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Abstract

The pedagogical value of gamified student-response systems for developing higher-order thinking skills (HOTS) remains
underexplored, particularly in English as a foreign language (EFL) vocational education. This study examined whether
Kahoot!-based instruction improved students’ HOTS-oriented learning outcomes and interest in learning English during
descriptive-text instruction. A quasi-experimental pretest-posttest control-group design involved 72 tenth-grade students
from an Indonesian vocational high school. Two intact classes formed an experimental group (n = 36), which received
Kahoot!-based instruction, and a control group (n = 36), which received conventional teaching. Data were collected using a
15-item essay test targeting analysis, evaluation, and creation (C4-C6) and a 20-item questionnaire measuring attention,
enjoyment, and engagement. Independent-samples t-tests assessed group differences, and Cohen’s d estimated effect
magnitude. The groups did not differ significantly at pretest in HOTS-oriented outcomes (p =.179) or learning interest (p =
.097). At posttest, the experimental group outperformed the control group in cognitive outcomes (M = 84.08 vs. 78.03), t(70)
=5.276,p <.001, d = 1.244, and reported greater learning interest (M = 85.44 vs. 79.72), t(70) = 5.217, p <.001, d = 1.230.
These findings indicate that Kahoot!-based instruction was associated with statistically significant and educationally
meaningful improvements in both outcomes. The study extends research on gamified EFL learning by demonstrating
Kahoot!’s potential to support learning interest and performance on cognitively demanding descriptive-text tasks in
vocational classrooms. Nevertheless, the single-school, non-randomized design warrants cautious generalization.

Keywords: descriptive text; EFL vocational education; gamified learning; higher-order thinking skills; Kahoot!; learning
interest

1. Introduction

English proficiency is important in vocational education because it supports access to field-specific knowledge,
communication in multilingual workplaces, and graduates’ recruitment and career prospects (Avcl & Engin-
Demir, 2021; Cal et al,, 2022; Chan, 2019; Kamil & Muhammad, 2021). Descriptive-text instruction can
contribute to this preparation when students describe people, tools, products, facilities, services, and work
environments for purposes connected to their occupational specializations; vocational English is generally
perceived as more relevant when its texts and tasks reflect learners’ study programs and anticipated workplaces
(Hajar & Triastuti, 2021; Natsir et al., 2022; Skarpaas, 2024; Skarpaas & Hellekjeer, 2021). However, genre
pedagogy in Indonesian and other secondary EFL contexts is often implemented only partially, with instruction
emphasizing model texts, generic structures, and lexicogrammatical features while giving less systematic
attention to the complete teaching-learning cycle and the genre’s social purpose (Kartika-Ningsih & Gunawan,
2019; Liu & Chen, 2022; Nadjib & Triastuti, 2023; Suharyadi & Basthomi, 2020). Although such instruction can
establish foundational genre knowledge, purposeful writing also requires learners to generate and select relevant
content, organize ideas coherently, evaluate linguistic and rhetorical alternatives, and adapt a text to its audience
and purpose (Driscoll et al, 2020; Lee & Mak, 2018; Negretti & McGrath, 2018; Tardy et al., 2020).
Consequently, recognizing the stages and grammatical features of a model description does not necessarily enable
students to elaborate content, maintain coherence, or make effective lexical and grammatical choices in an original
text (Nuralisaputri & Megawati, 2023; Purnamasari et al.,, 2021; Ratnaningsih & Azizah, 2019). This limitation
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is particularly consequential in vocational education, where communication is occupation- and genre-specific and
requires context-sensitive decisions about what information to include, how to express it, and how to address
particular audiences (Al Hilali & McKinley, 2021; Chan, 2021; Hoang et al., 2024; Sureeyatanapas et al., 2024).
Descriptive-text instruction should therefore move beyond the reproduction of decontextualized patterns and
prepare learners to construct clear, accurate, and professionally meaningful descriptions.

Developing this capacity requires instruction that engages higher-order thinking rather than restricting
learning to the recognition and reproduction of textual features. Explicit reasoning instruction, inquiry-oriented
activities, and opportunities to examine alternatives can strengthen critical and higher-order thinking (Abrami et
al.,, 2015; Loyens et al., 2023; Simonovic et al,, 2023). In this study, higher-order thinking refers to analysis,
evaluation, and creation at the C4-C6 levels of the revised Bloom’s taxonomy (Adams, 2015; Larsen et al., 2022;
Stanny, 2016). In descriptive-text learning, these abilities can be elicited when students analyze how vocabulary,
grammar, and supporting details construct an intended representation; compare alternative descriptions;
evaluate the relevance, accuracy, and coherence of information; and create an original text for a defined audience
and communicative purpose (Ebadi & Rahimi, 2018; Wu et al., 2024; Yin et al, 2023). The genre itself is
therefore not inherently lower-order: its cognitive demand depends on task design, including the reasoning
required, the support provided, and the number of information elements learners must integrate (Frear &
Bitchener, 2015; Révész et al., 2017; Xu et al.,, 2022). These abilities are relevant to vocational students because
workplace English and professional writing require learners to interpret technical content and adjust
communicative choices to occupational situations, genres, and audiences (Kim, 2021; Moore & Morton, 2017;
Ramamuruthy etal.,, 2021). Nevertheless, teacher-led explanation, recall-oriented questioning, textbook-answer
routines, and model reproduction can limit opportunities to justify decisions, consider competing interpretations,
and construct texts independently; studies of EFL classrooms and materials continue to document the
underrepresentation of analysis, evaluation, and creation and the practical difficulty of implementing higher-
order tasks (Assaly & Jabarin, 2024; Erdiana & Panjaitan, 2023; Tyas et al., 2020).

Yet opportunities for higher-order thinking constitute only one part of the instructional challenge; students
must also be willing to sustain the attention, effort, and participation that cognitively demanding tasks require.
Learning interest is therefore a complementary—but analytically distinct—outcome. As an affective-motivational
orientation toward particular content or activities, interest is associated with focused attention, positive affect,
persistence, active participation, and learning performance (Harackiewicz etal.,, 2016; Nuutila etal., 2021; Philp
& Duchesne, 2016; Rieger et al, 2022). By contrast, repetitive and predictable instruction with limited
opportunities for contribution can generate boredom or disengagement and reduce meaningful involvement in
EFL tasks (Derakhshan et al.,, 2021; Henry & Thorsen, 2020; Kruk et al,, 2021; Pawlak et al., 2020). This
distinction matters because analyzing details, evaluating alternatives, and constructing original descriptions
require sustained cognitive investment; interest does not constitute these abilities, but it can encourage the
information seeking, deeper processing, and persistence needed to exercise them (Bernacki & Walkington, 2018;
Mclntyre et al., 2021; Murayama et al., 2019; Oga-Baldwin et al., 2017). Higher-order thinking and learning
interest should therefore not be conflated: the former concerns demonstrated cognitive performance, whereas
the latter concerns learners’ focused attention and positive orientation toward the learning activity (Braun et al.,
2020; Huber & Kuncel, 2016; Knogler etal,, 2015; Tiruneh et al., 2018). Consistent with research on situational
interest and engagement, the present study operationalizes learning interest through attention, enjoyment, and
active engagement and examines it alongside, rather than as a proxy for, higher-order-thinking performance (Oga-
Baldwin, 2019; Oga-Baldwin & Nakata, 2017; Renninger et al., 2019; Renninger & Hidi, 2020).

Against this background, Kahoot! offers a means of addressing these cognitive and affective instructional needs
together, although its contribution depends on how teachers design and integrate it. As a gamified student-
response system, Kahoot! enables teachers to present questions to the whole class, collect simultaneous
responses, display answer distributions, and provide immediate feedback. Its scoring, time limits, audiovisual
displays, leaderboards, competition, and rapid participation cycle have been associated with greater attention,
enjoyment, motivation, and classroom participation (Cameron & Bizo, 2019; Ismail et al., 2019; Licorish et al,,
2018; Turan & Meral, 2018). These features can support higher-order descriptive-text learning when the
questions require students to analyze competing descriptions, discriminate between relevant and irrelevant
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details, evaluate lexical and grammatical choices, and solve context-specific communicative problems. Research
on online and multiple-choice assessment indicates that scenario-based, application-oriented, and deliberately
constructed items can elicit higher-order processing; the response format alone does not determine cognitive
demand (Haataja et al.,, 2023; Lenchuk & Ahmed, 2021; Maryani et al., 2021; Scully, 2017). Discussion and
explanatory feedback following each response can extend the activity beyond answer selection by requiring
students to justify choices, compare interpretations, and revise their reasoning (Knight & Brame, 2018; Molin et
al., 2021; Tullis & Goldstone, 2020; Vickrey et al., 2015). Kahoot!, however, does not inherently foster higher-
order thinking. It is often used for review or retrieval, while insufficient response time, time-based scoring, and
an emphasis on rank can encourage anxiety, shallow coverage, or rapid guessing instead of considered reasoning
(Liang, 2024; Owen & Licorish, 2020; Poblaciones et al, 2021; Wang & Tahir, 2020). More broadly,
gamification produces variable effects because the value of its mechanics depends on their alignment with
learning objectives, meaningful content, learner needs, interaction, and the wider instructional design (Bai et al.,
2020; Dichev & Dicheva, 2017; Sailer et al., 2017; Sailer & Homner, 2020). Accordingly, Kahoot! is better
understood as a design-dependent pedagogical scaffold than as a tool that inherently produces either engagement
or higher-order learning.

Although this pedagogical rationale is plausible, evidence concerning Kahoot!’s contribution to cognitively
demanding EFL learning remains less developed than evidence of its motivational benefits. Previous research has
predominantly examined enjoyment, motivation, participation, classroom interaction, and general achievement,
with Kahoot! commonly used for quizzes, review, or formative assessment. Consequently, it remains insufficiently
understood whether deliberately designed Kahoot!-supported instruction can improve learners’ demonstrated
abilities to analyze, evaluate, and create within a specific EFL genre rather than merely enhance engagement or
factual recall. Limited attention has also been given to higher-order thinking and learning interest as simultaneous
but conceptually distinct outcomes, particularly in vocational EFL classrooms, where students must use English
for context-specific communicative purposes. This study addresses these gaps by integrating C4-C6 questions,
sufficient reasoning time, explanatory feedback, whole-class discussion, and follow-up writing tasks into Kahoot!-
supported descriptive-text instruction. Its novelty lies not simply in introducing Kahoot! as a digital tool but in
employing it as a structured pedagogical scaffold for higher-order thinking while separately assessing cognitive
performance and learning interest in an Indonesian vocational-school context. Using a quasi-experimental
pretest—-posttest control-group design, the study aimed to determine whether tenth-grade vocational EFL
students receiving Kahoot!-supported instruction demonstrated greater improvement in HOTS-oriented
descriptive-text performance and learning interest, measured through attention, enjoyment, and engagement,
than those receiving conventional instruction.

2. Method

2.1 Research Design and Participants

This study used a quasi-experimental pretest-posttest nonequivalent control-group design to examine
differences in higher-order-thinking-skills (HOTS)-oriented descriptive-text performance and learning interest
between students who received Kahoot!-supported instruction and those who received conventional instruction.
Quasi-experimental designs are appropriate for evaluating educational interventions when existing groups must
be retained and random assignment of individual participants is impractical or infeasible, although the absence of
random assignment increases the importance of addressing selection differences and alternative explanations
(Denny et al., 2023; Gopalan et al., 2020).

The study was conducted at an Indonesian vocational high school during the 2025 academic year. The target
population comprised tenth-grade students, from whom two intact classes containing 72 students were selected
purposively while retaining their existing class membership. One class was designated as the experimental group
(n=36), and the other was designated as the control group (n = 36). Because students were not randomly assigned
individually, the groups were treated as nonequivalent at the design stage. Both groups completed the outcome
measures before and after the intervention. Pretest scores were analyzed to describe initial between-group
differences, but nonsignificant pretest results were not interpreted as evidence that the groups were equivalent
because failure to reject a difference does not establish the absence of a meaningful difference; such a conclusion
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would require an appropriately specified equivalence test (Lakens, 2017). Because each condition was
represented by only one intact class, class membership and instructional condition were perfectly aligned. Under
educational evidence standards, this constitutes a single-unit confound because differences attributable to the
intervention cannot be separated fully from differences associated with the particular class or teacher (Page et
al.,, 2020; What Works Clearinghouse, 2017). Accordingly, the findings should be interpreted as comparisons
between the two participating classes rather than as class-independent causal estimates of the effect of Kahoot!.

Table 1.

Pretest—Posttest Nonequivalent Control-Group

Group Pretest Instruction Grades taught

Experimental O X 0O:

Control O — 02

Note. 0, = pretest; X = Kahoot!-supported descriptive-text instruction; — = conventional descriptive-text instruction; O, = posttest.

2.2 Instruments

Two instruments were administered at pretest and posttest: a 15-item constructed-response test assessing
HOTS-oriented descriptive-text performance and a 20-item questionnaire assessing interest in learning English.

Table 2.
Design Research Variables and Instruments
Outcome variable Indicators Instrument Number of items  Scoring
HOTS-oriented descriptive-  Analyzing (C4), Constructed- 15 0-4 points per item; raw total
text performance evaluating (C5), and response test of 0-60, converted to a 0-100
creating (C6) scale
Interest in learning English Attention, enjoyment, Questionnaire 20 Five-point responses from 1
and engagement (strongly disagree) to 5
(strongly agree); total score of
20-100

The cognitive instrument was a 15-item constructed-response test designed to measure students’ ability to
analyze, evaluate, and create in the context of descriptive texts. These cognitive categories were based on the
revised Bloom’s taxonomy (Anderson & Krathwohl, 2001). Because cognitive complexity cannot be determined
solely from the action verbs used in an item, the tasks were designed to require students to demonstrate the
intended reasoning processes through textual analysis, evidence-based judgment, and original production
(Stanny, 2016). Students read descriptive texts or prompts and produced written responses rather than selecting
answers from predetermined alternatives. The C4 items required students to identify relationships among textual
details and analyze how language features contributed to a description. The C5 items required students to judge
the relevance, accuracy, or effectiveness of descriptive content and justify their judgments with textual evidence.
The C6 items required students to produce original descriptive responses or paragraphs for a specified context.
The instrument therefore assessed receptive analysis and productive language use rather than descriptive-text
comprehension alone.

Table 3.

Distribution of HOTS Test Items

HOTS level Cognitive indicator Number of items
C4 (Analyzing) Identify, classify, and analyze information and language features in descriptive texts 5

C5 (Evaluating) Evaluate content and language use and justify interpretations with textual evidence 5

C6 (Creating) Produce original descriptive responses and construct descriptive paragraphs 5

Total 15

Each response was scored from 0 to 4 using item-specific analytic criteria. The criteria evaluated the cognitive
operation required by each item—including depth of analysis, accuracy and justification of evaluation, or
relevance and originality of creation—together with the clarity of the written response. Analytic rubrics can

428



Voices of English Language Education Society 10(2), 2026

support more consistent assessment of complex performance when the criteria and performance levels are
defined clearly, although their effectiveness also depends on appropriate rater preparation and application
(Jonsson & Svingby, 2007). Raw scores could range from 0 to 60 and were converted to a 0-100 scale for analysis
and reporting. The same scoring criteria and item-specific rubrics were applied consistently to the pretest and
posttest responses.

The 15 scored items yielded Cronbach’s a =.938. This coefficient was interpreted as a sample-specific estimate
of consistency among item scores rather than as evidence of unidimensionality, overall instrument validity, or
agreement between scorers (Taber, 2018). Inter-rater reliability is a separate form of reliability that requires
ratings from two or more scorers to be compared using an appropriate agreement or consistency coefficient
(Hallgren, 2012). Because a separate inter-rater reliability coefficient was not available, the consistency of human
scoring could not be evaluated empirically.

Table 4.
Representative HOTS Test Items

HOTS level Cognitive indicator
C4 (Analyzing) Identify and explain three descriptive features used by the author to describe the object.

Evaluate whether the author’s description effectively helps readers visualize the object, and justify
your judgment with evidence from the text.

C5 (Evaluating)

Write a short descriptive paragraph about a tourist attraction in your local area using appropriate

C6 (Creating) descriptive language features.

The learning-interest questionnaire comprised 20 items addressing attention, enjoyment, and engagement as
indicators of students’ affective orientation toward learning English. Students responded on a five-point Likert-
type scale ranging from 1 (strongly disagree) to 5 (strongly agree). Item coding was oriented consistently so that
higher values indicated greater learning interest. The item scores were summed to produce a total score ranging
from 20 to 100. Because the study treated learning interest as one overall outcome, separate dimension scores
were not used in the inferential analyses. The total scale yielded Cronbach’s a = .909, which was interpreted as
evidence of internal consistency among the questionnaire items in the present sample, subject to the recognized
limitations of coefficient alpha (Taber, 2018). Before data collection, the instruments were reviewed by two
doctoral-level specialists, one in English language education and one in educational technology. Expert evaluation
of item relevance, clarity, representativeness, and alignment with the intended construct constitutes validity
evidence based on test content, but it represents only one component of a broader validity argument for the
proposed interpretations and uses of test scores (Kane, 2013; Sireci & Faulkner-Bond, 2014).

A feasibility percentage was calculated for each instrument using the formula (total score awarded / maximum
possible score) x 100. The study applied the following predetermined interpretation criteria: 81%-100% = very
appropriate, 61%-80% = appropriate, 41%-60% = fairly appropriate, 21%-40% = less appropriate, and 20% or
below = not appropriate. The HOTS test obtained a feasibility rating of 82%, and the learning-interest
questionnaire obtained a rating of 97%; both therefore fell within the study’s very appropriate category. These
percentages are reported as evidence of expert-perceived content suitability rather than as conclusive proof of
instrument validity. Because the retained validation summary did not contain item-level expert ratings, a content-
validity index or Aiken’s V could not be reconstructed. Aiken’s Vrequires the ratings assigned by individual experts
to individual items rather than only an overall percentage (Aiken, 1980). Internal-consistency analysis yielded
Cronbach’s a =.938 for the HOTS test and o =.909 for the learning-interest questionnaire.

2.3 Research Procedure

The study consisted of three stages: pretesting, intervention, and posttesting. At pretest, both groups completed
the HOTS-oriented descriptive-text test and the learning-interest questionnaire under the same administration
conditions. The intervention was subsequently delivered during the school’s scheduled English lessons within the
descriptive-text unit. Both groups addressed the same descriptive-text learning objectives, but their modes of
instructional delivery differed. In the experimental group, Kahoot! was integrated as a scaffold for cognitively
demanding learning rather than being used solely for factual recall. The activities included C4-C6 questions,
sufficient reasoning time, displays of class-response patterns, immediate explanatory feedback, and teacher-led
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discussions in which students justified their answers and considered alternative interpretations. Kahoot!
activities were followed by written tasks requiring students to apply their reasoning when constructing original
descriptions. These procedures were intended to combine active participation and timely feedback with higher-
order cognitive engagement. The control group studied the same descriptive-text content through conventional
teacher-led instruction without Kahoot! or another gamified digital response system. Instruction consisted of
teacher explanation, textbook-based analysis of descriptive texts, oral questioning, individual written exercises,
and descriptive-writing practice. After the instructional phase, both groups completed the same two outcome
instruments under administration procedures consistent with those used at pretest. The defining treatment
contrast was the integration of Kahoot!-supported higher-order questions, feedback, and discussion in the
experimental condition versus conventional instruction in the control condition. No numerical treatment-fidelity
index was retained. Because implementation-fidelity evidence helps establish whether an intervention was
delivered as intended and whether the planned difference between conditions was maintained, the absence of
such an index limits independent verification of the instructional contrast (O'Donnell, 2008).

2.4 Data Analysis

The two outcome variables were analyzed separately. All 72 participants contributed complete pretest and
posttest scores; consequently, no missing-value imputation was required, and no cases were excluded from the
reported analyses. Means and standard deviations were calculated for each group at pretest and posttest. Shapiro-
Wilk tests were used to assess whether the score distributions showed statistically detectable departures from
normality within each group (Shapiro & Wilk, 1965). Levene’s test was used to assess the equality of variances
between groups (Gastwirth et al., 2009). For both procedures, p > .05 was interpreted only as indicating that the
corresponding null hypothesis had not been rejected; it was not treated as proof that the assumption was satisfied
exactly because nonsignificant results do not establish the truth of a null hypothesis (Wasserstein et al., 2019).

Two-tailed independent-samples t tests compared the experimental and control groups at pretest and posttest,
with the significance level set at a =.05. The pretest tests described initial group differences, whereas the posttest
tests examined between-group differences following instruction. These separate posttest comparisons did not
statistically adjust posttest scores for pretest performance. Analytic approaches such as ANCOVA and change-
score analysis explicitly incorporate baseline information but rely on different assumptions when applied to
nonrandomized two-wave data (Liidtke & Robitzsch, 2025). Cohen’s d, calculated using the pooled within-group
standard deviation, quantified the standardized magnitude of each between-group difference (Lakens, 2013).
Ninety-five percent confidence intervals were calculated for the posttest mean differences and effect sizes to
communicate the precision and range of effect estimates rather than relying only on null-hypothesis significance
tests (Cumming, 2014). The analyses treated students as the observational units and did not model classroom-
level variation. Because the instructional condition coincided with class membership and only one class
represented each condition, a separate class effect could not be estimated. The resulting p values, confidence
intervals, and effect sizes should therefore be interpreted cautiously as student-level comparisons conditional on
these two participating classes rather than as estimates that isolate a generalizable treatment effect (Page et al.,
2020; What Works Clearinghouse, 2017). Analyses were conducted in IBM SPSS Statistics; the software version
was not retained in the available analytical record.

3. Results

3.1 Assumption Checks and Baseline Comparisons

Shapiro-Wilk tests were conducted to examine the distributions of the posttest scores within each group. As
shown in Table 5, none of the tests was statistically significant. The results therefore provided no evidence of
substantial departures from normality for either outcome in either group.

Table 5.

Shapiro-Wilk Tests for Posttest Scores

Outcome Group w df 7]
HOTS-oriented performance Control 969 36 391
HOTS-oriented performance Experimental 961 36 227
Learning interest Control 962 36 .249
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Outcome Group w df p
Learning interest Experimental 974 36 .538

Levene’s tests were used to examine equality of variance between the two groups. The tests were
nonsignificant for HOTS-oriented performance, F(1, 70) = 0.453, p =.503, and learning interest, F(1, 70) = 0.549,
p = .461. Consequently, the equal-variance assumption was not statistically contradicted for either posttest
comparison.

Table 6.
Levene’s Tests for Equality of Posttest Variances

Outcome Levene statistic dfl df2 D Decision
HOTS-oriented performance 0.453 1 70 .503 Assumption not violated
Learning interest 0.549 1 70 461 Assumption not violated

Independent-samples t tests were subsequently conducted to examine initial between-group differences. As
presented in Table 7, the experimental group obtained a slightly higher HOTS-oriented pretest score (M = 60.06,
SD = 3.13) than the control group (M = 59.06, SD = 3.13). The one-point difference was not statistically significant,
t(70) = 1.357, p =.179, 95% CI [-0.47, 2.47]. Similarly, the experimental group’s learning-interest pretest score
(M =70.56,SD =2.52) was one point higher than that of the control group (M = 69.56, SD = 2.52), but the difference
did not reach statistical significance, t(70) = 1.681, p =.097, 95% CI [-0.19, 2.19]. Thus, no statistically significant
baseline differences were detected on either measured outcome. Nevertheless, these nonsignificant results should
not be interpreted as formal proof that the nonequivalent groups were identical at baseline.

Table 7.
Baseline Between-Group Comparisons

Outcome Experimental M (SD) Control M (SD) Mean difference 95% CI t(70) p
HOTS-oriented 60.06 (3.13) 59.06 (3.13) 1.00 [-0.47,2.47] 1.357 179
performance

Learning interest 70.56 (2.52) 69.56 (2.52) 1.00 [-0.19,2.19] 1.681 .097

Note. Mean differences were calculated as experimental minus control.

3.2 Posttest Outcomes

Table 8 presents the posttest comparisons and standardized between-group differences. For HOTS-oriented
descriptive-text performance, the experimental group obtained a higher posttest mean (M = 84.08) than the
control group (M = 78.03). The estimated mean difference was 6.06 points, 95% CI [3.77, 8.35], and was
statistically significant, t(70) = 5.276, p < .001. The corresponding standardized mean difference was large,
Cohen’s d = 1.24, 95% CI [0.73, 1.75]. A similar pattern was found for learning interest. The experimental group
achieved a higher posttest mean (M = 85.44) than the control group (M = 79.72). The difference of 5.72 points was
statistically significant, 95% CI [3.53, 7.91], t(70) = 5.217, p < .001. The standardized difference was also large,
Cohen’s d =1.23,95% CI [0.72, 1.73].

Table 8.

Between-Group Comparisons of Posttest Outcomes

Outcome Experimental M ControlM Mean difference 95% CI t(70) p Cohen’s d [95% CI]
HOTS-oriented g, g 78.03 6.06 [3.77,835] 5276 <.001  1.24[0.73,1.75]
performance

Learning interest 85.44 79.72 5.72 [3.53,7.91] 5.217 <.001 1.23[0.72,1.73]

Note. Each group included 36 students. Positive differences and effect sizes favor the experimental group.

Students who received Kahoot!-supported descriptive-text instruction demonstrated significantly higher
posttest HOTS-oriented performance and learning interest than students who received conventional instruction.
The standardized differences were large for both outcomes. These findings represent unadjusted posttest
comparisons, however, rather than direct statistical tests of differential improvement over time. Given the use of
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intact, nonrandomized classes, they should therefore be interpreted as evidence of an association between the
Kahoot!-supported condition and higher posttest outcomes rather than as definitive proof of an isolated causal
effect.

4. Discussion

This study examined whether Kahoot!-supported descriptive-text instruction was associated with higher-
order thinking skills (HOTS)-oriented performance and learning interest among vocational EFL students. The
experimental group achieved significantly higher posttest scores than the control group in both HOTS-oriented
performance and learning interest, with mean differences of 6.06 and 5.72 points, respectively. The corresponding
effect sizes were large (d = 1.24 and d = 1.23). These findings are consistent in direction with previous reviews
and meta-analyses showing that Kahoot!, gamification, and audience-response systems can support cognitive,
motivational, and behavioral learning outcomes (Bai et al., 2020; Hunsu et al., 2016; Sailer & Homner, 2020;
Wang & Tahir, 2020). However, the effects observed in this study were larger than the generally small-to-
moderate average effects reported in broader syntheses, including the recent Kahoot!-specific meta-analysis by
Ozdemir (2025). The present effect sizes should therefore be regarded as substantial within this particular
sample rather than assumed to represent the effect that would necessarily occur in other classrooms.

The higher HOTS-oriented performance of the experimental group is best explained by the instructional design
surrounding Kahoot!, rather than by the platform itself. In the intervention, Kahoot! questions required students
to analyze relationships among descriptive details, evaluate the relevance and effectiveness of language choices,
justify interpretations, and create contextually appropriate descriptions. These processes were reinforced
through explanatory feedback, discussion of alternative answers, and follow-up writing tasks. Research on
critical-thinking instruction consistently indicates that higher-order thinking develops more effectively when
cognitive processes are explicitly elicited, scaffolded, discussed, and applied to meaningful tasks rather than
expected to emerge from content exposure alone (Abrami et al., 2015; Loyens et al., 2023; Tiruneh et al., 2018;
Yin et al.,, 2023). Thus, Kahoot! appears to have functioned as a structured environment in which students
repeatedly practiced the forms of reasoning assessed in the posttest.

This interpretation is particularly important in EFL education because the formal inclusion of HOTS in a
curriculum or textbook does not guarantee cognitively demanding classroom practice. Previous studies have
identified inconsistencies between teachers’ recognition of HOTS and their actual instructional practices, as well
as limitations in the depth with which HOTS is represented in English-language materials (Assaly & Jabarin, 2024;
Erdiana & Panjaitan, 2023; Tyas et al., 2020). The present findings suggest that carefully designed Kahoot!
activities can help operationalize abstract HOTS objectives by requiring students to perform observable acts of
analysis, evaluation, justification, and creation. Nevertheless, the cognitive level of an activity is determined by
what students are required to do with information, not merely by the presence of a C4, C5, or C6 label. Questions
must therefore be designed around substantive reasoning rather than classified as higher order solely because
they contain verbs such as analyze, evaluate, or create (Larsen et al., 2022; Stanny, 2016).

Immediate feedback may have provided another mechanism underlying the cognitive finding. Kahoot! enabled
students and the teacher to see response patterns promptly, allowing misconceptions and competing
interpretations to become visible while the questions were still cognitively active. However, feedback is most
educationally useful when it is timely, understandable, linked to the task, and followed by an opportunity to act
on the information rather than being limited to confirmation of whether an answer is correct (Dawson et al,,
2019; Molinetal., 2021; Winstone etal.,, 2017; Zhang & Hyland, 2022). The teacher-led discussions and written
follow-up activities in the present intervention may therefore have been more important than the display of
correct answers itself. Processes in which learners respond, explain their reasoning, consider alternative answers,
and revise their understanding have also been associated with deeper processing and improved learning in
research on peer instruction and interactive response systems (Knight & Brame, 2018; Tullis & Goldstone, 2020;
Vickrey et al,, 2015).

The reasoning time provided during the Kahoot! activities may also have helped prevent the platform'’s
competitive features from reducing complex questions to tests of response speed. HOTS items generally require
students to examine information, compare alternatives, retrieve textual evidence, and formulate a defensible
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response. Research on response time in gamified quizzes demonstrates that relationships between speed and
accuracy are complex and can vary according to question difficulty, familiarity, motivation, and the type of
cognitive processing required (Liang, 2024). Therefore, the use of Kahoot! for HOTS instruction requires
sufficient processing time and should not automatically reward rapid answers as evidence of better reasoning.
The present results are more plausibly associated with the combination of timed participation and subsequent
opportunities for explanation than with speed-based competition alone.

The connection between the Kahoot! activities and written production provides a further explanation for the
higher HOTS-oriented performance. Students did not finish the learning sequence after choosing an answer; they
subsequently applied their analysis and evaluation when producing descriptive responses. This integration of
thinking and writing is consistent with research demonstrating that technology-supported, inquiry-oriented, and
explicitly structured instruction can improve critical thinking and EFL writing simultaneously (Ebadi & Rahimi,
2018; Simonovic etal., 2023; Wu etal,, 2024; Yin et al., 2023). Writing requires learners to transform reasoning
into linguistically explicit meaning, while the need to explain and justify ideas can expose weaknesses that remain
hidden in recognition-based tasks. The follow-up writing activities may consequently have helped transfer
students’ responses from short-term quiz decisions into more elaborated descriptive-text performance.

This instructional alignment is especially relevant because descriptive writing can be demanding for
Indonesian EFL learners. Students may struggle to select and organize relevant details, elaborate ideas, use
appropriate vocabulary and grammatical features, and create a coherent representation of the object being
described (Nuralisaputri & Megawati, 2023; Purnamasari et al., 2021; Ratnaningsih & Azizah, 2019).
Moreover, increasing the cognitive demands of an L2 writing task can alter learners’ planning, formulation, and
linguistic performance, making the calibration of task complexity particularly important (Frear & Bitchener,
2015; Révész et al, 2017; Xu et al, 2022). In the present study, the progression from analyzing model
descriptions to evaluating language choices and creating new descriptions may have distributed these demands
across stages, making complex writing processes more manageable.

The findings also extend much of the existing Kahoot! literature. Kahoot! has frequently been used as a review,
formative-assessment, or knowledge-recall tool, and previous studies have commonly examined general
achievement, classroom participation, engagement, or students’ perceptions of the platform (Cameron & Bizo,
2019; Owen & Licorish, 2020; Poblaciones et al., 2021; Ranieri et al., 2021). By assessing analysis, evaluation,
and creation through a constructed-response test, the present study offers evidence that Kahoot!-supported
instruction can be associated with outcomes beyond factual recognition. Nevertheless, this finding should not be
interpreted as evidence that conventional Kahoot! quizzes automatically measure or develop HOTS. The
questions, teacher mediation, explanatory feedback, and productive follow-up tasks differentiated this
intervention from the simple use of Kahoot! for recalling isolated information.

The second major finding was the higher learning-interest score of the experimental group. Kahoot!’s visual
presentation, simultaneous responding, immediate feedback, points, progress displays, and structured
competition may have created a more attentive and enjoyable learning environment. Previous studies have
similarly associated game-based response systems with increased attention, enjoyment, participation, motivation,
and classroom interaction (Cameron & Bizo, 2019; Licorish et al,, 2018; Morillas Barrio et al., 2016; Turan &
Meral, 2018). Specific game-design elements can influence learners’ feelings of competence, social connection,
and involvement, but their effects depend on how those elements are combined with the learning activity (Sailer
et al, 2017). Thus, the experimental group’s higher interest was unlikely to have resulted from points and
competition in isolation. The relevance of the questions, opportunities to participate, immediate information
about performance, teacher explanation, and written application probably contributed collectively to the
observed affective outcome.

The learning-interest result must nevertheless be interpreted in relation to the distinction between triggering
and maintaining interest. Novelty, visual stimulation, competition, and immediate feedback can trigger situational
interest, but this initial response does not necessarily develop into sustained interest unless students also perceive
the content as meaningful, manageable, and personally relevant (Harackiewicz et al.,, 2016; Knogler et al., 2015;
Murayama et al,, 2019; Renninger et al., 2019). Technology-supported language activities may initially stimulate
interest, but maintaining that interest requires continued task value and meaningful interaction rather than
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repeated exposure to the same digital feature (Fryer et al.,, 2017). Because learning interest was measured
immediately after the intervention, the present study demonstrates a short-term post-intervention difference but
cannot determine whether students’ interest remained higher after the novelty of Kahoot! diminished. Delayed
measurement would be necessary to distinguish temporary situational interest from more stable interest in
English learning.

The simultaneous findings for HOTS-oriented performance and learning interest suggest that the cognitive and
affective outcomes may have operated complementarily. Higher-order descriptive tasks require students to
maintain attention, invest effort, compare alternatives, and persist through uncertainty. Interest can support these
processes by directing attention toward the learning content, promoting continued effort, and increasing
willingness to engage deeply with a task (Guo & An, 2025; McIntyre et al., 2021; Nuutila et al., 2021; Rieger et
al, 2022). In foreign-language learning, engagement is similarly understood as involving interconnected
behavioral, cognitive, emotional, and social processes rather than participation alone (Oga-Baldwin, 2019; Philp
& Duchesne, 2016). Kahoot! may therefore have created affective conditions that encouraged students to remain
involved in cognitively demanding tasks, while successful participation and visible progress may, in turn, have
reinforced their interest. This explanation remains theoretical, however, because the study did not test
correlations or mediation between learning interest and HOTS. The results establish parallel between-group
differences, not evidence that improvement in one outcome caused improvement in the other.

The vocational-school context further strengthens the pedagogical relevance of the findings. Research in
vocational English education indicates that students’ engagement is influenced by whether learning activities are
connected to their programs, future occupational practices, and perceived communication needs (Avci & Engin-
Demir, 2021; Hajar & Triastuti, 2021; Natsir et al., 2022; Skarpaas, 2024). A vocationally oriented approach
can make English learning more accessible and purposeful when academic language objectives are connected to
recognizable professional situations (Skarpaas & Hellekjeer, 2021). This is important because workplace
communication involves more than mastery of general linguistic forms; learners must interpret context, select
relevant information, adapt messages to particular audiences, and produce texts suited to occupational purposes
(Al Hilali & McKinley, 2021; Kamil & Muhammad, 2021; Ramamuruthy et al.,, 2021). Kahoot!-supported
descriptive instruction may therefore become more meaningful when prompts require students to describe
products, tools, services, workplaces, tourism resources, or procedures connected to their vocational
specialization.

Pedagogically, these findings indicate that Kahoot! should be treated as one component of an instructional
sequence rather than as an inherently effective intervention. Teachers seeking to develop HOTS should use
questions that require students to differentiate relevant details, compare descriptions, identify relationships,
evaluate evidence, justify judgments, and construct original responses. Students should receive adequate
reasoning time, explanatory feedback, opportunities to discuss alternative interpretations, and follow-up writing
tasks through which they apply the reasoning elicited during the quiz. Competition should remain supportive
because excessive emphasis on ranking and speed may discourage students who require longer processing time.
This qualification is consistent with critical reviews showing that the effectiveness of educational gamification is
shaped by instructional design, learner characteristics, content, implementation conditions, and the specific
combination of game elements rather than by gamification alone (Dichev & Dicheva, 2017; Ranieri etal., 2021).

Several limitations qualify the interpretation of the results. First, the study involved only two intact classes,
with one class representing each condition. Class membership was therefore confounded with instructional
condition, and unmeasured differences in classroom climate, peer relationships, teacher-student interaction, or
prior experience with digital learning may have affected the posttest scores. Second, the independent-samples t
tests compared the groups separately at pretest and posttest but did not directly test whether the two groups
experienced significantly different rates of change. Future studies should involve multiple classes in each
condition and employ ANCOVA or mixed-effects models to adjust for baseline scores and account for the clustering
of students within classes.

Third, learning interest was measured through self-report immediately after the intervention. The scores may
consequently reflect students’ perceptions of novelty or enjoyment rather than sustained behavioral engagement.
Future research should combine questionnaires with classroom observations, participation records, interviews,
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and delayed measures of interest. Fourth, Cronbach’s alpha for the constructed-response test indicated
consistency among item scores but did not establish consistency between scorers. The absence of an inter-rater
reliability coefficient limits confidence in the reproducibility of the essay scoring. Subsequent studies should
employ at least two trained scorers and report an appropriate agreement coefficient. Finally, the relatively narrow
score dispersion contributed to the large standardized effects. Replication across schools, vocational
specializations, teachers, and longer intervention periods is needed before the magnitude of these differences can
be generalized.

Vocational EFL students who received Kahoot!-supported descriptive-text instruction achieved higher posttest
HOTS-oriented performance and learning interest than students receiving conventional instruction. The findings
support the use of Kahoot! as a structured pedagogical scaffold when it is combined with cognitively demanding
questions, sufficient reasoning time, explanatory feedback, discussion, and written application. The study’s
contribution therefore lies not merely in showing that students responded positively to a gamified platform, but
in demonstrating how a game-based response system can be incorporated into an instructional sequence that
connects affective engagement with analysis, evaluation, and creation in descriptive-text learning. Given the
nonequivalent intact-class design, these findings should be regarded as strong context-specific evidence of an
association rather than definitive proof that Kahoot! alone caused the observed outcomes.

4. Conclusion

This study examined HOTS-oriented descriptive-text performance and learning interest among vocational EFL
students receiving Kahoot!-supported or conventional instruction. Students in the Kahoot!-supported group
achieved significantly higher posttest scores for both HOTS-oriented performance and learning interest, with
mean differences of 6.06 and 5.72 points, respectively. The large standardized differences (d = 1.24 and d = 1.23)
indicate that the observed advantages were educationally meaningful within this sample. The findings suggest
that Kahoot! can support cognitive and affective learning when it is integrated into a purposeful instructional
sequence involving cognitively demanding questions, adequate reasoning time, explanatory feedback, classroom
discussion, and follow-up writing. Its pedagogical value therefore extends beyond entertainment or factual
review: it can help students analyze, evaluate, and create descriptive texts while sustaining their interest in
learning. Teachers should consequently treat Kahoot! as an instructional scaffold rather than as an inherently
effective technology. These conclusions remain subject to the study’s nonequivalent intact-class design, limited
sample, immediate self-reported measurement of learning interest, and absence of reported inter-rater reliability
for the constructed-response test. The results therefore provide strong context-specific evidence of an association
between Kahoot!-supported instruction and higher posttest outcomes, but not definitive proof that Kahoot! alone
caused the differences. Future studies should involve multiple classes and schools, apply analyses that adjust
directly for baseline scores and classroom clustering, include delayed assessments and behavioral measures of
engagement, and establish scorer agreement to determine whether these outcomes are sustained and
generalizable.
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