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Abstract

Background — Indonesia’s Government-to-Government employment scheme with South Korea requires
prospective migrant workers to use occupational Korean and understand workplace practices, yet training
often prioritizes vocabulary and examination preparation.

Research Urgency — Evidence on project-based STEAM learning in non-formal vocational language
training remains limited. Authentic workplace practice is needed to align training with industrial
communication and cultural expectations.

Research Objectives — This study examined occupational Korean proficiency and delayed work-culture
understanding under project-based STEAM and conventional instruction.

Research Method — A quasi-experimental non-equivalent control-group design involved 54 trainees in
Jember. The control group (n = 26) received conventional instruction, whereas the experimental group (n
= 28) completed an eight-week STEAM program. Occupational Korean was assessed immediately after
instruction; work-culture understanding was measured at baseline and four weeks later. Independent-
samples t-tests and ANCOVA were used.

Research Findings — The experimental group reported higher occupational Korean scores (M = 84.65 vs.
71.42) and four-week work-culture scores (M = 86.92 vs. 68.15), both p < .001. Baseline-adjusted
ANCOVA indicated a group difference in the delayed work-culture score, F(1,51)=97.14, p <.001, partial
n? =.656.

Research Conclusion — Project-based STEAM learning was associated with higher immediate language
performance and delayed work-culture understanding. The non-randomized design and incomplete
psychometric reporting preclude causal claims.

Research Novelty/Contribution — The study connects occupational Korean with work-culture simulation
in non-formal pre-departure education. It offers a context-specific competency model that requires
replication with verified measures and complete baseline data.
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INTRODUCTION

Indonesia’s Government-to-Government employment pathway with the Republic of Korea offers
important mobility opportunities while placing demanding linguistic and sociocultural requirements on
applicants. Under Korea’s Employment Permit System, workers must navigate institutional rules, production
routines, and asymmetrical workplace relations in addition to passing a Korean-language examination (Kim &
Song, 2023; On & Iskandar, 2025). Host-country language and communication are consequential because they
shape access to instructions, safety information, services, and everyday interaction (Cho et al., 2023; Lee et
al., 2024). Indonesian workers’ reported experiences in Korea further show that employment conditions,
discrimination, and access to services are intertwined with communication and adaptation (Novrinda & Han,
2022; On & Iskandar, 2025).

Workplace adjustment therefore cannot be reduced to vocabulary knowledge. Sociocultural adaptation is
related to job satisfaction and intentions to remain employed (Tsang & Nguyen, 2023), while research in South
Korea indicates that host-community support, communication barriers, and institutional conditions shape
migrant workers’ adaptation (Fahzaria et al., 2024; Ryou & Kim, 2022). Health and medical experiences also
show how cultural interpretation and access to support intersect in migrants’ daily lives (Cho et al., 2024). Pre-
departure education must therefore connect occupational language with the cultural practices through which
that language is used, while avoiding fixed or stereotypical representations of Korean workplaces.

Non-formal vocational institutions occupy a strategic position in this preparation. Vocational education
can improve labour-market participation, but its value depends on whether curricula and assessment
correspond to workplace competence rather than certification alone (Yoana et al., 2024; Vandenberg &
Laranjo, 2021). Industry 4.0 also requires training ecosystems to combine technical, communicative, and
adaptive capacities (Hearn et al., 2023). Studies in the Journal of Nonformal Education similarly emphasize
partnership-based competence, systematic program evaluation, and practice-oriented training design (Akhadi
& Shofwan, 2024; Indarthi et al., 2025; Suminar et al., 2024). These priorities are directly relevant to short-
cycle preparation for prospective migrant workers.

Language learning is more likely to transfer when learners use the target language to complete meaningful
tasks. Technology-enhanced project-based language learning can integrate language, collaboration, digital
tools, and socially purposeful products (Dooly et al., 2021; Fikria et al., 2025). Research on Korean learning
also shows that learners actively assemble resources beyond formal classrooms (Nishioka, 2023). More
importantly for vocational training, work-integrated language learning creates affordances when classroom
and workplace practices are deliberately connected (Febring & Henry, 2022). An examination-centred
approach with limited industrial interaction is therefore unlikely to develop the pragmatic communication
required on a factory floor.

Project-based STEAM learning provides a possible integrative framework. STEAM projects connect
disciplinary knowledge through meaningful design problems and can support higher-order thinking when
tasks, scaffolding, and assessment are coherently aligned (Diego-Mantecon et al., 2021; Xu et al., 2025). The
arts component is particularly relevant to language and cultural interpretation because it invites representation,
perspective-taking, and communicative design. Recent reviews further position project-based learning as a
structure for linking inquiry, computational or technical reasoning, collaboration, and authentic products (Saad
& Zainudin, 2022; Zhang et al., 2024).

Evidence for project-based learning is generally positive but context-dependent. Recent meta-analyses and
systematic reviews report improvements in achievement, engagement, computational thinking, and other
complex outcomes, while also showing that effects vary with implementation quality, duration, assessment,
and discipline (Rehman et al., 2024; Sanchez-Garcia & Reyes-de-Cozar, 2025; Zhang et al., 2024; Zhang &
Ma, 2023). Informal STEM projects can also support learning when participation, facilitation, and project
design are aligned (Santhosh et al., 2023). However, most evidence comes from schools and universities and
does not establish that the same model will improve occupational language and delayed work-culture
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understanding among adult trainees in a non-formal pre-departure setting.

The proposed mechanism is grounded in authentic and workplace learning. Authentic environments
connect learning and assessment with realistic problems, roles, tools, and employability-related performance
( ; ). Recent vocational research shows that immersive and
mixed-reality simulations can support domain knowledge, skills, motivation, and learning participation when
instructional design and debriefing are appropriate ( ; ;

; ; ). Simulation quality also depends on social embedding

and salient task demands rather than surface realism alone ( ; ).
Augmented and simulator-based vocational tasks can extend these principles through guided practice and
performance assessment ( ; ).

Recent non-formal education studies have applied project, digital, and multimodal models to literacy,
equality education, entrepreneurship, and community learning ( ; ;
; ). Yet little empirical research has combined project-based STEAM,
occupational Korean, and work-culture simulation for prospective migrant workers. This study therefore
compared project-based STEAM learning with conventional instruction in two intact classes. H1 predicted a
higher immediate occupational Korean posttest score in the experimental group. H2 predicted a higher four-
week work-culture score after adjustment for the reported baseline score. The second outcome is described as
delayed work-culture understanding rather than long-term retention because no immediate post-intervention
work-culture score was available.

METHODS

Design

This study used a quantitative quasi-experimental non-equivalent control-group design. Individual random
assignment was not feasible because the training institution retained two intact classes. The available record
contained an immediate occupational Korean posttest and baseline plus four-week work-culture scores.
Baseline descriptive statistics for occupational Korean were not available; therefore, the language analysis is a
posttest-only between-group comparison. The delayed work-culture analysis used baseline adjustment. In non-
randomized studies, ANCOVA can improve precision but cannot eliminate selection bias; results therefore
require cautious associational interpretation ( ; ; ).

Setting and Participants

The study was conducted at Kencana Vocational Training Institution in Jember, Indonesia. The population
comprised trainees enrolled in the Employment Permit System—Test of Proficiency in Korean preparation
program. Purposive selection identified 54 trainees with no previous overseas work experience, similar training
schedules, and institutionally judged comparable initial language proficiency. One intact class formed the
conventional-instruction control group (n = 26), and the other formed the project-based STEAM experimental
group (n = 28). The source records did not provide participant demographics, an attrition log, or a sample-size
calculation. These omissions restrict assessment of baseline equivalence and external validity.

Instructional Conditions

The intervention lasted eight weeks (48 contact hours). Both groups studied the same core occupational
Korean topics and received equal scheduled instructional time. The control group completed instructor-led
explanation, vocabulary drills, textbook exercises, and examination practice. The experimental group
completed collaborative projects addressing factory communication, occupational safety, production flow,
numerical tasks, and Korean workplace interaction. Each cycle proceeded from a realistic problem scenario to
planning, task performance, production of an artefact or role-play, feedback, and reflection. Table 1 specifies
how each STEAM component was operationalized. The available records did not include an independent
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fidelity score or evidence concerning instructor equivalence and cross-group contamination.

Table 1. Operational Integration of STEAM in the Experimental Condition

STEAM component Instructional application and vocational context
Science and Diagnose simulated machine alerts, interpret sensor readings, and explain
technology occupational safety (K3) procedures using technical Korean.
. . Map an assembly-line workflow, identify a production bottleneck, and propose a
Engineering . .
layout or process solution through collaborative Korean-language tasks.
Arts Perform and reflect on role-plays involving greetings (insa), situational awareness
(nunchi), hierarchy, teamwork, conflict, and fast-paced production (ppalli-ppalli).
. Calculate KRW-IDR conversions, overtime pay, deductions, production quantities,
Mathematics

and cargo ratios using Korean numerical expressions.

Measures and Measurement Schedule

Occupational Korean proficiency was assessed with a 40-item multiple-choice test covering technical
vocabulary, safety instructions, numerical expressions, and workplace dialogues. The source manuscript
reported Cronbach’s o = .84 for this test. Delayed work-culture understanding was assessed with a 25-item
Likert-type scale covering hierarchy, communication etiquette, teamwork, discipline, safety, and adaptation to
production pace. The scale was administered at baseline and four weeks after the intervention. Because it used
self-report items and no immediate post-intervention work-culture score was available, the measure does not
independently demonstrate retention of knowledge.

Three experts in non-formal and language education reviewed item relevance and clarity. The source
manuscript reported an expert-agreement index of .88; this documents content review but does not by itself
establish construct validity. A pilot test involved 20 trainees outside the analytic sample. However, the available
records did not specify the Work-Culture Scale response anchors, possible score range, item-level scoring,
dimensionality, or its exact o, or @ coefficient. Contemporary psychometric guidance recommends reporting
the reliability estimator together with its assumptions and evidence for the scale’s internal structure (

). These values must be retrieved from the original instrument and pilot output before publication;
no unverified value is introduced here.

Data Analysis

Data were analyzed in SPSS 26. Group means and standard deviations were summarized. Independent-
samples t-tests compared the supplied post-intervention group statistics. Because the t values in the source
table were inconsistent with the reported n, M, and SD, equal-variance t statistics, mean-difference confidence
intervals, and Hedges’ g values were recalculated from those summary data. ANCOVA examined the four-
week work-culture score while controlling for its baseline score. Current methodological treatments emphasize
that ANCOVA effect estimates, confidence intervals, model assumptions, and design limitations should be
reported together ( ; ; ). Statistical significance was evaluated at
a = .05. The raw dataset, adjusted means, and complete diagnostic output were unavailable for independent
verification.

Ethical Reporting

The source records available for this revision did not document review by an ethics committee, an
institutional permission reference, an approval number, or the procedure used to obtain informed consent.
Consequently, this manuscript does not claim verified ethical approval or consent. The authors must insert the
approving institution, reference number if applicable, participant-information procedure, consent format,
confidentiality safeguards, and right-to-withdraw procedure from the original study records before final
publication.
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RESULTS AND DISCUSSION

The source manuscript stated that Shapiro—Wilk tests were non-significant (p > .05) and reported Levene’s
F(1, 52) = 1.43, p = .237. It did not provide outcome- and group-specific W statistics, graphical diagnostics,
residual statistics, or the homogeneity-of-regression-slopes test required for ANCOVA. The assumption
checks therefore cannot be independently verified from the available record.

Table 2 presents the supplied group means and standard deviations together with comparisons
reconstructed from those summary statistics. The experimental group had higher reported scores on the
immediate occupational Korean posttest and the four-week work-culture measure. These are between-group
differences; they do not demonstrate individual improvement because complete baseline distributions were
unavailable.

Table 2. Reconstructed Post-Intervention Group Comparisons

Outcome Control M (SD) Experzgl];:;l talM Reconstructed comparison
Occupational Korean MD=13.23[10.45, 16.01]; t=9.54;
proficiency 7142(5.82) 84.65 (4.31) p<.001; =2.56 [1.84, 3.28]
Delayed work-culture MD=18.77[15.90, 21.64]; t=13.10;
understanding 68.15(6.24) 86.92 (4.15) p<.001; 9=3.52 [2.66, 4.37]

Note. MD = experimental minus control mean. Equal-variance t statistics, 95% confidence intervals, and Hedges’ g were
reconstructed from the reported n, M, and SD. Effect estimates require verification against the raw dataset.

For occupational Korean proficiency, the reconstructed mean difference was 13.23, 95% CI[10.45, 16.01],
t(52) = 9.54, p < .001, Hedges’ g = 2.56, 95% CI [1.84, 3.28]. For delayed work-culture understanding, the
reconstructed mean difference was 18.77, 95% CI [15.90, 21.64], t(52) = 13.10, p < .001, Hedges’ g = 3.52,
95% CI [2.66, 4.37]. These unusually large standardized differences may reflect the intervention, pre-existing
class differences, instructor effects, novelty, measurement characteristics, or a combination of these factors.

The supplied ANCOVA output examined the four-week work-culture score after adjustment for the
reported baseline score. The baseline covariate was associated with the delayed score, F(1, 51) = 6.32, p =
.015, partial n> = .110. The adjusted instructional-condition term was also statistically significant, F(1, 51) =
97.14, p <.001, partial n?> = .656. The source did not provide adjusted group means, their confidence intervals,
or the regression-slope diagnostic. The ANCOVA result should therefore be treated as provisional pending
raw-data verification.

Table 3. Supplied ANCOVA for Four-Week Work-Culture Understanding

Source SS (df) MS F,p N f;j‘”‘

Baseline work-culture score 142.18 (1) 142.18 6.32, .015 110
Instructional condition 2184.65 (1) 2184.65 97.14, <.001 .656
Error 1146.88 (51) 22.49 — —

Note. The baseline work-culture score was entered as the covariate. The source output reported residual SS = 1146.88 and MS =
22.49. Adjusted means and confidence intervals were unavailable.

Within this sample, the reconstructed statistics were consistent with H1 and the supplied baseline-adjusted
model was consistent with H2. Project-based STEAM learning was associated with higher immediate
occupational Korean performance and a higher four-week work-culture score than conventional instruction.
This pattern is compatible with recent evidence that well-structured projects integrate content, collaboration,
technology, and purposeful performance ( ; ; ). Meta-
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analytic evidence also shows that project outcomes depend on design and assessment quality (Sanchez-Garcia
& Reyes-de-Cozar, 2025; Zhang et al., 2024; Zhang & Ma, 2023). The present findings support further testing
of the model; they do not establish universal or causal superiority.

The likely advantage for language mastery was contextual use. Trainees did not only recall technical terms;
they used Korean to diagnose alerts, explain safety decisions, calculate production quantities, negotiate task
roles, and enact supervisor—worker exchanges. Such tasks can create links between classroom discourse and
future work practices, which is central to work-integrated language learning (Febring & Henry, 2022). They
also provide multiple modes of representation and feedback, consistent with recent project-based language-
learning research (Dooly et al., 2021; Fikria et al., 2025) and learners’ self-directed use of digital Korean-
language resources (Nishioka, 2023). For learners accustomed to examination preparation, using language as
a tool for completing industrial tasks may have made form, meaning, and purpose more mutually reinforcing.

The four-week work-culture difference is educationally plausible but should not be interpreted as proven
long-term retention. Authentic assessment and simulation can position knowledge within realistic roles, tools,
decisions, and social negotiations (Martinez-Argiielles et al., 2023; Villarroel et al., 2024). Vocational
simulations can support situated understanding when task demands are salient and learners receive guidance
and debriefing (Braunstein et al., 2022; Chernikova et al., 2024; Kablitz et al., 2023; Sellberg & Lindwall,
2026; Thomann et al., 2024). Repeated role-play and retrieval may also strengthen later access to learned
material (Agarwal et al., 2021). Nevertheless, the self-report format, missing coefficient, and absence of an
immediate culture posttest prevent a direct claim about retained knowledge.

From a workplace-learning perspective, the intervention created a boundary space between the training
institution and the anticipated Korean factory. Safety sheets, production layouts, wage calculations, and
interaction scripts connected classroom activity with future occupational participation, consistent with work-
integrated language learning (Febring & Henry, 2022). Recent reviews describe workplace learning as
dependent on learning goals, access to interaction and feedback, learner agency, and the design of supportive
environments (Hemmler et al., 2023; Lokhtina & Faller, 2024; Smet et al., 2022). The project cycles
operationalized these conditions through collaborative decisions rather than passive exposure.

The findings also complement recent research on informal workplace learning. Learning behaviours are
more likely when work characteristics, individual agency, supervisor support, feedback, and social interaction
support experimentation and reflection (Decius et al., 2021; Sijbom et al., 2025; Smet et al., 2022; Wijga et
al., 2025). Although the present intervention occurred before employment, it rehearsed these behaviours in a
protected environment. This is important because industrial preparation must develop the capacity to seek
clarification, interpret feedback, and adjust performance—not merely reproduce fixed phrases.

Cultural preparation should nevertheless avoid treating Korean work culture as homogeneous or static.
Concepts such as hierarchy, speed, and collective responsibility are useful only when taught as situational
tendencies open to discussion, not as stereotypes. Research on Korea’s employment system and migrant
adaptation shows that adjustment is jointly shaped by workers’ resources, organizational conditions, policy,
communication barriers, discrimination, and access to support (Cho et al., 2024; Fahzaria et al., 2024; Kim &
Song, 2023; Lee et al., 2024; Novrinda & Han, 2022; On & Iskandar, 2025; Ryou & Kim, 2022). Cross-cultural
training is most defensible when it builds interpretive flexibility and communication strategies rather than
requiring unilateral conformity (Tsang & Nguyen, 2023).

For non-formal education, the practical implication is a shift from separate language and culture modules
toward competency-based projects assessed through observable performance. Existing studies show the value
of program evaluation, digital project learning, multimodal entrepreneurship, and community-oriented
innovation in non-formal settings (Alkhadi & Shofwan, 2024; Darmawan et al., 2025; Firdaus et al., 2026; Ilyas
et al., 2025; Indarthi et al., 2025; Sari et al., 2024; Suminar et al., 2024). Training providers could adapt the
present matrix to local equipment and job sectors, prepare instructors to facilitate rather than merely lecture,
and combine language tests with scenario-based observation. These changes would also align vocational
training with industry needs for technical, communicative, and adaptive competence (Y oana et al., 2024; Hearn
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et al., 2023; Vandenberg & Laranjo, 2021).

Several limitations constrain interpretation. The study used two intact classes from one institution and did
not report demographic equivalence, attrition, a sample-size calculation, instructor equivalence, or intervention
fidelity. Baseline occupational Korean statistics were unavailable. The Work-Culture Scale lacked a reported
response range, dimensionality, and a or ® coefficient, while its self-report format and measurement schedule
did not directly establish retention. The source also lacked verifiable ethics and consent documentation. Raw
observations, adjusted means, and complete assumption diagnostics were unavailable, and the reconstructed
standardized effects were unusually large. Future studies should use multi-site allocation or matched designs,
report complete baseline and follow-up distributions, validate the scale in an adequately sized independent
sample, document implementation fidelity, and follow trainees into Korean workplaces using performance
tests, supervisor ratings, safety outcomes, and qualitative accounts.

CONCLUSION

In this single-site quasi-experiment, the project-based STEAM class had higher reported immediate
occupational Korean scores and higher baseline-adjusted four-week work-culture scores than the conventional
class. The instructional model connected technical language with occupational safety, production flow,
numerical reasoning, collaboration, and situated workplace communication. The findings identify a promising
competency-based approach for further evaluation in non-formal pre-departure vocational education. The
design does not establish a causal effect or long-term work-culture retention. Non-random allocation,
incomplete baseline reporting, a small institutional sample, incomplete scale psychometrics, missing ethics
documentation, and the absence of workplace follow-up limit inference. Broader adoption requires replication
with verified instruments, complete raw-data reporting, documented fidelity, longer follow-up, and actual
employment outcomes.
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