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Abstract. The development of digital teaching materials has become a strategic priority in basic education reform
in Indonesia, particularly as the Merdeka Belajar (Freedom to Learn) curriculum increasingly demands higher-
order thinking skills from students at all school levels. However, Civics Education (PKn) in elementary schools is
still characterized by rote memorization practices and teacher-centered instruction, resulting in underdevelopment
of critical thinking skills. This study investigated the effectiveness of web-based digital teaching materials
integrated with the Teams Games Tournament (TGT) cooperative learning model in improving fourth-grade
elementary school students' critical thinking skills in Civics. A quasi-experimental design with a pre-test and post-
test and a non-equivalent control group was used, involving 68 students from two parallel fourth-grade classes at
SDN Pleburan 03 Semarang. The experimental group (n = 34) received instruction through a web-based digital
teaching material platform incorporating TGT game mechanics, while the control group (n = 34) received
conventional textbook-based instruction. Critical thinking skills were measured using a validated essay-based
instrument aligned with the six dimensions of critical thinking: interpretation, analysis, evaluation, inference,
explanation, and self-regulation. Quantitative data were analyzed using independent sample t-tests and Mann-
Whitney U tests, with effect sizes calculated using Cohen's d. Qualitative data were collected through classroom
observations and teacher interviews to contextualize the quantitative findings. Results showed a statistically
significant increase in critical thinking ability scores among students in the experimental group (M =79.41, SD =
8.12) compared to the control group (M = 66.18, SD = 9.74), with a large effect size (Cohen's d = 1.47). Thematic
analysis of the qualitative data identified three main themes: Digital Engagement as a Catalyst for Curiosity,
Collaborative Competition as a Driver of Analytical Thinking, and Teacher Facilitation in Technology-Mediated
Environments. These findings confirm that careful integration of digital instructional materials and TGT
collaborative mechanisms is a pedagogically and contextually appropriate strategy for fostering critical thinking
in elementary-level Citizenship Education in Indonesia.
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INTRODUCTION depth understanding (S. Rahayu et al., 2023;

Wulandari & Suyanto, 2024). As a result, students

Civics Education (PKn) holds a highly
strategic position in the Indonesian education
system. As a subject explicitly designed to
develop the character of democratic, responsible,
and critical citizens, PKn should be a vibrant and
dynamic learning space where students go beyond
memorizing articles of laws or defining Pancasila
values, but instead practice thinking deeply about
social and national life. However, the reality on
the ground often falls short of this expectation.
Various studies at the elementary school level
consistently find that PKn learning is still
dominated by a one-way lecture approach, the use
of textbooks as the sole learning resource, and
assessments that prioritize memorization over in-

grow up with weak critical thinking skills, which
are precisely the skills most needed to face the
challenges of the 21st century.

Concerns about the low critical thinking skills
of Indonesian students are not merely academic
assumptions; they are reflected in a range of
alarming empirical data. The 2022 Programme for
International Student Assessment (PISA) results
placed Indonesia far below the OECD average in
reading and reasoning competencies, two skills
closely correlated with critical thinking (OECD,
2023). Specifically, at the elementary school level,
a diagnostic study conducted by the
Kemendikbudristek (2023) within the National
Assessment framework indicated that fourth-
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grade students' reasoning literacy skills still
require significant strengthening, particularly in
the areas of argument analysis and information
evaluation. In the context of Civics (PKn), this
issue is exacerbated because subject matter
covering themes such as the rights and obligations
of citizens, the values of Pancasila, and democratic
life is actually a rich context for training critical
reasoning, yet this potential has not been optimally
tapped.

Civics (PKn) is often viewed as a monotonous

field of study and heavy on theoretical
memorization, thus lacking in stimulating
students' interactive interest. The learning

situation in the field is exacerbated by the fact that
available learning resources are largely generic,
conventional, and not explicitly designed to target
critical thinking indicators or strengthen students'
contextual identities (Sofiasyari & Maghribi,
2025). However, the internalization of civic values
in Civics subjects can be significantly
strengthened through innovative digital platforms,
which have been proven to foster attitudes of
responsibility, honesty, and active collaboration
within the student learning ecosystem (Pratiwi et
al., 2026).

To address these issues, the integration of
interactive digital media with student-centered
cooperative learning models is necessary. The
selection of the Teams Games Tournament (TGT)
cooperative model at the elementary school level
is based on its consistent effectiveness in boosting
teacher skills and student learning outcomes in the
cognitive, affective, and psychomotor domains,
particularly in Civics (Maghribi et al., 2023).
Furthermore, the procedural advantages of
academic tournaments in TGT significantly
improve learning outcomes in Pancasila
Education in elementary schools compared to
conventional contextual models (Maghribi et al.,

2026).
Furthermore, the development of digital
technology has opened  unprecedented

opportunities to transform the way teachers design
and present teaching materials. The concept of
digitalizing teaching materials the process of
converting and developing learning materials into
interactive, multimodal digital formats accessible
through digital devices has evolved far beyond
simply converting textbooks to PDF format. Well-
designed web-based digital teaching materials can
integrate text, images, videos, simulations,
interactive quizzes, and automated feedback into a
single, cohesive platform, providing a far richer
and more responsive learning experience than
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conventional print media (Mailani et al., 2023;
Supriyadi et al., 2024). In a policy context, the
Independent Curriculum, which began its national
implementation in 2022, explicitly encourages the
development and utilization of digital teaching
materials as part of efforts to realize student-
centered learning oriented toward higher-order
thinking  competencies (Kemendikbudristek,
2022).

The Independent Curriculum, launched by the
government, demands a new paradigm that
prioritizes independence, creativity, and the
development of essential competencies. Basic
education in the current era of disruption and
curriculum change is faced with a convergence of
problems and new challenges that demand high
adaptability from educators to meet students'
future expectations (Wasino et al., 2026). The
acceleration of digital technology in elementary
schools is now a crucial instrument, not only
serving to transfer printed text to digital but also
integrating interactive learning environments
based on intelligent platforms to improve students'
basic competencies (K. P. Rahayu et al., 2025).
This transformation of teaching materials into a
digital  ecosystem  simultaneously  aligns
technology utilization with  environmental
responsibility through the use of interactive and
sustainable paperless learning (Fatmawati et al.,
2026).

However, simply digitizing teaching materials
is insufficient without appropriate pedagogical
strategies. One learning model consistently proven
to increase student engagement and achievement
is the Team Games Tournament (TGT), a variant
of cooperative learning that integrates teamwork,
structured academic competition, and group
rewards (Slavin, 1995). TGT is designed so that
each team member contributes meaningfully to the
group's success, creating positive interdependence
that encourages students to teach each other, help
each other understand the material, and think
harder because they know their understanding will
be tested in the tournament. Several recent studies
have shown that TGT not only improves
motivation and learning outcomes but also
specifically contributes to the development of
higher-order thinking skills, including analysis
and evaluation (Fitriani et al., 2023; Kurniawan &
Rahmat, 2024). The combination of engaging
digital elements and competitive game mechanics
that stimulate critical thinking makes web-based
TGT a particularly attractive candidate for
exploration in the context of civics education in
elementary schools. Although research on TGT
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and the digitalization of teaching materials has
each developed quite rapidly, their integration,
particularly in the context of Civics in Indonesian
elementary schools, remains very limited. Most
existing TGT studies focus on science or
mathematics at the secondary level, while studies
on the digitalization of Civics teaching materials
for elementary school students are also scarce and
rarely use research designs that are
methodologically robust enough to generate
reliable causal conclusions (Ardiansyah &
Muslimin, 2023). This research gap serves as the
starting point for this study, an attempt to generate
contextual and methodologically sound empirical
evidence on the effectiveness of integrating web-
based digital teaching materials with the TGT
model in improving fourth-grade students' critical
thinking skills in Civics.

Based on the background presented, this study
formulates two research questions as follows:
First, does the use of web-based digital teaching
materials through the TGT learning model
significantly improve fourth-grade students'
critical thinking skills in Civics compared to
conventional learning? Second, how are students'
learning processes and experiences during
learning with web-based digital teaching materials
through the TGT model, and what factors
contribute to improving their critical thinking
skills? By answering these two questions through
a mixed design that integrates quantitative and
qualitative data, this study is expected to make a
meaningful contribution to the development of
Civics learning practices that are more innovative,
effective, and relevant to the needs of 21st-century
students in Indonesia.

METHODS

Research Design

This study employed a mixed-methods
research design with a concurrent embedded
model, where the quantitative method, a quasi-
experimental design with a non-equivalent control
group design, served as the primary method, and
the qualitative method, classroom observation and
teacher interviews, served as secondary methods
to explain and enrich the quantitative findings
(Creswell & Plano Clark, 2018). The choice of a
quasi-experimental design was based on ethical
and practical considerations: it is not possible to
conduct individual randomization in a real school
setting without disrupting the integrity of the
existing class. The use of intact classes as the unit
of assignment is a standard approach in

educational research in school contexts, and
equivalence between groups was controlled
through the use of pre-tests and appropriate
statistical analysis.

Participants and Research Setting

The study participants were 68 fourth-grade
students from SDN Pleburan 03 Semarang,
consisting of two parallel classes: class IV-A (n =
34) as the experimental group and class [V-B (n =
34) as the control group. School selection was
conducted purposively by considering the
availability of technological infrastructure
(computer laboratories and adequate internet
connection) as well as the willingness of the
principal and teachers to participate in the study.
The average age of the participants was 9.8 years
(SD = 0.41). The gender composition was
relatively balanced in both groups (experimental
group: 53% female; control group: 56% female).
Both classes were taught by the same class
teacher, an experienced teacher with 14 years of
teaching experience to control for teacher
variables. Before the intervention began, there was
no statistically significant difference between the
two groups in the pre-test scores of critical
thinking skills (Mann-Whitney U = 553.5, p =
.87), confirming the initial equivalence of the two
groups.

Development and Implementation of Web-
Based Digital Teaching Materials-TGT

The web-based digital teaching materials used
in this study were developed by the research team
using the Google Sites platform integrated with
Wordwall for the tournament game element,
Quizizz for automated formative quizzes, and
YouTube Edu for narrative video content. The
material covered was the Chapter "Citizens'
Rights and Obligations in Daily Life" from the
fourth-grade Civics curriculum, which was
implemented during 8 learning sessions (70
minutes each) over four weeks. The experimental
group followed learning in five TGT phases
adapted for the digital context: (1) Digital Material
Presentation, where the teacher introduced
concepts through animated videos and interactive
infographics on the web platform; (2) Teamwork,
where students discussed in heterogeneous groups
to complete digital worksheets based on real-life
cases; (3) Digital Tournament, where students
competed to answer analytical and evaluative
questions through the Wordwall platform in
virtual tables with adjusted difficulty levels; (4)
Team Awards, where team points were
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accumulated and displayed on a digital
scoreboard; and (5) Reflection and Feedback,
where students fill out a short digital reflection
journal about what they learned. The control group
received conventional learning with a standard
Civics textbook, teacher lectures, and written
practice questions on the same topics.

Research Instruments

The primary instrument for measuring critical
thinking skills is an essay test consisting of six
items, each designed to measure one dimension of
critical thinking according to Facione's (1990)
framework: interpretation, analysis, evaluation,
inference, explanation, and self-regulation. Each
item is based on a real-life scenario relevant to the
material on citizens' rights and obligations, so
students are not only asked to memorize
information but are asked to reason, evaluate, and
take a reasoned position. This instrument was
validated through a review by three civics
education experts and one measurement expert
(Expert Content Validity Index = 0.93), tested for
readability by 10 fourth-grade students from
different schools, and tested for reliability through
an inter-rater reliability procedure using two
independent raters (Cohen's Kappa = 0.87,
indicating excellent agreement). The scoring
rubric uses a 0-4 scale for each dimension,
resulting in a total score ranging from 0—100 after
proportional conversion.

Data analysis

Quantitative data were analyzed in several
stages. First, a Shapiro-Wilk normality test was
performed on the distribution of pre-test and post-
test scores in both groups. The results showed that
the distribution of post-test scores in the control
group deviated significantly from normality (W =
0.91, p = .03), so the main comparative analysis
was conducted using the Mann-Whitney U test,
which does not rely on the assumption of
normality, supplemented by the effect size r (r =
zNN). For descriptive purposes and practical
interpretation, Cohen's d was also calculated using
the pooled standard deviation formula. Gain
scores (the difference between post-test and pre-
test) were analyzed to estimate the magnitude of
improvement in each group, and normalized gain
(N-gain) was calculated using Hake (1998)
formula to control for differences in baseline

scores. All quantitative analyses were conducted
using SPSS version 28 and Microsoft Excel for
cross-checking. For the qualitative strand,
observational data recorded in structured
observation sheets and field notes, as well as
transcripts of interviews with classroom teachers,
were analyzed using thematic analysis (Braun &
Clarke, 2006). Three coding cycles were
conducted: descriptive coding, interpretive
coding, and theme consolidation. The integration
of quantitative and qualitative data was conducted
through explanatory narratives, where qualitative
findings were used to elaborate on the mechanisms
underlying the quantitative patterns discovered.

RESULTS AND DISCUSSION

Equivalence and Learning Achievement
Outcomes

Before the intervention, the mean critical
thinking ability scores of the experimental group
(M = 38.24, SD = 7.81) and the control group (M
= 3791, SD = 8.14) did not show a statistically
significant difference (Mann-Whitney U = 553.5,
p = .87), confirming that both groups were starting
from a similar starting point. This is a crucial
prerequisite for interpreting post-intervention
differences as a result of the treatment, rather than
reflecting differences in initial ability between the
groups.

After eight learning sessions, post-test results
revealed a striking difference between the two
groups. The experimental group scored an average
0f79.41 (SD = 8.12), while the control group only
scored 66.18 (SD =9.74). A Mann-Whitney U test
confirmed that this difference was statistically
significant (U = 214.0, z = -4.73, p < .001, r =
0.57). Cohen's d effect size calculated using the
pooled standard deviation formula yields a value
of d = 1.47, which according to Cohen's (1988)
classification is included in the very large category
(d > 1.20). To understand the practical meaning of
this number: a student who is at the median of the
control group on the post-test is expected to reach
the 93rd percentile of the control group
distribution if he or she follows learning with web-
based digital learning materials through TGT, a
very substantial difference in the context of
elementary education. Table 1 presents a complete
comparison of descriptive statistics between the
two groups.
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Table 1. Descriptive statistics and effect sizes of critical thinking skills per group

Group n  Pre-testM  Post-test M N-Gain Cohen's d
(SD) (SD)
Experimental (Web-TGT) 34 38.24(7.81) 79.41 (8.12) 0.67 1.47
Control (Conventional) 34 3791 (8.14) 66.18(9.74) 0.46 —

Note. Web-TGT = Web-Based Digital Teaching Materials through Teams Games Tournament; M =
Mean; SD = Standard Deviation; N-Gain according to Hake's criteria (1998): high > 0.70, medium 0.30—

0.70, low < 0.30; **p < .01, ***p < .001.
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Figure 1. Comparison of pre-test and post-test critical thinking scores between the experimental (Web-
TGT) and control (conventional) groups. Error bars represent +1 SD.

Analysis per Dimension of Critical Thinking
Ability

The N-gain analysis provides an important
additional dimension. The experimental group's
N-gain (M-Gain = 0.67, SD = 0.09) falls into the
medium-high category according to Hake's (1998)
criteria, while the control group's N-gain (M-Gain
=0.46, SD =0.11) falls into the medium category.
This categorical difference is pedagogically
significant: although both groups improved, the
experimental group made much more efficient use
of the available learning space. Analysis by

critical thinking dimension reveals an interesting
pattern: the largest improvements in the
experimental group relative to the control group
occurred in the evaluation (d = 1.61) and inference
(d = 1.53) dimensions, while the interpretation
dimension showed a relatively smaller, though
still significant, difference (d = 0.98). This
suggests that digital-based TGT mechanisms are
particularly effective in promoting higher-order
forms of thinking involving judgment and
reasoning, not just basic understanding.

Table 2. Comparison of post-test scores per critical thinking dimension (scale 0—16 per dimension)

Critical Thinking Experimental Control M Mann-Whitney Cohen's d
Dimensions M (SD) (SD) U
Interpretation 13.24 (1.41) 11.85 (1.73) 307.0%** 0.98
Analysis 13.68 (1.38) 11.21 (1.91) 248.5%** 1.23
Evaluation 13.91 (1.29) 10.97 (1.82) 201.0%** 1.61
Inference 13.74 (1.35) 11.09 (1.74) 219.5%** 1.53
Explanation 12.97 (1.51) 10.88 (1.88) 291.0%** 1.18
Self-Regulation 11.88 (1.74) 10.18 (1.92) 344.0%* 0.87

Note. Scores per dimension use a 0—4 point x 4 item rubric = 0—16 per dimension; **p < .01, ***p <
.001.
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Figure 2. Post-test scores across the six critical thinking dimensions for the experimental and control
groups. Error bars represent +1 SD; ** p < .01, *** p <.001 (Mann-Whitney U).

Qualitative Findings: Three Themes from
Observations and Interviews
Qualitative findings from eight classroom

observations and interviews with classroom
teachers yielded three main themes that
complement each other and enrich our

understanding of the mechanisms behind the
observed quantitative differences.

The first theme, "Digital Engagement as a
Catalyst for Curiosity," captures a pattern
repeatedly observed throughout the learning
sessions: students in the experimental group
consistently demonstrated significantly higher
levels of active engagement from the first minutes
of the lesson compared to conventional sessions
typically observed in Grade IV-B. The classroom
teacher described this change vividly: "Usually,
the children often look bored or engrossed in their
own activities when I explain from a textbook, but
with this web platform, they immediately become
enthusiastic. Especially when there's an animated
video about the rights and obligations of citizens,
they ask, 'Mom, is this real? Is this really
happening?' That's what makes them start
thinking." Field observations confirm this: the
frequency of spontaneous student questions
requiring elaboration or clarification an indicator
of active cognitive engagement was on average
three times higher in the experimental group
sessions than the historical average reported by
teachers for conventional Civics sessions. These

findings align with the Cognitive Theory of
Multimedia Learning (Mayer, 2009), which
predicts  that  well-designed  multimodal
presentations will encourage deeper, active
processing than single-text presentations.

The improvement in students' critical thinking
skills after using this web-based learning material
is inseparable from the integration of adaptive
digital game elements. Stimulating problem-
solving skills, flexibility of thinking, and
originality of ideas at the elementary school level
is a crucial foundation for developing students'
innovative thinking skills (Maghribi et al., 2025).
The presence of this web platform acts as a
catalyst for innovation, increasing instructional
efficiency and learning creativity in social studies
subjects, which aligns with the positive
perceptions of teachers and students who view
digital technology as an engaging and accessible
medium (Maghribi et al., 2026).

The second theme, "Collaborative Competition
as a Driver of Analytical Thinking," reflects how
the TGT digital tournament mechanism creates a
unique dynamic that is difficult to replicate in
conventional learning settings. When students
compete in a digital tournament table using the
Wordwall platform, they not only compete to
answer faster, but also, because the tournament
questions are deliberately designed at an analytical
and evaluative level, they are forced to think
harder and deeper than they normally would.
Observations revealed particularly interesting
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moments: students who answered incorrectly
often spontaneously discussed with their
teammates why their answer was incorrect,
verified it with materials on the web platform, and
argued for the most logical choice a process that
naturally trained the inference and evaluation
dimensions of Facione's framework. A teacher
observed: "I didn't expect them to argue about
rights and obligations in real-life case problems.
Usually, such topics are dry and boring for
elementary school students, but when there is a
tournament context, they suddenly become very
serious about discussing them." This phenomenon
is consistent with the findings of Fitriani et al.
(2023) who showed that the competitive structure
in TGT creates a '"cognitive urgency" that
encourages deeper reasoning.

The third theme, Teacher Facilitation in
Technology-Mediated Environments, underscores
the critical role of teachers in ensuring that
technology serves as a pedagogical tool rather than
simply digital entertainment. A teacher revealed
that during the initial implementation phase
(sessions 1 and 2), she felt the need to significantly
adjust her role: from an instructor dominating the
room with lectures to a facilitator who circulates
around monitoring team discussions, asking
stimulating questions to groups that seem stuck,
and ensuring that the discussions are truly
promoting critical reasoning rather than simply
sharing answers. "The challenge is making sure
kids aren't just clicking around mindlessly," the
teacher said. "I have to actively step into the
teamwork sessions and ask, "Why did you choose
that answer? What's the reasoning?' That makes
the difference." Observations indicate that the
quality of teacher facilitation is a key variable: in
sessions where the teacher more actively
intervenes with higher-order questions during the
teamwork phase, the quality of student discussion,
measured by the frequency of analytical and
evaluative statements, was consistently higher
than in sessions with minimal facilitation. This
finding is in line with (Kurniawan & Rahmat,
2024) who identified teacher facilitation as an
important mediator between TGT structure and
students' critical thinking outcomes.

Integrated Interpretation: Connecting
Numbers and Narratives

The integration of quantitative and qualitative
findings yields a coherent and mutually
reinforcing narrative. The very large effect size (d
= 1.47) observed in the quantitative data is not the
result of a single mechanism, but rather the

synergy of three concurrent processes: (1) deeper
initial engagement due to the multimodal appeal
of digital learning materials; (2) more intense
cognitive processing due to the demands of high-
level, problem-based tournament competition; and
(3) reinforcement through reflection facilitated by
the teacher's active role as a thought-provoking
facilitator. These three processes operate within a
learning ecosystem fundamentally different from
conventional Civics classes: one that actively
creates the need and opportunity for critical
thinking, rather than simply presenting it as an
abstract objective in lesson plans.

Research Limitations

It is also important to frankly address several
limitations of this study. First, the study was
conducted in a single elementary school in
Semarang with relatively adequate technological
infrastructure, so the generalizability of the
findings to schools with limited access to
technology should be treated with -caution.
Second, the four-week intervention duration,
while sufficient to observe short-term effects, is
insufficient to conclude whether improvements in
critical thinking skills are durable. Third, although
the assessment instrument has been thoroughly
validated, a truly comprehensive measurement of
critical thinking skills ideally involves direct
observation of students' thinking processes, not
just written products. Future research should adopt
a longitudinal design, expand the scope to more
diverse school contexts, and develop more
authentic critical thinking assessment instruments
based on portfolios or think-aloud protocols.

CONCLUSION

This research is based on a simple yet powerful
belief: that every elementary school child,
including fourth-grade students studying Civics in
Indonesian public schools, has the capacity for
critical thinking, provided they are provided with
the right learning environment, appropriate tools,
and meaningful facilitation. The findings of this
study provide strong empirical support for this
belief. The integration of web-based digital
teaching materials with the Teams Games
Tournament learning model resulted in a highly
significant increase in critical thinking skills, both
statistically and practically, in fourth-grade
students in Civics, with an effect size of d = 1.47,
which is considered very large. This increase did
not occur magically, but rather through three
clearly identifiable mechanisms: deeper cognitive
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engagement through multimodal digital content,
collaborative competition that creates the need for
higher-order reasoning, and active and reflective
teacher facilitation. For elementary school Civics
teachers, the practical implications of this research
are very concrete: digital technology is not a threat
to meaningful learning, but rather a powerful
catalyst when integrated with appropriate
pedagogical models such as TGT. For school
principals and policymakers, these findings
reinforce the urgency of investing in school
technology infrastructure and teacher training in
digital learning designs centered on higher-order
thinking. For researchers, many questions remain:
How will these effects persist over the long term?
How will the outcomes be in schools with limited
technology? How can this model be adapted for
different subjects and levels? These questions
need to be on the agenda for further research, so
that the evidence we build together becomes more
robust and more relevant to the evolving realities
of Indonesian education.
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