43, SD = 1.02) than the
control group (M = 4.69, SD = 1.40). The higher
median value in the experimental group also
supports this tendency, indicating stronger
instructional motivation among students receiving
the extended flipped classroom with H5P, as shown
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in Table 9.

Table 9. Descriptive statistics of students’ instructional
motivational design

Group N | Mean | Med | SD SE
ARCS | CONTROL 37 | 4.69 5 1.4 |0.23
EXPERIMENTAL | 33 | 543 5.65 | 1.02 | 0.178

the Shapiro-Wilk test indicates that the ARCS data do
not meet the normality assumption (W = 0.942, p =
0.003). Since the p-value is below 0.05, the null
hypothesis of normality is rejected, as shown in Table
10.

Table 10. Normality test of ARCS posttest scores

w p
0.942 0.003

ARCS

The Levene’s test indicates that the assumption of
equal variances is satisfied (F = 2.04, p = 0.158), since
the p-value is greater than 0.05. Therefore, the
variances between groups can be considered
homogeneous, as shown in Table 11.

Table 11. Homogeneity test of ARCS posttest scores

F df df2 p
2.04 1 68 0.158

ARCS

The Mann-Whitney U test indicates a statistically
significant difference in ARCS motivation scores
between the control and experimental groups (U =
429, p = 0.033). Since the p-value is below 0.05, the
null hypothesis is rejected, confirming that the
experimental group demonstrates higher motivation
than the control group, as shown in Table 12.

Table 12. Results of the Mann-Whitney U Test for the
ARCS posttest data

Statistic | p
429 0.033

ARCS

Mann-Whitney U

Hypotheses on the effects on individual ARCS
components: Based on the descriptive analysis, the
overall results of the four Individual ARCS
Components indicate that the experimental group
obtained higher scores in Attention, Relevance,
Confidence, and Satisfaction. The normality test
results also showed that the data for the four
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Individual ARCS Components were not normally
distributed; therefore, the hypothesis testing for
these components was conducted using the Mann-
Whitney U test.

The Mann-Whitney U test results indicate significant
differences in all ARCS components between the
control and experimental groups. The differences are
significant for Attention (U = 440, p = 0.044),
Relevance (U = 428, p = 0.032), Confidence (U = 420,
p = 0.025), and Satisfaction (U = 441, p = 0.046), with
all p-values below 0.05. These findings confirm that
the experimental group demonstrates significantly
higher motivational levels across all ARCS
dimensions, as shown in Table 13.

Table 13. Results of the Mann-Whitney U Test for
individual ARCS components

Statistic | p
Attention Mann-Whitney U 440 0.044
Relevance | Mann-Whitney U 428 0.032
Confidence | Mann-Whitney U 420 0.025
Satisfaction | Mann-Whitney U 441 0.046
Discussion

As shown in Figure 3, the PCoA visualization
demonstrates distinct multivariate motivational
profiles between the Extended Flipped Classroom
with H5P integration group and the control group.

Although some overlap exists, the separation of group
centroids and the more compact distribution of the
experimental group indicate a more structured and
consistent motivational pattern among students
experiencing the HTML5 Package-integrated flipped
learning  environment.  Supported by the
PERMANOVA results (p < .05), this visualization
confirms a significant multivariate effect on the
combined ARCS motivational components, aligning
with the study’s hypothesis and reinforcing the claim
that the Extended Flipped Classroom model
effectively enhances instructional motivational
design among Informatics students at Universitas
Wijaya Kusuma Surabaya.
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PERMANOVA Visualization (PCoA)
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Figure 2. The PCoA visualization of Multivariate effects
on ARCS motivational components

The experimental group demonstrates higher ARCS
motivation scores than the control group, with a
higher median score (5.7 vs. 5.0) and a more
concentrated distribution, whereas the control group
shows a wider spread with several lower outliers.
These patterns visually support the statistical
findings that the experimental group achieved
stronger instructional motivation, as shown in Figure
3.

Comparison of ARCS Scores
Between Experimental and Control Class

7

.® *
57

CONTROL EXPERIMENTAL

CLASS
Figure 3. Boxplot of ARCS statistical analysis

The Raincloud plots in Figure 4 show that the
Extended Flipped Classroom with HTML5 Package
integration has a significant positive effect on each
individual ARCS motivational component. Mann-
Whitney results indicate higher scores in the
experimental group for Attention (p = 0.044),
Relevance (p = 0.032), Confidence (p = 0.025), and
Satisfaction (p = 0.046), reflecting stronger and more

Perinatal Journal

consistent motivational responses. These findings
confirm the hypothesis and reinforce that the
Extended Flipped Classroom model effectively
enhances instructional motivational design among
Informatics students at Universitas Wijaya Kusuma
Surabaya.

Raincloud / Hybrid Plot of ARCS Motivation Components

Includes Mann—Whitney p-values & Cliff's Delta Effect Size (see console)

ATTENTION CONFIDENCE
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o N B O ®
o N A O ®

CONTROL EXPERIMENTAL CONTROL

Group

EXPERIMENTAL

Figure 4. Raincloud plots of individual ARCS components
under extended flipped classroom with HTML5
integration

Overall, the three visualizations (PCoA, boxplots, and
Raincloud plots) consistently demonstrate that the
Extended Flipped Classroom with HTML5 Package
(H5P) integration in Moodle produces a significant
positive impact on students’ learning motivation. The
PCoA plot shows a clear difference in multivariate
motivational profiles between the experimental and
control groups, while the boxplots and Raincloud
plots confirm that all four ARCS components
(Attention, Relevance, Confidence, and Satisfaction)
individually exhibit higher scores and more stable
distributions in the experimental group. These
findings strongly support that the Extended Flipped
Classroom model effectively enhances instructional
motivational design among Informatics students at
Universitas Wijaya Kusuma Surabaya.

In terms of Attention, the extended flipped classroom
supported by the HTML5 package successfully
captured and sustained students’ engagement. The
availability of pre-class materials with reflective
prompts encouraged students to actively process
content before entering the classroom, leading to
heightened focus during learning activities.

Regarding Relevance, the integration of interactive
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videos that contextualized automata concepts with
real-world applications enabled students to perceive
the material as meaningful and applicable to their
academic and future professional contexts. This
alignment between instructional content and
students’ academic goals strengthened perceived
value toward learning.

For Confidence, the structured learning flow across
pre-class, in-class, and after-class stages, combined
with step-by-step challenges and immediate
feedback, helped students develop self-assurance in
understanding and applying automata concepts. This
gradual competence-building process contributed to
students’ belief that they were capable of successfully
completing assigned tasks.

Finally, in terms of Satisfaction, the requirement for
students to demonstrate successful task completion
through project-based outcomes fostered a sense of
accomplishment. This positive learning experience
not only generated emotional satisfaction but also
motivated students to repeat and sustain similar
productive learning behaviors.

Conclusion

This study examined the impact of the Extended
Flipped Classroom with HTML5 Package (H5P)
integration in Moodle on instructional motivational
design among Informatics students, using the ARCS
framework as the analytical lens. The findings
consistently demonstrate that the intervention
significantly enhances students’ instructional
motivation. Multivariate analysis using PERMANOVA
confirmed significant differences in motivational
profiles between the experimental and control
groups, indicating that the intervention influenced

Abidaturrosyidah, A., Nurdiyanti, N., Jumadj, J., Aldila,
F. T, & Ulfa, S. M. (2024). Empowering
Students’ Creative At The Utilization of
Moodle-H5P with Flipped Classroom in
Global Warming Learning to Enhance
Students’ Creative Attitudes. Jurnal Penelitian
& Pengembangan Pendidikan Fisika, 10(2),
261-272. https://doi.org/10.21009/1.10205

Afjar, A. M., Musri, & Syukri, M. (2020). Attention,
relevance, confidence, satisfaction (ARCS)

Perinatal Journal

the combined ARCS components. Furthermore,
univariate analyses supported these results, showing
that students in the experimental class achieved
significantly higher levels of Attention, Relevance,
Confidence, and Satisfaction compared with students
in the control class.

Descriptive results strengthened this conclusion,
with the experimental group demonstrating higher
median scores and a more stable distribution of
motivation levels. Visual analyses through PCoA
plots, boxplots, and raincloud plots further illustrated
clearer motivational advantages among students
exposed to the Extended Flipped Classroom model.
These findings indicate that the structured
integration of H5P-based interactive content across
pre-class, in-class, and after-class learning phases
effectively supports motivational design elements,
fostering  sustained engagement, perceived
relevance, confidence building, and satisfaction with
learning experiences.

Overall, this study provides empirical evidence that
the Extended Flipped Classroom with HTML5
Package integration in Moodle is an effective
instructional strategy for strengthening motivational
design in Informatics education. Practically, the
findings suggest that educators should not only adopt
flipped classroom approaches but also incorporate
motivational design principles explicitly through
interactive and meaningful learning activities. Future
research may extend this work by examining long-
term motivational sustainability, exploring additional
cognitive and performance outcomes, and applying
the model across different disciplines and
institutional contexts.
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