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Abstract

Critical thinking is increasingly recognized as a vital skill for young learners in the
twenty-first century. This qualitative case study investigated how online educational
games fostered critical thinking in an eight-year-old English learner. Data were
collected through participatory observation, semi-structured interviews, and screen
recordings, and were analyzed thematically using Facione’s framework. The results
indicate that game-based tasks activated several dimensions of critical thinking,
particularly interpretation, analysis, inference, and evaluation, through interactive
and meaningful engagement. The study also highlights the important role of adult
scaffolding in supporting learners’ questioning, clarification, and reflective decision-
making during gameplay. These scaffolds enabled the learner to connect prior
schemas with new information and refine decisions. The study offers preliminary
insights into how critical thinking in young learners may be understood from both
cognitive and sociocultural perspectives within digital learning environments. In
practice, the findings suggest that online educational games can support the
development of critical thinking when accompanied by appropriate facilitation by
teachers or parents. However, the study is limited by its single-case design; therefore,
future research is recommended to investigate digital game-based learning and
critical thinking across broader groups of participants and educational contexts.

Keywords: critical thinking; digital game-based learning; English learning; online
games; young learners

INTRODUCTION

The social and economic demands of the twenty-first century have positioned critical
thinking as an essential skill for students. The rapid circulation of information further
underscores the urgency of mastering this competence (Dad & Akbar, 2023). In the
Indonesian context, this skill has become increasingly important because the recent
curriculum places critical reasoning as one of the eight dimensions of graduate profiles,
which, under Facione’s (2011) framework, belongs to the critical thinking process. Critical
thinking enables individuals to make evidence-based decisions, solve problems
effectively, think creatively, and enhance curiosity. It also broadens employment
opportunities, nurtures innovation, strengthens life skills, and promotes efficiency in time
management (Dad & Akbar, 2023; Raj etal,, 2022). Furthermore, it has long been regarded
as a core competence that education aims to cultivate, particularly in response to the
increasing complexity of social and informational environments.

Because of its importance, scholars have proposed various definitions to clarify the
nature of critical thinking. Ennis (1985) describes critical thinking as a form of reflective
and reasoned thinking oriented toward making decisions about beliefs or actions.
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Building on this perspective, a consensus of experts, coordinated by Facione (1990),
conceptualizes critical thinking as a deliberate and self-regulated process of judgment
that involves careful consideration of evidence, context, conceptual frameworks,
methods, and criteria. In line with this view, Facione (1990, 2011) further identifies a set
of core skills underlying critical thinking, namely interpretation, analysis, evaluation,
inference, explanation, and self-regulation. Together, these skills enable individuals to
understand information, examine relationships among ideas, assess the credibility of
arguments, draw and justify conclusions, and continuously refine their reasoning.

Recent studies have examined critical thinking in diverse contexts, including its
relevance in the era of artificial intelligence (Darwin et al., 2024) and its relationship with
instructional approaches such as flipped learning (Yulian, 2021), problem-based learning
(Cosgun & Atay, 2021), self-directed learning (Algouzi et al., 2023), and textbook-based
instruction (Hasnah et al., 2024). These studies suggest that critical thinking can be
fostered through learning environments that encourage learners to analyze information,
solve problems, and reflect on their reasoning. However, they also indicate that the
development of critical thinking is strongly shaped by the learning context, instructional
design, and the types of activities provided to learners.

The importance of cultivating critical thinking among children has also been reflected
in research on curriculum integration, ranging from textbook analyses (Al-Rahbi et al,,
2022) to the implementation of project-based learning, inquiry-based learning, and
collaborative learning (Hikmayana, 2025). Studio-based art activities such as drawing,
painting, and sculpting have likewise been reported to stimulate critical thinking.
Furthermore, studies on educational game development for young learners highlight the
potential of games to support this skill (Fitriyadi & Wuryandani, 2021).

This focus is essential because early childhood is widely recognized as a crucial period
for cognitive development, during which foundational thinking skills begin to emerge and
expand. From the prenatal stage through approximately eight years of age, children
experience rapid growth in cognitive functions, including those associated with critical
thinking (Leggett, 2022). This developmental trajectory suggests that critical thinking is
not exclusive to older learners but can begin to take shape in early childhood, when
children start interpreting information, asking questions, comparing possibilities, and
making simple decisions based on their experiences.

Research further indicates that the primary school years provide an important window
for nurturing critical thinking skills in structured educational settings (Prameswari et al.,
2018). Importantly, fostering critical thinking at an early age does not require
compromising playful or age-appropriate learning experiences. Instead, activities that
encourage questioning, reasoning, and reflection can support critical thinking while
preserving the essence of childhood learning (Florea & Hurjui, 2015). Therefore, learning
activities for young learners need to be designed not only to transmit knowledge but also
to provide opportunities for children to explore, make choices, justify their answers, and
reflect on their thinking in developmentally appropriate ways.

Regarding learning methods, game-based learning has become increasingly prevalent
among young English learners, particularly in digital formats (Saputra etal., 2021). Digital
games are often characterized as engaging and enjoyable, making them a promising
medium for young learners’ language learning (Dehghanzadeh et al., 2021). Evidence
suggests that digital game-based learning can positively influence students’ critical
thinking by requiring learners to interpret rules, analyze information, test possibilities,
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and make decisions within meaningful contexts (Mao et al., 2022). These characteristics
position digital games not only as instructional tools but also as cognitive spaces where
critical thinking can be actively practiced.

Nevertheless, there is still limited empirical evidence on how digital game-based
instruction supports the development of specific critical thinking skills, such as analysis,
evaluation, and inference, among young English language learners. Existing studies tend
to discuss the general benefits of educational games rather than examine how specific
critical-thinking processes emerge during children’s interactions with game-based tasks.
This leaves a need for more context-specific investigation into how young learners
interpret information, reason through problems, draw conclusions, and evaluate their
responses while engaging with online educational games. Accordingly, this study aims to
investigate how educational online games facilitate the development of children’s critical
thinking skills within meaningful learning contexts.

METHOD

This study employed a qualitative case study approach to explore the experience of an
eight-year-old EFL learner engaging with online games as learning tools. A case study was
selected because it enables an in-depth exploration of a real phenomenon in a specific
context, particularly how interaction with online games may foster the critical thinking
skills of a young learner. The participant was purposively selected based on the ability to
read independently and prior exposure to basic English learning. Ethical considerations
were carefully addressed by obtaining informed consent from the participant’s parent
and assent from the child. To ensure confidentiality, the participant’s identity was
anonymized using a pseudonym.

The data were collected through participatory observation via the Zoom platform over
four sessions, each lasting approximately ten to thirty minutes. During the sessions, the
first researcher documented the participant’s verbal interactions, non-verbal
expressions, and problem-solving strategies while interacting with games from
gamestolearnenglish.com and wordwall.net. The observations were complemented by
semi-structured interviews conducted after each session to explore the participant’s
perceptions, preferences, and challenges during gameplay.

Digital documentation, including screen recordings, interview transcripts, and field
notes, was used as supplementary data to support the analysis. The data were analyzed
using thematic analysis following Braun and Clarke (2012), including transcription, initial
coding, thematic classification, and interpretation. The themes were subsequently
mapped onto Facione’s critical thinking dimensions: interpretation, analysis, evaluation,
inference, explanation, and self-regulation. To enhance the trustworthiness of the study,
data triangulation was conducted through observation, interviews, and documentation.
In addition, an audit trail and peer debriefing were employed to strengthen the study’s
credibility and dependability. These procedures enabled the researchers to obtain a
comprehensive understanding of how critical thinking developed within an online game-
based English learning context.
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RESULTS AND DISCUSSION
Results

After a series of observations and interviews, several online games were found to
facilitate the development of critical thinking skills, particularly interpretation, analysis,
inference, and evaluation. Although Facione’s (1990) framework includes six core skills,
not all dimensions were observed in this study. Explanation and self-regulation were not
explicitly analyzed due to the participant’s limited verbalization and reflective
expressions during the sessions. In addition, evaluation did not appear consistently across
all game activities, as some tasks emphasized immediate responses and pattern
recognition rather than reflective verification. Table 1 summarizes the critical thinking
skills reflected in each game.

Table 1. Critical Thinking Skills Reflected in the Online Games Played by the Participant

Game/Activity  Interpretation Analysis (Reasoning) Inference Evaluation
. . . Drawing a .
Considering possible , Evaluating the
) ) conclusion about ]
Understanding answers and matching consistency of the
) the correct .
Crossword the meanings of  the number of letters answer by referring
. answer based on
clues. in the guessed words . to the relevant clue
) the provided
with the blank spaces. and letters.
clues.
Understandin
. . § Trying letter .
the instruction to o Drawing a
. combinations and i
Anagram arrange jumbled .. . conclusion about  Not observed.
, recognizing possible .
letters into a a valid word.
word patterns.
word.
Understanding , Evaluating the
. . e . Drawing a
, the instruction to  Identifying visual i accuracy of the
Silhouette ) . . conclusion about .
) match a picture signs and comparing . decision when
Matching L ) ] the most suitable o .
with its them with the picture. , similar options were
. picture. .
silhouette. available.
) e ) Drawing a
) Understanding Identifying partial i
Tile Puzzle : , conclusion about
) the rule for information from
(Hidden ) ) the number that Not observed.
revealing the opened tiles and , )
Numbers) hidden number recognizing patterns might be hidden
i u . izi .
& 8P behind the tiles.
Understanding Drawing a )
) , , , Evaluating the
the instruction to  Testing letters one by  conclusion about
, accuracy of guesses
Hangman guess words one and analyzing the complete
L to prevent repeated
from limited word patterns. word and the }
mistakes.
letters. accurate letters.
Understandin
) ; g Analyzing the words .
, the instruction to . Drawing a
Matching Story and comparing them :
match words ) conclusion about  Not observed.
Characters with characters from

with pictures of
characters.
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might suit the
target word.
Understandin Analyzing whether the
, , , & yZing . Evaluating whether
Choosing the instructionto opened words Deciding on the
L o . . the words were
Positive Words choose positive belonged to positive intended words.

. . positive or not.
words. or negative categories.

Across different games, namely crossword, anagram, silhouette matching, tile puzzle,
hangman, matching story characters, and choosing positive words, critical thinking did
not appear as a single skill but as a multi-process engagement. The learner began with
interpretation, proceeded through analysis or reasoning, arrived at inference, and often
evaluated her choices. This multiplicity highlights that game-based tasks naturally
scaffold several critical thinking skills simultaneously, making them useful tools for
fostering reasoning in EFL contexts.

Interpretation

Interpretation emerged as the initial process across all games. Before engaging in
problem solving, the participant first attempted to understand the instructions, clues,
rules, or visual representations provided in each task. This process was important
because it enabled her to identify what the game required and determine the type of
response expected. For example, in the crossword and hangman activities, the participant
interpreted verbal clues and letter constraints before proposing possible answers.
Meanwhile, in silhouette-matching and tile-puzzle tasks, visual information became the
primary basis for understanding the task and guiding her next actions. These findings
indicate that interpretation functioned as the entry point for the participant’s critical
thinking during gameplay.

Analysis

Analysis was reflected in the participant’s ability to identify patterns, compare
alternatives, and test possible answers before making a decision. In the crossword task,
the participant initially associated the clue “It is like a doll, but it’s not! It can be made
from leather” with fluffy objects and proposed responses such as pillow. After
reconsidering the clue and the letter spacing, she revised her response to puppet. This
revision shows that the participant did not merely guess the answer, but re-examined the
available information and adjusted her response based on the relationship between the
clue and the word pattern.

A similar analytical process appeared in the matching story-character activity, where
the participant connected the word giant to a familiar cartoon character after recalling
prior experiences. Analytical behavior was also observed in the anagram, hangman, and
puzzle tasks. In these activities, the participant compared pieces of information,
recognized possible patterns, and tested alternative responses before deciding on an
answer. These processes suggest that game-based tasks provided opportunities for the
participant to engage in reasoning by relating new information to prior knowledge and
available task cues.

Inference

Inference appeared when the participant made decisions based on interpreted clues
and analyzed information. In the crossword task, the participant eventually selected the
word puppet as the intended answer after considering the clue, the number of letters, and
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the available spaces. In the anagram activities, she generated valid words from jumbled
letters, while in silhouette matching, she selected images that appeared to fit the given
shapes. These decisions show that inference occurred when the participant used partial
information to draw a reasonable conclusion.

Different forms of inference were observed across the games. In crossword tasks,
inference often involves making assumptions from incomplete verbal clues, requiring the
participant to consider several possible answers before selecting the most appropriate
one. In contrast, inference in silhouette matching relied more on deduction from visual
evidence, as the participant compared the visible shape with possible image options. This
difference suggests that the type of game influenced how inference was constructed
during gameplay.

Evaluation

Evaluation appeared inconsistently across the games. In crossword and hangman
activities, the participant rechecked her answers against the clues, letter patterns, and
game rules to avoid mistakes. This evaluative process was reflected when she
reconsidered an initial answer, checked whether it matched the available information,
and revised it when necessary. In this sense, evaluation was not limited to judging
whether an answer was correct, but also involved monitoring the accuracy of her own
responses during gameplay. However, in several activities, such as anagrams and tile
puzzles, evaluation was not explicitly observed because the gameplay emphasized
immediate recognition and quick responses. These games provided fewer opportunities
for the participant to pause, verify, or justify her answers. Therefore, evaluation appeared
more clearly in games that required answer checking, rule confirmation, or comparison
between clues and responses, suggesting that not all game types offer the same
opportunities for evaluative thinking.

Discussion
Critical Thinking as a Sequential Process in Game-Based Learning

The findings suggest that critical thinking in online games did not emerge as a set of
isolated skills, but as a sequential and interconnected process. The learner appeared to
begin with interpretation, proceed through analysis, arrive at inference, and, in some
situations, evaluate her responses. This pattern was reflected across several game
activities, particularly when the learner needed to understand clues, compare possible
answers, and check whether her responses matched the task requirements. While Facione
(2011) conceptualizes critical thinking as comprising several cognitive skills, the present
study suggests that, within game-based learning, these skills may unfold dynamically
during task completion. In this sense, digital games may provide a learning space in which
young learners engage in staged reasoning through meaningful and interactive tasks.

Interpretation as the Entry Point of Critical Thinking

Interpretation appeared to function as a gateway to subsequent reasoning processes.
Before the learner could analyze information or draw inferences, she first needed to
understand the clues, instructions, rules, or visual representations presented in the
games. This supports Facione’s (2011) notion of interpretation as a process of meaning
construction and may explain why interpretation consistently emerged across all game
activities. This process may also reflect evocation, as described by Florea and Hurjui
(2015), in which prior knowledge is activated before problem solving occurs. The findings
are also consistent, to some extent, with Gee (2007), who argues that digital games
encourage players to construct meaning actively by connecting prior experiences with
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new information presented during gameplay. Thus, the consistent emergence of
interpretation across activities suggests that meaning-making served as the foundational
stage of reasoning in the learner’s game-based interactions.

Analysis and the Role of Scaffolding

Analytical thinking appeared to develop through the interaction between prior
knowledge and contextual support. The participant revised her initial assumptions after
receiving prompts and cues, suggesting that analysis involved not only identifying
possible answers but also reconsidering them in relation to the available information.
This process reflects Piaget’s (1923) concepts of assimilation and accommodation, as the
learner connected new clues with existing schemas and adjusted her understanding when
the initial response did not fit the task. At the same time, guided questioning and feedback
seemed to support her reasoning, resonating with Vygotsky’s (1978) concept of
scaffolding and socially mediated cognition. This finding also aligns with Hmelo-Silver et
al. (2007), who highlight that scaffolding in inquiry-based and problem-solving activities
can support learners in developing higher-order thinking skills. In this study, analytical
reasoning appeared to be more visible when external support was gradually provided
during challenging tasks.

Differences Between Assumption and Deductive Inference

An important finding concerns the distinction between assumption-based and
deductive inference, as observed in the crossword and silhouette matching activities.
Inference involving assumptions appeared to require greater support and seemed more
cognitively demanding than deduction based on clearer evidence. This may indicate that
reasoning under uncertainty is more challenging for young learners, particularly when
they need to select an answer from incomplete or implicit clues. This finding is in line with
Kuhn (1999), who argues that the development of critical thinking involves gradual
improvement in reasoning and in the ability to evaluate uncertain information. A similar
pattern was also reported by Ninkovi¢ et al. (2025), in which students demonstrated
stronger performance in deduction than in assumptions. This suggests that reasoning
based on explicit evidence may be more accessible to learners than reasoning that
involves implicit, ambiguous, or uncertain information.

Uneven Emergence of Evaluation and Self-Regulation

Evaluation did not consistently appear across activities, suggesting that not all online
games equally foster reflective thinking. However, moments of answer revision and
response checking may indicate an emerging form of metacognitive monitoring. This may
reflect an early stage of self-regulated thinking, in which learners begin to monitor and
adjust their responses during problem-solving activities (Zimmerman, 2002). In this
respect, game-based learning environments may partly support self-regulated learning
processes, such as monitoring, regulation, and goal-oriented problem solving (Zheng et
al., 2024).

On the other hand, games emphasizing speed and immediate recognition offered fewer
opportunities for verification, whereas clue-based games encouraged answer checking
and monitoring. This distinction suggests that the design of the game task may influence
whether learners merely respond quickly or engage in deeper checking and reflection.
This finding supports Kiili’'s (2007) argument that different game mechanics shape
different cognitive processes, including opportunities for reflection and evaluation.
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Pedagogical Implications for EFL Learning

These findings imply that online games can be intentionally selected to promote
different dimensions of critical thinking in young EFL learners. Teachers may particularly
benefit from games that require interpretation, reasoning, and answer verification,
especially when these games are accompanied by scaffolding to support more demanding
inferential processes. In addition, integrating guided questioning and reflective prompts
during gameplay may help learners externalize their reasoning processes and strengthen
critical thinking development in EFL contexts. The findings also suggest that game-based
learning may provide meaningful opportunities for young learners to engage in
interactive and cognitively stimulating language learning experiences. Therefore, online
games should not only be viewed as tools for increasing motivation or enjoyment, but also
as learning environments that can support reasoning when they are carefully selected and
pedagogically guided.

CONCLUSION

This study demonstrates the potential of digital game-based learning to support the
development of critical thinking in young EFL learners. By engaging in varied game tasks,
the participant demonstrated that interpretation, analysis, inference, and evaluation are
not isolated skills but interconnected processes that can be activated through playful
interaction. The findings also suggest that deduction emerged more readily than
assumption, highlighting the importance of adult support when learners engage in more
implicit reasoning. Despite its single-case design, this study offers preliminary insights
into how digital learning environments may support the development of early critical
thinking in young EFL contexts.

Practically, these findings suggest that teachers and parents can purposefully
integrate digital games into language learning by combining gameplay with guided
questioning and reflective prompts that encourage learners to justify their responses and
evaluate their decisions. Such strategies may help externalize higher-order thinking
processes, particularly evaluation and self-regulation, which are often less observable in
young learners. Future research is recommended to involve larger participant groups,
different age ranges, and longer observation periods to better understand the
development of critical thinking in digital learning environments. Further investigation
into how specific game genres or scaffolding techniques influence particular dimensions
of critical thinking would also provide valuable insights.
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