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Generative Artificial Intelligence in Basic Education: A Critical Integrative
Review of Al Literacy, Human-Al Pedagogy, and Curriculum Redesign
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Abstract

Generative artificial intelligence (GenAl) has entered basic education faster than evidence, curriculum,
and governance have developed. Existing discussions often combine generic artificial intelligence with
GenAl, report immediate task performance as learning, and transfer findings from higher education to school-
age learners. This critical integrative review examines how GenAl is being used in K-12 teaching and learning,
what knowledge, skills, and attitudes it may support, which risks condition those outcomes, and what
curriculum and teacher-development responses are warranted. The analytic corpus comprised 47
documents published mainly from 2020 to August 2026: 11 research syntheses, 16 empirical or contextual
studies, nine policy and competency documents, and 11 foundational or methodological works. Sources
were coded by educational level, Al role, learning activity, outcome domain, study design, risk, and
implementation condition; empirical claims were weighted more heavily than conceptual or policy
propositions. The evidence supports cautious conclusions. Structured, teacher-guided use can improve
feedback, ideation, explanation, and short-term task performance, but durable learning remains uncertain
and unguarded outsourcing may reduce independent performance. Al literacy therefore requires technical
understanding, critical verification, ethical judgment, and learner agency rather than prompting skill alone.
An author-constructed 5E application and a human-centered implementation framework position GenAl as
a bounded tutor, collaborator, or assistant while preserving productive struggle and Al-free assessment
checkpoints. For Thailand, adoption should be conditioned by Thai-language and cultural validation, child-
data protection, rural infrastructure, and sustained teacher competence. The review concludes that

curriculum redesign should optimize human-Al complementarity, not automate schooling.

Keywords: learner agency; cognitive offloading; teacher competence; child rights; glocalization

*Corresponding author. Tel.: 083 657 0419
Email address: kittirat@tsu.ac.th
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B introduction

Generative artificial intelligence (GenAl) differs educationally from earlier forms of artificial intelligence
because it can produce apparently original text, images, code, explanations, and feedback in response to
conversational prompts. Earlier artificial intelligence in education commonly operated through relatively
bounded systems, such as adaptive practice, automated scoring, prediction, or intelligent tutoring. By
contrast, general-purpose GenAl can participate in many stages of schoolwork, including defining a problem,
proposing an argument, drafting an answer, translating a passage, generating examples, writing code, and
evaluating a product. This flexibility lowers the threshold for educational use, but it also makes the system's
pedagogical role difficult to see. The same chatbot can function as a tutor that elicits reasoning, a partner
that offers alternatives, or a substitute that completes the task. Educational value therefore depends less

on access to the tool than on the design of the interaction.

This distinction matters because rapid adoption has encouraged an overly simple narrative: GenAl
increases efficiency, therefore it improves learning. Efficiency and learning are not equivalent. A learner may
complete more problems or produce a more fluent essay while the system is available, yet retain less
knowledge or demonstrate weaker independent performance after assistance is removed. In a large field
experiment with nearly 1,000 secondary mathematics students, unrestricted access to a general-purpose
interface improved practice performance but was followed by lower unaided test performance; a tutor
interface with pedagogical guardrails largely mitigated that penalty (Bastani et al., 2025). The finding does
not establish that all GenAl use harms learning. It shows that interface design, task structure, and the timing
of assistance can reverse an apparently positive result. The Organisation for Economic Co-operation and
Development (OECD, 2026) similarly distinguishes task performance from learning and argues that

pedagosically guided use is a necessary condition for educational benefit.

The evidence base in basic education is growing, but it remains fragmented. A recent K-12 systematic
review identified 45 studies published from 2020 to 2024 and reported gains in achievement, motivation,
and personalization alongside inaccurate content, dependence, and privacy risks (Zhang, Lai, et al., 2026).
Another review of 30 K-12 studies found that only nine used quasi-experimental designs, psychological
outcomes were measured more often than objective learning, and the literature underrepresented rural
learners, students with disabilities, and African contexts (Alfarwan, 2025). Zhang and Tur's (2024) earlier
review contained only 13 K-12 publications, illustrating how quickly the field has expanded. A broader
mapping review likewise describes a rapidly expanding, heterogeneous literature that mixes educational
settings and outcomes (Yusuf et al,, 2024). At the review-of-reviews level, Zhang, Deng, et al. (2026)
synthesized 35 reviews and found recurring methodological inconsistency, weak theoretical grounding,
limited outcome validation, and few evaluated mitigation strategies. These findings counsel against broad

claims that GenAl has already transformed school learning.

Three additional gaps require attention. First, conceptual papers, policy suidance, perception surveys,
short classroom demonstrations, and causal studies are often discussed as if they provide equivalent

evidence. They do not. A teacher's belief that a tool may personalize instruction is important for

[2] MIANSANWINERS WINeduveuRiY, 49(3), 1-25
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implementation but does not establish a learning effect. Second, studies frequently conflate knowing about
artificial intelligence, using a chatbot, and learning disciplinary content with a chatbot. These are different
curricular aims. Third, global recommendations are often transferred to national settings without testing
language performance, cultural alignment, infrastructure, or child-protection requirements. In Thailand,
teachers recognize opportunities for personalized learning and efficiency but also identify concerns about
accuracy, ethics, readiness, and access (Tongchai & Malakul, 2026). Thai-language benchmarks further show
that general reasoning performance and culturally appropriate performance are distinct properties: model
size or multilingual capability does not guarantee sensitivity to Thai norms and linguistic context (Kim et al,,

2025).

The central problem is therefore not whether schools should be “for” or “against” GenAl. The more
useful question is how basic education can preserve human agency, disciplinary thinking, and equitable

participation while using selected Al capabilities. This review addresses that problem through four questions:

1. How is GenAl being used as a pedagogical tool in basic education, and under what conditions does

it support learning rather than task substitution?
2. What knowledge, skills, and attitudes (KSA) are associated with responsible GenAl use, and how
strong is the supporting evidence?

3. What ethical, cultural, equity, privacy, and cognitive risks are especially consequential for school-

age learners?

4. What implications follow for curriculum design, classroom assessment, teacher development, and

education policy, particularly in Thailand?

The article makes three contributions. It separates evidence of immediate performance from
evidence of durable learning; it integrates Al literacy, hybrid human-Al learning, cognitive offloading, and
child-rights perspectives; and it translates the synthesis into an author-constructed 5E application and a
human-centered curriculum framework. The intended result is not a universal implementation recipe. It is
a set of design propositions whose strength and limits can be examined by educators, researchers, and

policymakers.

N Conceptual Foundations

Al literacy as critical, practical, and ethical competence

Al literacy is broader than the ability to write effective prompts. Long and Magerko (2020) describe
competencies that allow people to recognize, understand, evaluate, and interact with Al. Ng et al. (2021)
organize the construct around knowing and understanding, using and applying, evaluating and creating, and
ethical issues. UNESCO's student framework extends this orientation through a human-centered mindset,
ethics of Al, Al techniques and applications, and Al system design, with progression from understanding to
application and creation (Miao & Shiohira, 2024). Its teacher framework adds Al pedagogy and professional
learning and stresses that competence develops across acquisition, deepening, and creation stages (Miao &

Cukurova, 2024).
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These frameworks share two principles. First, Al literacy includes judgment about when not to use
Al. A student who can generate a fluent answer but cannot verify evidence, identify uncertainty, or explain
the reasoning is not fully Al literate. Second, ethics is not a final lesson added after technical skills. It should
shape data selection, prompt design, evaluation of outputs, attribution, disclosure, and decisions about
human responsibility throughout the learning process. Ma et al.'s (2025) synthesis of 68 publications on K-
12 Al ethics education reaches a similar conclusion: responsible Al literacy should permeate cognitive,

affective, and behavioral learning rather than remain a detached topic.

For this review, Al literacy is operationalized as four connected capacities: (a) conceptual knowledge
of how GenAl is trained, generates outputs, and fails; (b) practical skill in framing tasks, interacting iteratively,
and integrating outputs; (c) evaluative skill in checking accuracy, provenance, bias, and fitness for purpose;
and (d) ethical agency in deciding, disclosing, and accepting responsibility for use. This definition
distinguishes literacy from mere adoption and provides a basis for interpreting KSA outcomes.

Human-Al complementarity and learner agency

Human-centered education treats Al as a means rather than an educational end. Miao and Holmes
(2023), the U.S. Department of Education (2023), and OECD (2026) all emphasize that systems should
augment human judgment and relationships. Molenaar's (2022) account of hybrid human-Al learning
similarly positions human and machine capabilities as complementary, while Kong and Yang (2024) connect
GenAl use to domain learning and self-regulation. The relevant design question is which agent should

perform which cognitive function, at what time, with what visibility and accountability.

Three bounded roles are useful. As a tutor, GenAl asks questions, supplies hints, diagnoses an
explanation, or adapts practice without revealing a complete solution prematurely. As a collaborator, it
proposes alternatives that learners compare, contest, and improve. As an assistant, it handles lower-level
operations, such as reformatting student-authored notes or producing accessibility supports, after the
learner has made the substantive decisions. The same roles become educationally hazardous when
boundaries disappear: tutoring becomes answer delivery, collaboration becomes ghostwriting, and
assistance becomes unobserved substitution. Learner agency is preserved when students set goals, make
consequential choices, explain decisions, and remain able to perform essential tasks without the system.

Dewey's (1916) account of learning through inquiry remains relevant because experience is
educative only when it supports reflection, continuity, and further intelligent action. GenAl can broaden the
materials available for inquiry, but it cannot replace the learner's encounter with uncertainty, evidence, and
consequences.

From pre-GenAl AIED to generative Al: continuity and departure

Holmes et al. (2019) provide a useful historical baseline for distinguishing contemporary GenAl from
earlier artificial intelligence in education (AIED). Their book considers both what students should learn in an
Al-shaped society and how Al might alter teaching and learning. Its tentative functional taxonomy groups
AIED applications as primarily student teaching, student supporting, or teacher supporting, while cautioning

that the categories overlap and may converge in multi-capable systems (Holmes et al., 2019, pp. 164-168).

[4] MIANSANWINERS WINeduveuRiY, 49(3), 1-25
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The book also questions the robustness and scalability of efficacy claims and identifies unresolved concerns
about accuracy, bias, learner choice, privacy, teachers' roles, and ethics (Holmes et al., 2019, pp. 169-180).
These cautions remain relevant; however, the technologies examined were mainly bounded systems such
as intelligent tutors, dialogue-based tutors, exploratory learning environments, automated writing

evaluation, and learning analytics—not today's general-purpose generative models.

The present review is therefore neither a summary of nor a substitute for the 2019 book. It treats the
book as a pre-GenAl conceptual comparator and examines which propositions remain continuous, which
require revision, and which new boundary conditions arise when one conversational system can generate
content and shift among instructional roles. Table 1 makes this relationship explicit. The extension rests on
a 47-document corpus focused mainly on 2020-August 2026 and on basic education; it adds design-sensitive
evidence about assisted versus independent performance, an operational Al-literacy framework, child-rights

safeguards, and conditions specific to Thailand.

Table 1. Continuity with and departure from Holmes et al. (2019)

Holmes et al. (2019):

Dimension Extension in the present review
pre-GenAl baseline
Predominantly bounded AIED General-purpose GenAl capable of producing
applications, including intelligent and  text, images, code, explanations, and feedback
Focal dialogue-based tutoring, exploratory ~ across many stages of one learning task

technologies

environments, automated writing
evaluation, learning analytics, and

teacher-support tools

Educational

Tentative, overlapping functions of

student teaching, student supporting,

Bounded tutor, collaborator, and assistant

roles whose educational value depends on

roles and teacher supporting when assistance enters and which learner
processes remain visible

Cautious account of promise; limited  Critical integrative synthesis of 47 documents,
Evidence robust evidence of efficacy at scale with claims weighted by design and with
stance and concern that AIED may be immediate task performance separated from

oversold durable, independent learning

Personalization and augmentation are  Productive struggle, cognitive offloading, fading

possible, but choice, assumptions support, learner decision-making, and Al-free
Learning

embedded in systems, and transfer checkpoints are explicit design
and agency

consequences for learners require requirements

scrutiny

Addresses what learners should know  Defines conceptual, practical, evaluative, and
Curriculum

in an Al-shaped world and how AIED  ethical Al literacy and applies a human-first,
assessment

may modify teaching, learning, and

bounded-Al, human-final sequence through an
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continuous assessment author-constructed 5E design

Adds child-data minimization, meaningful non-
Raises accuracy, bias, privacy,
Ethics and Al alternatives, procurement accountability,
teacher-role, and emerging AIED
context Thai-language and cultural validation, rural
ethics questions
access, and revalidation after model updates

Note. The middle column synthesizes Holmes et al. (2019, pp. 164-180). “Extension” identifies the
analytical contribution of this review; it does not imply that the proposed curriculum designs have already

been validated as interventions.

Cognitive offloading, productive struggle, and assessment validity

Cognitive offloading occurs when people use external actions or tools to reduce internal cognitive
demand (Risko & Gilbert, 2016). Offloading is not inherently harmful. Notes, calculators, diagrams, and search
engines can release capacity for higher-order work. The educational issue is whether the offloaded process
is itself a learning objective or a prerequisite for later reasoning. If a novice delegates explanation, retrieval,
or problem representation before building a mental model, short-term fluency may conceal weak learning.
If an experienced learner delegates routine formatting after constructing an argument, the same tool may

improve efficiency without undermining the target competence.

This distinction leads to two design principles. Productive struggle should precede high-level Al
assistance when the struggle is necessary to build knowledge or strategy. Independent checkpoints should
follow assisted practice when the curriculum claims that learners have acquired transferable competence.
Bastani et al. (2025) provide direct evidence for this distinction in secondary mathematics; broader meta-
analytic evidence suggests positive average effects of ChatGPT-supported instruction, but variations in
educational level, duration, comparison condition, and outcome measurement limit direct inference to all
K-12 contexts (Deng et al,, 2025). Assessment must therefore record the process and test unaided

performance, not only judge a polished Al-assisted product.

M Review Design

Rationale and scope

This article uses a critical integrative review, a design suited to an emerging field that contains empirical
studies, research syntheses, conceptual frameworks, and policy documents (Torraco, 2016, Whittemore &
Knafl, 2005). It does not claim to be a new exhaustive systematic review or meta-analysis. That distinction
is deliberate. Several recent systematic reviews already provide database-level coverage, but their scopes
and study sets overlap. The present purpose is to compare what those reviews establish, connect their
findings to influential empirical studies and authoritative frameworks, expose contradictions, and derive

context-sensitive curriculum propositions.

The unit of analysis was the published document, not a human participant. No learners or teachers

were recruited and no personal data were collected; consequently, “participants” and human-subject
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procedures are not applicable to this review. When sample sizes are reported, they refer to participants in

the primary studies being discussed, not to participants in the present article.

Source identification and eligibility

The corpus was developed through a structured, purposive process completed in August 2026. Recent
K-12 systematic reviews and meta-reviews served as anchor documents. Backward and forward citation
chaining was then used to locate influential empirical studies, theoretical accounts, and implementation
evidence. Targeted searches were used to add Thai studies and official guidance from UNESCO, UNICEF,
OECD, the U.S. Department of Education, and the International Telecommunication Union. Foundational
works published before 2020 were retained only when they defined a core construct or model used in the

synthesis.

Documents were eligible when they met at least one of four functions: (a) a systematic, mapping, or
meta-analytic synthesis concerning GenAl, Al literacy, or Al ethics in education; (b) an empirical or
implementation study involving primary or secondary education, teachers, or school-age learners; (c) an
authoritative policy, competency, child-rights, or national-context document; or (d) a foundational
theoretical or methodolosgical source needed to interpret the evidence. Higher-education-only studies were
excluded from claims about basic education unless they appeared in a broader synthesis and were explicitly
used only for conceptual comparison. Vendor marketing, unreviewed opinion pieces, and sources without
a transparent evidentiary or institutional basis were excluded. The main publication window was January

2020 to August 2026, with six pre-2020 foundational or methodological works retained.

The final analytic corpus comprised 47 documents. Table 2 shows the composition and the function
of each source type. These categories are not equivalent evidence tiers: policy documents establish norms
and priorities, while causal learning claims require empirical designs with appropriate comparison and

outcome measures.

Table 2. Composition and use of the analytic corpus

Source group (n) Primary role in the synthesis Evidentiary treatment
Systematic, mapping, Map study characteristics, Highest weight for field-level
exploratory, and meta- recurring outcomes, gaps, and patterns; overlap between reviews
analytic reviews (n = 11) cross-study patterns prevents simple aggregation of

counts
K-12 empirical and Test or document learning Weight varied by design, sample,
contextual studies (n = 16) activities, perceptions, duration, outcome validity, and
implementation, independence of assessment

language/cultural performance,

and risks

Policy, competency, child- Define public-interest Used as normative or

rights, and infrastructure requirements, competencies, implementation guidance, not as
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documents (n = 9) governance duties, and causal evidence of learning effects

contextual constraints

Foundational conceptual Define Al literacy, human-Al Used to interpret evidence and
and methodological works complementarity, cognitive construct propositions; not
(n=11) offloading, inquiry, 5E, and counted as intervention evidence

integrative review method

Total corpus (n = 47)

Coding, appraisal, and synthesis

Coding was conducted in two passes. The descriptive pass extracted year, educational level, country
or region, Al type, pedagogical role, learning activity, outcome domain, study design, sample or corpus size
when available, and reported limitations. The interpretive pass coded four cross-cutting dimensions aligned
with the review questions: pedagogical use; KSA outcome; ethical, cognitive, cultural, equity, and privacy
risk; and curriculum or teacher-development implication. Evidence, interpretation, and recommendation
were kept in separate fields of the analytic matrix to reduce the risk of converting an author's proposal into

an observed result.

Source quality was appraised through design-sensitive questions rather than a single score across
incomparable document types. Reviews were examined for a defined search process, eligibility criteria,
study appraisal, and transparent synthesis. Empirical studies were examined for an appropriate comparison,
sample and context description, intervention duration, validated or independent outcomes, and limitations.
Policy documents were examined for institutional authority, transparency, rights orientation, and relevance
to basic education. Conceptual works were examined for definitional clarity and explanatory value. Findings
were classified as relatively stronger when supported by convergent reviews or independent performance
measures; as moderate when supported by several short-term or context-bound studies; and as emerging
when based mainly on perception data, conceptual proposals, or single cases.

No inter-rater reliability coefficient is reported because the review was not designed as a dual-reviewer
systematic review. This is a methodological limitation, and the article therefore avoids claims of exhaustive
coverage or statistically pooled effects. Its rigor rests instead on explicit scope, source-role separation,

design-sensitive weighting, contradiction analysis, and traceable citations.
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1. IDENTIFY

47 eligible documents across four explicitly defined source groups

!
2. CODE

Context « educational level « Al role « activity « outcome - risk

3. APPRAISE

Design-sensitive weighting: causal learning claims require appropriate empirical

evidence

4. SYNTHESIZE

Compare convergence, conflict, implementation conditions, and confidence

Evidence, interpretation, and recommendation were retained as separate analytic fields
Figure 1. Author-constructed workflow for the critical integrative review. The workflow is not a

PRISMA flow diagram and does not imply an exhaustive systematic search.

M Results

Profile and limits of the evidence base

The review literature shows rapid growth after the public release of conversational GenAl, but the
apparent volume overstates the maturity of school-level evidence. The 30 studies reviewed by Alfarwan
(2025), the 45 reviewed by Zhang, Lai, et al. (2026), and the 13 reviewed by Zhang and Tur (2024) partly
cover the same early studies. These counts must not be summed. The meta-review of 35 reviews by Zhang,
Deng, et al. (2026) similarly represents a synthesis layer, not 35 independent bodies of primary evidence.
Across these reviews, recurring limitations include short interventions, convenience samples, self-reported
engagement or intention, weak comparison conditions, and insufficient measurement of durable or

transferable learning.

The distribution of studies is also uneven. Alfarwan (2025) found ChatGPT in 21 of 30 K-12 studies and
only nine quasi-experimental designs. Many outcomes concerned motivation, perceptions, or technology
acceptance rather than independently assessed disciplinary learning. Studies were concentrated in parts of
Asia and Europe; rural settings, Africa, special education, and sustained school-wide implementation were
limited. Zhang, Lai, et al. (2026) likewise concluded that benefits coexist with inaccurate content,
dependence, and privacy concerns and that long-term evidence is scarce. Consequently, confidence is
greatest for bounded, near-term functions such as generating examples or receiving feedback and weakest

for claims about long-term achievement, developmental effects, equity, and system-level transformation.
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The emerging Thai evidence illustrates both value and uncertainty. In a survey of 416 Thai teachers,
respondents identified instructional and efficiency opportunities while reporting concerns about accuracy,
ethics, readiness, and access (Tongchai & Malakul, 2026). A study of 121 Thai secondary students reported
generally positive perceptions of GenAl-supported summative assessment but also concerns about
overreliance, accuracy, and the need for explicit ethical guidance (Nantaburom, 2026). These studies are
useful for understanding acceptability and implementation conditions; neither design by itself demonstrates
a causal improvement in learning. The distinction between perception and effect is therefore maintained

throughout the synthesis.

Pedagogical uses: tutoring, collaboration, and assistance

A K-12 review organized through presage, process, and product relationships likewise indicates that
instructional goals, learning activities, Al roles, and outcomes must be interpreted together rather than
treated as isolated tool effects (Lin & Tan, 2025).

GenAl as a bounded tutor

The most educationally defensible tutor role is contingent support: the system offers a hint, asks
a diagnostic question, or provides feedback responsive to a learner's attempt. This role can increase
opportunities for practice when teacher time is limited. In physics and science contexts, small studies have
used ChatGPT to generate explanations, questions, or feedback, with learners often reporting usefulness
and engagement (Alneyadi & Wardat, 2023; Bitzenbauer, 2023). A classroom lesson study similarly illustrates
the value of guided inquiry into a chatbot's responses rather than treating the system as an autonomous
authority (Jauhiainen & Guerra, 2023). In programming, structured GenAl support has been associated with
gains in problem-solving or learning experience, although results remain sensitive to prior knowledge and
task design (Yang et al,, 2025). A human-centered K-12 framework proposed by Kong and Yang (2024)
similarly organizes GenAl support around domain learning and self-regulation rather than unrestricted
answer production.

However, a conversational interface is not automatically a tutor. A tutor must preserve the learner's
cognitive work. Bastani et al. (2025) provide the clearest warning: unrestricted assistance produced large
practice gains but weaker unaided performance, whereas a guardrailed interface designed to support rather
than answer substantially reduced the harm. The result is consistent with cognitive offloading theory (Risko
& Gilbert, 2016). When the system performs problem representation, strategy selection, and explanation
before the learner attempts them, the learner may experience fluency without constructing knowledge.
The tutor role is therefore supported with moderate confidence only when assistance is delayed, graduated,

and followed by independent performance.
GenAl as a dialogic collaborator

As a collaborator, GenAl can widen a learner's option space. It can propose alternative explanations,
simulate a counterargument, vary a problem, or generate contrasting examples for evaluation. In
elementary or secondary literacy, teachers, parents, and students have identified opportunities for idea

generation and feedback alongside concerns about authorship, accuracy, and age-appropriate use (Han et
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al., 2024; Hays et al., 2024). In creative and arts-based activity, learners can compare human and machine
choices and examine how prompts, training data, and platform constraints shape an artifact (Vartiainen et
al.,, 2023). Dialogic designs in secondary education have also used GenAl outputs as objects for critique
rather than final answers (Tang et al., 2024).

Collaboration is educationally meaningful when the learner contributes an independent position
and must justify selection, rejection, or revision. A useful pattern is “human first, Al second, human final”:
the student records an initial idea; consults the system for alternatives or critique; then produces and
defends a revised response with a disclosure of Al use. The pattern makes change visible and sives teachers
evidence of reasoning. By contrast, prompting a system to produce an initial essay or complete design and
then making surface edits provides weak evidence of the learner's competence. The literature supports
ideation and dialogic critique as promising uses, but evidence for durable creativity or critical thinking
remains emerging because studies often measure perceptions or product quality without an independent
transfer task.

GenAl as an assistant for access and teacher work

GenAl can assist with translation, reading-level adjustment, example generation, lesson planning,
and the production of alternative representations. Kindergarten and school teachers perceive possibilities
for differentiated materials and administrative efficiency but also report uncertainty about reliability,
appropriateness, and pedagogical knowledge (Su & Yang, 2024; Tongchai & Malakul, 2026). Science and
mathematics teachers similarly request professional support that combines tool operation with subject-

specific and ethical judgment (Cheah & Kim, 2025).

Assistance may improve access, especially when students require language scaffolds or multiple
representations. Yet automated simplification can remove disciplinary precision, translation can distort local
meaning, and personalization based on student data can create privacy or profiling risks. The assistant role
therefore requires teacher review and a clear data-minimization rule. It should not involve uploading
identifiable student work, disability information, behavioral records, or assessment data to an unapproved
service. The evidence supports time savings and expanded material generation more strongly than it
supports learning improvement; claims should be framed accordingly.

Knowledge, skills, and attitudes
The KSA framework is used here as an analytic organizer, not as a validated causal model. Its value
is to prevent curriculum from reducing Al literacy to one type of outcome. Table 3 summarizes the evidence,

conditions, and confidence for each domain.

(11]
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Table 3. Evidence synthesis for learner outcomes

[UnAMNUTHAL (Review Article

Domain and confidence

Potentially supported

outcomes

Required conditions and key limitations

Knowledge — Moderate
(near-term); low (durable

retention)

Al concepts and limitations;
disciplinary explanations;
recognition of uncertainty

and provenance

Explicit instruction, source comparison,
retrieval and explanation before assistance,
and independent checks are required,;
fluent errors and shallow encoding remain

important limitations

Skills — Moderate for
bounded practices;

emerging for transfer

Prompt framing; questioning;
comparison; revision; data
and source verification;

human-Al collaboration

Human-first attempts, iterative feedback,
process logs, transfer tasks, and teacher
modeling are required; task outsourcing,
inequitable access, and product-only

assessment can invalidate conclusions

Attitudes and agency —

Emerging

Curiosity; confidence; ethical
responsibility; willingness to

question Al; calibrated trust

Age-appropriate ethics, visible uncertainty,
choice, reflection, and discussion of
affected communities are required;
perception evidence currently exceeds

behavioral evidence

Responsible Al literacy —
Moderate (framework
consensus); emerging

(measured behavior)

Integration of conceptual,
practical, evaluative, and

ethical competence

Ethics should permeate activities, bias and
privacy should be audited, and human
accountability should remain visible;

isolated compliance lessons are insufficient

Knowledge

GenAl can provide multiple explanations and examples at low marginal cost, which may help learners
connect representations or receive immediate clarification. Reviews report positive achievement outcomes,
but most interventions are short and often compare GenAl-supported activity with business-as-usual
instruction without isolating the active mechanism (Alfarwan, 2025; Zhang, Lai, et al., 2026). Broader
experimental meta-analysis reports an average positive effect of ChatGPT-supported learning, yet
heterogeneity and inclusion of higher education limit direct generalization to basic education (Deng et al,,
2025).

Knowledge gains are most plausible when students retrieve or construct an explanation before seeing
generated content, compare the output with authoritative sources, and revisit the concept without
assistance. The opposite sequence can induce an illusion of knowing. A polished explanation may feel
familiar and understandable while leaving the learner unable to reconstruct it. Accordingly, GenAl should

often follow, not precede, initial retrieval, prediction, or problem representation.

Knowledge about Al itself is also essential. Students should understand that a large language model

predicts patterns in data rather than consulting a stable internal truth database; that outputs can vary with
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prompts and system versions; that confidence in wording is not calibrated confidence in accuracy; and that
training data can encode historical and representational bias. These concepts can be taught at age-
appropriate levels without requiring advanced programming. Al literacy reviews and UNESCO frameworks
converge on the need to combine conceptual understanding with evaluation and ethics (Casal-Otero et al,,

2023; Miao & Shiohira, 2024; Ng et al., 2021).

Skills

The most frequently discussed skills are prompting, questioning, revision, evaluation, and self-
regulation. Prompting has instructional value when treated as precise communication and iterative inquiry,
not as a collection of tricks. Learners can define a goal, state constraints, ask for alternatives, request
evidence, test consistency, and refine the interaction. Yet prompting alone can become a procedural
shortcut that masks weak domain knowledge. A learner cannot reliably evaluate an answer in a domain
they do not understand.

Higher-value skills therefore involve verification and integration. Students should trace claims to
accessible sources, compare output with data or texts, detect missing assumptions, explain revisions, and
decide whether Al is appropriate for the task. In scientific inquiry, learners may use GenAl to generate
hypotheses but should still design observations, inspect evidence, and justify conclusions (Min et al., 2025).
In creative mathematical writing, GenAl may stimulate variation, but assessment should examine
mathematical validity and the learner's transformation of suggestions (Song et al., 2025). In programming,
code generated by Al should be tested, explained, and modified rather than merely executed (Yang et al,,
2025).

Self-regulation is a promising but conditional outcome. GenAl can help learners set goals, obtain
feedback, or reflect, and classification tools have been proposed to align prompts with self-regulated
learning and self-determination (Chiu, 2024). The same immediacy can weaken monitoring if learners accept
the first plausible answer. Effective designs externalize self-regulation through planning notes, prompt-and-
response logs, confidence ratings, error analysis, and a final statement of what the learner—not the
system—decided.

Attitudes and ethical agency

Many school studies report enthusiasm, usefulness, confidence, or intention to use. These attitudes
affect adoption but should not be interpreted as evidence of competence. Positive perceptions may coexist
with overtrust or inaccurate beliefs. Conversely, concern about Al does not necessarily indicate rejection; it
can reflect appropriate caution. The educational target is calibrated trust: learners should know which

outputs can be used provisionally, which require verification, and which decisions must remain human.

Ethical agency includes recognizing affected parties, anticipating consequences, and accepting
responsibility. Ma et al. (2025) found that K-12 Al ethics education addresses cognitive, affective, and
behavioral domains but remains uneven across regions and responsible-Al principles. Learners need

opportunities to examine representational harm, data consent, intellectual contribution, environmental and
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labor implications, and the unequal consequences of error. A classroom rule such as “cite Al” is insufficient

if students do not understand why provenance, accountability, and affected communities matter.

Risks and boundary conditions

Hallucination, bias, and the appearance of authority

GenAl can produce fabricated facts, sources, and quotations in fluent language. This is not a minor
technical defect in school settings, where students may lack the backeground knowledge needed to detect
error. Verification must therefore be designed into the task. Students should identify checkable claims,
consult authoritative sources, record corrections, and explain why a source is credible. Teachers should not
rely on generated answer keys or feedback without review.

Bias is both statistical and social. Educational algorithms can reproduce disparities through data,
labels, proxies, design choices, and unequal error rates (Baker & Hawn, 2022). GenAl adds representational
risk because it produces culturally situated language and examples. A bias audit should ask whose language
and experience are treated as default, which groups are absent or stereotyped, and who bears the cost of
an incorrect recommendation. The audit must examine output in the language and context of actual use,

not assume that English-language performance transfers.
Cognitive offloading and dependency

Dependency is not measured by frequency of use alone. It occurs when access to the tool reduces
the learner's capacity or willingness to perform essential processes independently. The Bastani et al. (2025)
experiment demonstrates that impressive assisted performance can conceal a learning penalty. Reviews
also repeatedly identify overreliance as a concern (Alfarwan, 2025; Zhang, Lai, et al., 2026). The appropriate
response is not a universal ban but staged access: unaided attempt, bounded assistance, explanation and
source checking, followed by delayed unaided performance. Schools should monitor the gap between

assisted and independent outcomes.
Privacy, child rights, and surveillance

School-age learners cannot be treated as ordinary adult consumers. UNICEF (2025) identifies
requirements that include safety, privacy, nondiscrimination, transparency, accountability, inclusion, and
support for children's development and agency. Miao and Holmes (2023) similarly emphasize data
protection, age appropriateness, human oversight, and institutional validation. These principles imply
practical controls: use approved systems; minimize data; prohibit entry of personally identifiable or sensitive
student information; provide meaningful notice and alternatives;, document retention and model-training
settings; and maintain a non-Al route for participation.

The use of GenAl for behavioral prediction, emotion inference, high-stakes placement, discipline,
or automated grading deserves especially strict scrutiny. Such applications can create opaque records and
shift authority away from educators and families. Human review is necessary but not sufficient if the
underlying use is disproportionate or invalid. Governance should begin by asking whether the system should

be used at all.
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Equity, infrastructure, and access
GenAl may expand access to feedback, but it may also deepen differences in devices, connectivity,
paid features, language support, and adult guidance. The Thai digital divide includes geographic and
socioeconomic dimensions in connectivity and digital participation (International Telecommunication Union,
2022), while global evidence shows that educational technology can reproduce exclusion when access,
governance, and context are ignored (UNESCO Global Education Monitoring Report Team, 2023). A
curriculum that assumes continuous access to a high-performing commercial service can disadvantage rural

schools and families and can become obsolete when pricing or product policies change.

Equity therefore requires more than distributing accounts. Schools need shared-device and low-
bandwidth designs, non-Al alternatives with equivalent learning value, accessible interfaces, local-language
evaluation, and teacher capacity to support learners who receive less help outside school. Procurement
should compare the total conditions for effective use, including connectivity, training, privacy review,
support, and exit options, not only model capability.

Thai language and cultural alignment

Glocalization means adapting global principles through local language, culture, curriculum, and
institutional conditions. It is not the superficial insertion of Thai examples into an imported tool. Kim et al.
(2025) developed Thai-H6 and ThaiCLl because mainstream benchmarks underrepresent Thai reasoning and
cultural-linguistic performance. Their findings indicate that capability on general Thai tasks and culturally
aligned judgment do not move in identical ways. This has direct educational implications: a model may
produce grammatical Thai yet mishandle politeness, social relationships, local history, regional identities, or
culturally sensitive dilemmas.

Schools should therefore validate tasks with Thai-language experts and relevant communities
before routine deployment. Evaluation should include standard Thai, regional and minority language needs
where appropriate, age-level readability, culturally sensitive scenarios, and known curricular content.
Teachers need authority to reject or revise generated materials. Local validation should be repeated after

model updates because system behavior is not stable over time.

An author-constructed 5E application
The 5E instructional model—Engage, Explore, Explain, Elaborate, and Evaluate—provides a useful
sequence for preserving inquiry when GenAl is available (Bybee et al., 2006). Table 4 is an author-
constructed application derived from the evidence in this review; it is not presented as a protocol found
intact in the included studies. Elaborate and Evaluate are kept separate because transfer and judgment

serve different functions.
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Table 4. Author-constructed 5E application for bounded GenAl use
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5E phase and human

learning purpose

Bounded GenAl role

Required evidence and safeguard

Engage — Elicit prior
knowledge, curiosity, and an

authentic local problem

Offer contrasting claims or a
provocative scenario after
learners make an initial

prediction

Record pre-Al prediction; teacher
checks age and cultural

appropriateness

Explore — Investigate
patterns, evidence, and

possible explanations

Generate testable alternatives,
simulations, or questions—not

a final explanation

Learners collect or inspect evidence;
prompts and uncertain claims are

logged

Explain — Construct and
communicate a disciplinary

explanation

Critique a student explanation,
identify gaps, or provide a

contrasting account

Student explains first; claims are
checked against authoritative

sources; revisions are justified

Elaborate — Transfer
understanding to a new
context or locally

meaningful problem

Propose constraints,
stakeholders, or alternative

cases for application

Learners adapt—not copy—the
response; performance is tested in a

new context

Evaluate — Determine
independent learning,
process quality, and ethical

judgment

Support self-questioning or
formative feedback, but not
produce the assessed

response

Al-free checkpoint; process log;
source/bias audit; disclosure and

reflection on human decisions

The sequence implements “human first, Al second, human final.” It prevents Engage from becoming
passive consumption, Explore from becoming answer retrieval, and Explain from becoming a paraphrase of
generated text. Elaborate requires genuine transfer to a novel or local context. Evaluate uses independent
evidence so that teachers can distinguish an improved product from acquired competence. The design can
be adapted to subject and developmental level, but its safeguards should not be removed merely for

convenience.

. Discussion

What the evidence supports—and what it does not
Across reviews, policy guidance, and empirical studies, there is broad agreement that GenAl can
expand access to examples, feedback, dialogue, and material generation. There is also broad agreement
that outputs can be inaccurate or biased and that learners need verification, ethical guidance, and teacher
mediation (Miao & Holmes, 2023, OECD, 2026; Wang et al., 2024; Zhang, Lai, et al., 2026). The principal
disagreement concerns the strength of learning claims. Reviews often describe positive outcomes, whereas

design-sensitive analysis reveals that many outcomes are immediate, self-reported, or measured while
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assistance remains available. Bastani et al. (2025) show why this matters: better assisted work and better
learning can diverge.

Variation is likely produced by at least five moderators. First, educational level affects prior
knowledge and the ability to evaluate output; younger learners require more constrained interfaces and
adult mediation. Second, subject matter changes the consequences of error and the value of
externalization. A generated story idea and a generated chemical safety instruction cannot be governed
identically. Third, Al role matters: a hint-based tutor preserves more learner work than a completion engine.
Fourth, study design matters: product quality, enjoyment, and independent transfer are different outcomes.
Fifth, context matters: language performance, teacher competence, device access, and cultural fit condition
what an intervention actually delivers.

The synthesis therefore rejects both technological determinism and blanket prohibition. GenAl is
not an autonomous cause of educational transformation. It is a configurable participant in an activity system
whose effects depend on curriculum, interface, teacher judgment, assessment, governance, and learner

history. The relevant unit of design is not the tool alone but the sequence of human and machine actions.

From tool adoption to curriculum redesign

Curriculum redesign should begin with valued human capability and work backward. For each task,
designers should identify the disciplinary thinking students must learn, the processes that can be supported
without being displaced, and the evidence needed to demonstrate independent competence. GenAl use
is justified when it increases feedback, variation, access, or reflective comparison while preserving those
processes. It is not justified merely because it makes a product faster.

This orientation changes the KSA model. Knowledge must include disciplinary understanding and
an accurate mental model of Al limitations. Skills must include inquiry, verification, collaboration, and
transfer—not prompting alone. Attitudes must include calibrated trust, intellectual humility, responsibility,
and willingness to preserve human agency. These domains interact. Verification skill depends on knowledge;
ethical action depends on recognizing uncertainty and affected parties; agency depends on opportunities
to make and defend decisions.

Assessment is the leverage point. If schools grade only polished products, students and teachers
are incentivized to optimize output regardless of learning. A stronger system triangulates three forms of
evidence: an Al-assisted product, a process record showing prompts, sources, corrections, and decisions,
and an independent performance or oral defense. Disclosure should be proportionate and educative rather
than punitive. Students need clear examples of permitted assistance, required acknowledgment, and
prohibited substitution. Teachers also need procedures for uncertainty; Al-detection scores should not be
treated as proof of misconduct because such tools can be unreliable and can produce inequitable

conseqguences.

Teacher competence and professional agency
Teacher development cannot be reduced to a one-off workshop on prompting. UNESCO's teacher

framework includes human-centered mindset, ethics, foundations and applications, Al pedagogy, and
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professional learning (Miao & Cukurova, 2024). The Thai teacher evidence similarly indicates that perceived
opportunity coexists with readiness, access, accuracy, and ethical concerns (Tongchai & Malakul, 2026).
Effective development should therefore be subject-specific, iterative, and connected to assessment and
governance.

Teachers need at least five practical capabilities: to test a model's output against disciplinary
standards; to design bounded roles and fading assistance; to recognize privacy and bias risks; to collect
evidence of independent learning; and to adapt activities to language, culture, age, and access. Professional
learning communities can conduct lesson studies in which teachers compare an Al-assisted task with a non-
Al alternative, inspect student reasoning, and revise safeguards. Teachers should also participate in
procurement and policy decisions because they see where system assumptions conflict with classroom
reality.

Professional agency includes the right not to use a tool when evidence, infrastructure, or data
protection is inadequate. Human oversight should not become nominal approval of machine-produced

decisions. Teachers must have time, authority, and institutional support to exercise judgment.

A glocal agenda for Thailand
Thailand should adopt internationally grounded child-rights and competency principles while
testing their local enactment. Four conditions are particularly important. First, Thai-language and cultural
validation should precede curricular dependence. Benchmarks such as Thai-H6 and ThaiCLl show why
grammatical output is insufficient (Kim et al,, 2025). Evaluation should include regional, minority, and

culturally sensitive cases and should involve educators and communities affected by errors.

Second, infrastructure policy should treat connectivity, devices, technical support, and non-Al
alternatives as part of pedagogy. The digital divide cannot be solved by issuing a national recommendation
that presumes uniform access, and effective digital education requires an ecosystem rather than a stand-
alone tool (International Telecommunication Union, 2022, OECD, 2023). Pilot designs should include rural
and under-resourced schools from the beginning, not after an urban model has been declared successful.

Third, data governance should be child-centered. Approved tools, minimum-data rules, consent
and notice, retention limits, incident procedures, and access to a meaningful alternative should be specified
before classroom use. High-stakes decisions and sensitive records require stricter limits than low-risk
brainstorming. Procurement contracts should address whether prompts and outputs are retained or used
for model training.

Fourth, evidence should be generated locally. Thai studies should measure independent learning
after Al access is removed, not only attitudes or assisted product quality. Longer follow-up, subject-specific
outcomes, teacher workload, equity effects, and implementation costs are needed. Comparative studies
should document model version, language, prompt conditions, teacher mediation, and the non-Al

comparison so that results remain interpretable as systems change.
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1. CURRICULUM INTENT
2. HUMAN FIRST
What must learners know, do, and
Attempt « predict « explain « set goals
value?

4. HUMAN FINAL
3. BOUNDED Al
Verify s revise « transfer s take
Tutor « collaborator « assistant

responsibility

CROSS-CUTTING SAFEGUARDS
PEDAGOGY ASSESSMENT

productive struggle process evidence

fading support Al-free checkpoints
CHILD RIGHTS GLOCAL FIT

privacy s safety Thai language « culture

meaningful alternative rural access « teacher competence

Figure 2. Author-constructed human-centered framework for GenAl curriculum design in basic
education.
Implications and Recommendations
The recommendations in Table 5 distinguish actions by actor and indicate the confidence of the
supporting evidence. “High” confidence here denotes strong convergence in risk or governance guidance,
not necessarily a large causal effect on achievement. “Moderate” denotes convergent but mainly short-
term or context-dependent evidence. “Emerging” denotes a plausible proposition requiring stronger school-

level testing.

Table 5. Actionable recommendations by actor

Actor and priority action Rationale Confidence

Teachers — Use a human-first Preserves productive struggle and Moderate

attempt, bounded Al assistance, and makes learner contribution

a human-final explanation or visible

product

Teachers — Require source Addresses fluent error, High for risk control;
verification, correction logs, and provenance, and accountability emerging for learning
proportional disclosure effect

Teachers — Include Al-free retrieval, Distinguishes assisted Moderate

transfer, or oral-defense checkpoints performance from acquired

competence

School leaders — Approve tools School-age learners require High
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Actor and priority action Rationale Confidence
through age, privacy, accessibility, stronger protection than adult
language, and bias review; provide a  consumers
non-Al alternative
School leaders — Allocate time for ~ Teacher judgment is central to Moderate

subject-specific lesson study and

shared evaluation of outputs

effective and safe

implementation

Curriculum agencies — Embed

conceptual, practical, evaluative,

Prompting alone is an incomplete

and unstable curriculum

Moderate-to-high

framework convergence

and ethical Al literacy across subjects

and grade bands

Curriculum agencies — Define which  Prevents silent erosion of core Moderate

competencies must remain knowledge and skills

independently performable

Policymakers and procurers — Global model performance does  High for governance

Require Thai-language, cultural, not guarantee local fitness need; emerging for

rural-access, security, retention, and optimal metric

model-update evidence

Researchers — Report Improves replicability and High

model/version, prompt design, separates tool effects from
teacher role, comparison condition,  activity design

and independent outcomes

Researchers — Conduct longitudinal, Current evidence is short-term High as a research priority

multi-site, and under-resourced- and contextually narrow
context studies with unaided transfer

measures

Implementation should be staged. A school can first classify uses by risk and pedagogical purpose,
then pilot low-risk activities with explicit success and stop criteria. Success criteria should include
independent learning, equity, teacher workload, privacy incidents, and student agency—not usage volume.
Results should be reviewed before expansion, and model updates should trigger renewed validation. This
process turns adoption into accountable educational improvement rather than irreversible technological

momentum.
Limitations and Future Research

This review has four limitations. First, it is a critical integrative review, not a new exhaustive systematic
search; the purposive corpus may omit relevant studies, and no inter-rater reliability statistic is available.
Second, English-language and publication bias likely shape the international evidence, while Thai and other

underrepresented-language research remains limited. Third, included reviews overlap substantially, so their

[20] MIASANWAERNS UNINBIGBVOULAY, 49(3), 1-25



[UNANUSTIAL (Review Article NIASANYIANEANT UATIMEIABVOULAY (Journal of Education Khon Kaen University)

study counts cannot be pooled and apparent convergence may partly reflect repeated primary studies.
Fourth, GenAl systems change faster than publication cycles: model versions, safety controls, prices, and
data policies may make specific findings obsolete.

These limits reduce confidence in universal effect claims but do not remove the need for action.
Future research should prioritize durable and independent learning, developmental differences, students
with disabilities, regional and minority languages, rural infrastructure, teacher workload, and child-data
governance. Multi-site Thai studies should preregister outcomes, preserve non-Al comparison conditions,
document model versions and teacher mediation, and include delayed transfer tasks. Researchers should
also test the 5E and human-centered frameworks proposed here rather than treating them as established

interventions.

B conclusion

GenAl can enrich basic education when it increases feedback, alternatives, access, and reflection
without displacing the cognitive and ethical work that students must learn to perform. The current evidence
supports structured, teacher-guided use more strongly than unrestricted access. It supports short-term
performance and engagement claims more strongly than durable learning, transfer, or system-wide
transformation. The most consequential risk is therefore not only inaccurate output; it is mistaking an
improved Al-assisted product for improved human capability.

A defensible curriculum integrates four dimensions of Al literacy—conceptual understanding, practical
interaction, critical evaluation, and ethical agency—while retaining independent checkpoints. Teachers
require subject-specific competence and authority, learners require age-appropriate protection and
meaningful choice, and institutions require language, culture, equity, and data-governance safeguards. In
Thailand, locally validated Thai-language performance, cultural responsiveness, rural feasibility, and teacher
readiness are conditions of responsible adoption. The educational aim should not be to make schools
maximally automated. It should be to develop learners who can think, create, collaborate, and act

responsibly with Al while remaining capable without it.
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Abstract

Artificial Intelligence (Al) has become a strategic driver of organizational effectiveness in higher
education institutions in the era of digital disruption. However, prior research has predominantly focused
on teaching and learning contexts, with limited synthesis at the organizational level. This study aimed to
synthesize the role of Al in organizational effectiveness in higher education administration, classify key
dimensions of Al application, and develop an integrated conceptual framework. A systematic literature
review (SLR) was conducted following PRISMA guidelines. A total of 22 studies were selected from ERIC,
ScienceDirect, and ThaiJO databases and analyzed using content analysis for conceptual synthesis. The results
indicated that Al enhanced organizational processes, particularly data-driven decision-making, predictive
analytics, and strategic management. However, Al did not directly influence organizational effectiveness; its
effects were mediated by organizational mechanisms, including digital leadership, organizational readiness,
organizational capability, and Al governance, within the context of digital transformation. The study proposed a
multi-layered causal framework integrating Al, organizational mechanisms, and organizational effectiveness
based on the AGIL model. This framework contributes to the literature by addressing the ecap in
organizational-level synthesis and provides a foundation for future empirical research.

Keywords: Artificial Intelligence; Organizational Effectiveness; Higher Education; Digital Transformation;

Organizational Mechanisms
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auayunadeud Tugnsld Al ewasunddigi3oudiunumiluniadeudinntu (Ouyang & Jiao, 2021)
sy 1UseAvgideniia (Generative Al) WaghUUTIEBINIWIVUAMEY (Large Language Models:
LLMs) 1y ChatGPT Baifiudneninues Al lumsasraidem Jinsesidoya auayunsfeud wanfisssansam

v

nsiuiunuvesantugaudnu (Dwivedi et al, 2023; Kasnedi et al,, 2023) sg1slsfinin nsld Al fafinnuides
Fuamugniesuaranutindefiovestioya mmudiui eafivesdanaifiu Arnimdeudimedava waziSesa
an1tugaudnysiesiannulouts wnUfoR Tassadeiug uasnalnifugua eduaiunisly Al ogis
Furiasau (Ally & Mishra, 2024; Jin et al., 2025; Spathopoulou et al., 2025; Williamson et al., 2024)

Tnwagy Al Fldfunumidsaduedosdoatiuayunadouiuasmuimsniniu wifadutadedundouds
gmsmansisfneamlumsenseduUsyavinassdns egndlsfinnn dnenmdsnanllasnsoneliAanadnsluszeiu
a3fnslalaesmludf mndesedunisaiunudssuusaznalndsesdnisiiuunzay (Abbasnejad et al., 2026)

o v

RAYTE ANUNTOUVBIDIANTT AUTIOULBIANIT WaLsITUNALIE Al Fovimthiteuleansussyndld Al

o

oun aaws
Tgusravsraasinsvasan1iugaudng

2. Uszanswaasdnisluuiunaaudnen (Organizational Effectiveness in Higher Education)

Ustavisransdnismnefenuaunsavesesdnislumsussqimine Uiusirenisidsuniauasidas
n3nenslidunadnéfifnue Tuudungaudnu wuidadananfildsidaansnadnsFeiuu udnseuagu
Usgavsamlunslidninens aunm anudadu uazanudiiamuiusiafiunisdans@nwm n13ds uaznns
UTN1939IN15uNF9AL (Almeida et al., 2025; Hoy & Miskel, 2013; Maral & Cetin, 2024; Multan et al., 2023)
UsganSraninisvesanitugaudnudemsinsanludnuasiBessuuwasBanvils 1nnin1sussiiusignadng

v 2 d[
AUlAA LN
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nsfnuilldnsounuifin AGIL 984 Parsons (1951) Fsa5urei1eeansiesufUAninidfey 4 Usens
aghadeulesiu loun nsusudseanimuindey (Adaptation: A) nsivuakazussaidvng (Goal Attainment:
G) MsysannNIsANETusuarnsAndunun1elueAns (ntegration: 1) arN1351593NWIATENRAZLUULKY

Y9409ANNT (Latency #38 Pattern Maintenance: L) TuuSungaudnu Sfwmailasyiauninuanininveuing sy

'
a

Tumsusudmanisivasunlasmanaluladuasding Ussanusia Ussaiunusindessninamiiedu wagsnw
ANEUMIVINITHAL TUUTTTUDIANTT

dmsunsidedl Usgdnduanadnisgninnualilunadnivdnesnseunuifa wasiansanludnuazid
FEUULALTINMEAMUNTBU AGIL nanafie UsednsnassdAnismneiiaanuaiunsavesantugaudneilunsusudn
Taenndesiunsdsuudamesanmwndesuazinalulad nsfmuaazussaidmeaaiusia msysanns
NINYINT NTTUIUMT kazANUTIMTesEnimhisnunely Aaenaunss1seinyIAdeunIivIng WUULKUNS
Fufiua upzanureifiesesesdnig mafimsanesdusznauiis 4 ffedradeslssiuiseasiiouauannsn
Tunsaiunuuaznmsiauvesantuaaufnylisgvpseunay

3. mswWasurugadvialuaattuaaufinen (Digital Transformation in Higher Education)

mMadsunugadvaluanitugaudnuilunszuiunmsdisuudandessuuiinseungulasiasnesdnis

nszUUNSANTLY JULUUNMSIANSSeus wasnsasinuatinilaeondemalulafdviawasdoyadugiu ns

U

1

Wasuudinaniadlifssnsimelulafuldativayunui widunsuiudeudsae nsuims uaznis
Aduiusivewminedeliaenadesiuiasygiagiuauilasdsnusda (Brabazon, 2017) lnglamznsuns
53UMYeY COVID-19 Fassliandugaudnuiusunsfeus msvims uaznsliuinsidngszuuadiaogisng
wiouhldiutedifadulasaaiisiiugiu anundoutesyaanng wazamuansolunsUsufvesesinisesng
¥aLau (Garcia-Morales et al., 2021; Watermeyer et al., 2021)

Al Dussdusznovddnueinisidsuriudsngn imszdeliminerdsannsaliveyalunisinns
Seud msussdiung n1susmamineans Msdedula uaznisunudnagns dwalizliuuresminedy
Warnannslimaluladifieatuayumsdidunulugumine desaasosild Al wazdeyafugulunmsiuindon
89AN15 (Nash & Kelly, 2025) agnalsinia MswWasusudildiAnnnmaluladifissdie uidesorfoausile
JEVIUINgdey A1Asy Anaenvu wasgildulddiuds iuesetngdaleunsuaznszuiunisandulatiuiuy
(Gellai, 2023)

vauzieriu msld Al luszdvanduneliiAnanuidssiuaiesssy anududius anslusda A
fuiiavey wazauindefievesteyn anriugaudnudeiesianulouts uwiuflR waznalnsssunAviaie
Amuaiiananazauaunsly Al egwduiaveu Tnsuumesimngaudlinmsufiasimalulad widunsdau
aEJNisﬁmxi’amwiﬁ’umiu'%mimwm?{mLLazms%’mm%‘aum%’wmﬂiaﬁuaw (Tong et al., 2025; Wang et al.,
2024)

Tunmsan Msasurgad ”aL‘fluﬁuwL%q&mamam%ﬁﬁmumﬁgﬂmmﬁwLf’lu AAN19 warguluunIg
Uszgndld Al luanduganfing snifinadFavesniawdeuinuiiuegfueuansovesesinislunisuiulassadng
NSPUILNIT NINEINT warszuuiugualiaenadosfumaiBsuuuanmanalula demgil nseunnAanisive

= o 1 al' 1 1a ° Y A & a Aaa a i v ag 1 a s 4y LY
"i]ﬂﬂ']Vluﬁﬂsﬂﬂ’ﬁLﬂaﬁlquu%@ﬂw&wqﬁuqmLUUU?UWWN@WSWﬁWQﬂWiUi%E‘!ﬂﬁﬁ.% Al :ui“liﬂﬁlﬂL%ﬂ@ﬂﬂmi%iawaaWﬁ“Um

DIANISLALATI
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a s

4. Uygrsehugivuszansnansinislugaufine (Artificial Intelligence and Organizational
Effectiveness in Higher Education)
winmAdedunnagyiewit Al Idnenmlunsiaunmsanidunuesandugaudng wisdndlvess
Anwsadnsianziy wu UstBvSammsldnsnens msussaiusiia uagnansenumadenn vaifidiaiuneinns

' ' o w

Uszendld A L%auiaﬂiﬂéﬂssaw%maaqﬁmﬂuszﬁuamﬁusjmﬂszmumﬂmﬁﬁagaemmﬂm (Almeida et al., 2025;
Maral & Cetin, 2024; Multan et al., 2023) mié’ameﬂuﬁauﬁ?jmﬂL%auimwmwum Al nalniBeoannis wag
UsvanswasaAnsiiilunsevesuisedadussuy

deRasananudenlesszring Al fumssiiueulusziuesdnms wuin Al aansauduldsunsyuaums
vosan1fuganAng sadumsinsgiteya nisweinsal msdadula madamaieud wasnisuimamineins lag
PefiuauTInGa ALy wazaUanunsalunsliteyaatiuayunisusms (Nash & Kelly, 2025; Tong et al,,
2025) AULUIAAALANLNTALTINATR (Dynamic Capabilities) Al ﬁﬂﬁamuzLf]wn'%’wmﬂiL‘TJaqwﬁmam‘ﬁﬂhaW
89ANNT3U3LeNa (sensing) AT lonTa (seizing) wazUSUUABUNSNeINSWaYNSEUIUNTS (reconfiguring) Taenadas
fumsivasuulasesanniinaes (Teece, 2007)

agnlsfiou dnenimmanaluladiliiiluguszaninaednsiaedmludf uidesendenalnifsesdnislu
nsuwlasdnenimees Al lugnisujURuasuadns annisduaszdaunsaduunnalndenails 4 senis laun

'
¥ o 1

AmigiihAdvia Farvusiderimivagiiananisld Al arumienetesdms danseunguyaaing Tssadrefiugnu
Yoya uazmsoonsumsUAsuulas aussnuzednis Ssavvioumnuanunsalunsysanmsuazliminensiiels
Aawadns warsssiniivna Al Gasniulinsldmealuladiinnnalussla Suiswou Uaenste uazudede (Abbasnejad
et al,, 2026; Shal et al., 2024; Spathopoulou et al., 2025; Tong et al., 2025)

et dedunusiinanuni@eslosiunseu AGIL wes Parsons (1951) nalniBsesAnsmanifiunumdenlo
nsUszgndld Al lddanuaninsavesanifugaudnunlunisusudweanimuinaen nsussqudmune n1sysanis
mMsafiunungly Kagn1351583NIANNULLALLUULNLTBIDIANT INEUATIELAIN mim?%surzjmgﬁ%ﬁaﬁmﬁwﬁ
Duuunisgnsemans Al ilunswennsidegvsmans nalnidsesdnisvutifiulasdnenimees A Tugnmsandiuau
LazUsyavEnanIsnsmNsaU AGIL WunadnsvesnudLSHINg 1Y NseuLLnARTRLERAETLSI AR

Ve SEAUTTI SR URNUERYE Al nalnidaesAng waUsedninaeasanis

M 356 dun53ds

meiserdsidsudeuisnsmumunssanssuegafiustuu (Systematic Literature Review: SLR) Sruuuams
PRISMA 2020 iitedaiarerivdngmudssedndifstuunummesyaussivg (A) seussansuansdnisluuiunms
UImMsgaudnm

1. uwdsdaya (Data Sources)

I uAuUnANLA ST M unsUsdulaegnssqandiangiuteya ERIC, ScienceDirect wag ThailO
Faneunssewing a.a. 2021-2026

2. nagnsn13duAY (Search Strategy)

nsdvAumAsouAay 3 18 taud Al gaufnw wazn1susmsvsedseansuasidans tngldaAuntuninewas

AMBINUIIAU AND waz OR Al

[30] MFEASANWIANENS WNINedEVRULNAY, 49(3), 26-46



unANUSYIAL (Review Article MsEAsANYIAENS unAveasveuwny (Journal of Education Khon Kaen University)

Feg1eYRANAUN SN Y Toun

(“artificial intelligence” OR Al OR “machine learming” OR “generative Al” OR ChatGPT) AND (“higher
education” OR university OR college OR “tertiary education”) AND (administration OR management OR
leadership) AND (“organizational effectiveness” OR performance OR efficiency)

dmsugudeya Thalo Wdutsnwilneuasnwdengy wu “Uauszivg aiveds” Al gaufnun”
“UryrUsehng MIvsmsn1sfing” uag “Artificial Intellisence Higher Education”

nansauAuosiunUIeNaNsaNN ERIC $1uau 349 T18m3 ScienceDirect $1aU 1,125 18A75 LAy ThaiJO
$1UAU 72 5993 TIVEY 1,586 5163

3. miﬁ’ﬂmi‘ﬁayjaLLaxmiﬁ'ﬂnia\i (Data Management and Screening)

KaMsAUAUIN ERIC ua ScienceDirect gniidglusunsy Zotero ionsiadounazdnaansnenise,
mmzﬁ%aﬂamﬂ Thaio ld§un1snsiadeudenuesmanaaiiienty dwaldidsenisgrsiuay 457 s1enns
UALUABLONATAIMTUNITANNTDITIUIU 1,089 T18N15

NIAANTBIANLLUINIG PRISMA 2020 (Page et al., 2021) finsananiedeaarundade Tnefmdeniu
ety Al lugaudnwiiidenlostunisuims eedn1s vieUssaviuassdms uazdneonnusedunisinyity
ﬁugwu nuiiiuanenisdeunsaeusiein LLazmuLmﬁﬂﬁlﬂLﬁm%qﬁ’umiu‘%miqmuﬁﬂm NAN1IANNTOIN
LoNaNINIUNm 331 919075 Inglianansadndatuduld 170 s19m3

4. asUsslivAMUMUIZaNYRNLENETT (Eligibility Assessment)

H3deUsziiwenasatiudiy 161 Men1snuinguszasd 3 Ussiu laun unuimees Al nedssdnsua
09An13 nalnidsesdnisiifenles Al fuuszdvBrasidns uasaszdmiviannseuuAndeysannisluuiun
MsuImsandugaNAn

UNANUMLLWRNIEEIS 8 18391 nIansssumsasulngliidedesrnis saudsunanunluidsulesiy

U

a a (3 Y =

HATNSAUNTUIMIN VS eU T AVIENARIANIT QNARDBNIINNSANY

wamsﬂizLﬁuwudwﬁwmmﬁgﬂﬁmaam‘hmu 139 518113 Usznausie ufittiunisSeunsaeusiuiu
52 579713 uUAUNISEaNSUNIoA15E Al LUl wau 43 518015 udaluiAnnsamatAIIuIN 24 519015
warunaudiliannsadndadusiulasiui 20 18073

5. wnansiidhgnisdaasiei (Final Inclusion)

AENEINITUTE AL ZANVDLONANT HITE "’mLﬁaﬂwmmﬁmummsﬁlﬁwajmﬁmswﬁu,az
é{’qmwﬁ%uqmﬁwﬁnmu 22 $19M13 Usenaumeunauang udeyaana (ERIC uag ScienceDirect) 31U 19

18N kaTUNANAINGNToYE ThailO 91U 3 $18n15 Aeuandlugui 1
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PRISMA 2020 Flow Diagram of Study Selection

Identification
9 Records identified from: L?| Records removed before
»| | =5e Screening:
Q * ERIC (n = 349) -Q Duplicate records removed
« ScienceDirect (n =1,125) (n = 457)
e ThaJO (n=72) l
Records after duplicates removed
L 2 (n=1,089)
Screening
-
3-1 Records screened =] Records excluded
SXQ 1) i (n=758)
Eligibility
Reports sought for retrieval Reports not retrieved
(n=331) > (n=170)
Eligibility Reports excluded, with reasons:
=139):
Reports assessed for > (n )
= eligibility * Leaming and teaching focus (n = 52)
'Q (n=161) « Adoption or perception studies (n = 43)
« Conceptual or technical focus (n = 24)
o Full-text unavailable (n = 20)
v
Included ]

Studies included in the systematic review

Figure 1. PRISMA 2020 (Page et al., 2021) Flow Diagram of the Study Selection Process

6. msanadaya (Data Extraction)

a v [ Y%

Hidvatndoyannunanudiiunasilaslduuuesuiidivunly aseunauiiss Ifweuns Fnqusasd
508U USunMIAnw Mauszgndld Al IRAUNMIUIIMIVTE0RNT LagHAGNSAUUTEANSHABIANTT L
Foviudumnadieltlunnnsitasdaaneideyadeld

7. mseszsidaya (Data Analysis)

%ayjaﬁ"l,é’mﬂmiaﬁﬂgﬂﬁmﬁmiwﬁﬁ”@a%%mﬁlmwﬁl,%ﬂﬂszlﬁu (thematic analysis) Ingandavianis
51899 UNe (inductive approach) kagnsaukuIAANITITEsWAUlUNISAAMUTEYE NTEUIUNITIATIEN
Usgnausemsrimuasita msdangusia wermsdaenesidulssdiuvdn ilossuigunuimues Al nalniBesdns
warANUFUTUSIUUTEAVBHADANIT LT UMM SUSM S ANAN T

8. nsUsEliuAMAINGUITY (Quality Appraisal)

FAveddunsuszfiunuamvesunanNfinunsdadonierfiuanuundedevesnanisdansiz
Tngfiansanainanuindefevesundsdnius arudaauvesingussasd anumazauvesseifouisive
ArudonAdasTaman1TIde waraTIABtestuuTUnnTUImsgauAnu el namsUssdugnldUsznounis
Arszsiuaznisinnudeya unndnstiidunasilunsdneen elinsduasziosdausiianuasudy

LAYIOUAIU
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B ans3deuaznisenusiena

WNan1538

v '
=~ d

noudNaNaNanIuIAUITEaIANITITY HI78UNaUTaYaN UTIUVONIUNAAEDN LI DLARIYDULUA

¥ g
uardnwazvemdnguililumsdaased fail
toyaiuguvasnuideiidadon
UnATRIUMSARENALLLIMS PRISMA 2020 waziiingmsdansnesisisnuoy 22 3os Usznouse
unANLIINgIUTELA ERIC Wag ScienceDirect §1uu 19 1303 Faldiuvdngiundn warunanuain Thailo $1uam 3
Fos Faldafuayumsimmluiiunussmelng unaaimeunsszing aa. 2021-2026 nsdnlngusngnds ae.
2023 Fadhutiityysriviidaiuie Generative A) I¥3unsUszgndldogiunsvans
swiidadonuiadunAdedesedng 14 3eq warunuymnssunIsmIeunANLITULIAR 8 130
NaNIFATIZRAEYBUUNUMYBY Al fensildsuianszuauns nalniBaesdnns wazUszansuassdnisly
andugaufine Aesuazienlu Table 1
Table 1. Synthesis of Included Studies (n = 22), Distinguishing Core Evidence (ERIC and ScienceDirect) from

Contextual Support (ThaiJO).

Huds @) WiTeuazuvasdoya naansuanuaznalniBeeeAnIg 32AUAIY
Wuudevas
ningIu
Abbasnejad et al. HENUAB: SLR 85 1304 UarmAug Msysanms Al feaideslessefuaniu Uunan
(2026) 35001 6 TEIVTUIMTINGT 3 Unkg AN LLazﬁ?j"’uL‘%sJu'sjmwhﬁumwza
BIANS
Aderibigbe et al. daynannsuazindnem 507 aulu Al Fremensaiziuunsdniunui Uunan
(2025) UTIMEIAUENSTe MU TS E; winga lnensativayuvesanIiu
AATILEIE ANFIS
Alkaabi et al. (2025)  nsdlfinuIBRMNIN; FuN¥alo1sd 10 ChatGPT atfuayunisiseuiiay Uunang
Pukazndny 10 auliamMivendeansy  Usendanan widesdiuleuieiiuaau
omulefland Suiuliesgivdngiu  dessiunisienuazanudedngnig
314 ChatGPT s
Ally & Mishra (2024)  UNAILTIUIAAIINNTNUNIU auensouuleuny Al seduan1duy 1
enansuazuleue; lfingusiegn ATOUARNNITHAINTIN MINAIANTTOUY
st Ul wagnshinenadsuuse
Bagherimajd & madannziefimudanan 39 Soq Al daigiunmsfnuiitonudsBusinunis Uunans
Khajedad (2025) waznauauNNEITeIY 5 Au; Ww193AnTs vingns masews uinnssy
AT MAXQDA uarn1sdeans
Carmo et al. (2025) SLR 37 1399970 Web of Science, msLU§aumuqﬁa%ﬁaﬁaULﬁuUszﬁw%mW Yrunag
Scopus ey EBSCOhost wazUSUNTEUIUNITUTINS
Chakamanont etal.  nIANWMUUNAL; 191589Wasnsal  ChatGPT Yaeifinuszavnwnisaoy Uunang
(2025) WIvende 170 au tivdeyanisld MY WATUUIMT usidoeilafiendny
ChatGPT fERUUADUNINUAZIATIET  QNADILALITHETIU
o
de la Fuente & SLR s PRISMA $1u7u 243 (399 Al dagBunsiSeuiwasnsaiiunues J1unang

Farhadian (2025)

Iinsiilan anudeuled wazdn

' < o o
nanUTzLAuaIAgY

andu lngdusgiusTsiniuia anumiou

YDIDIANT LATANTTOULAY Al
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Table 1. (Continued)

[unALUSYIFY (Review Article

duds @) WIVeuazuvasdoya nadwsvanuaznalnigeeeAns FTAUAIY
iuudeves
nangu
Dwivedi & Joshi  @1923U3MT Un3W1N15 wag waluladAdviatsifinannmuay dunan
(2021) QLG’T}mmﬁﬂuﬁuLﬁﬂ 583 AL; AMSUSUMVRITING R e TngRBd
AnngianuiasTosay nFanTIzRU Toseadaiiug iy s
Hnousu wazuleunealivayu
Gellai (2023) PANUGITIUUNATEVIY; AT Wleuie Alininiasediesendne dunan
gRunumdeleuisluansy UMANe1dY §5 uazn1AgIna e
91041305 67 S8UAzUDYA JwiuAmUAAnI9EITINAUIA
soulall
Howard & Ulferts  unAMaBanuiAnaIneuide Al daaSunsiseusianizynnauae i
(2024) nsel Anwuazdoyaadd; lwilndy  UssdnSaimnisuims usddead
Mg Wlgung 938555 Wagn1siaIN
YAANS
Jin et al. (2025) Aassiuleviswaswnufifives  msth Alunlddesiulevieasesssy  Uuna
uniinende 40 wisly 6 gllme;  MsFeans MmN A
AT IUTTIAY wazAuImilevesiidiuladiude
Lnich et al. d15aindny 751 AuLay nseeusu Al Tusgiuanulina Uunan
(2024) Useywuleasiiu 1,009 AY; ms%’uimﬂmﬁlaq Anulusala way
TATRAIWUUUTIRDIAUNTT NsANATE AT UNANTENY
laseasn
Mongkonnam &  J8ITeUUUNAY; d1539UAAINT wnendesaasdld Al lunisuims dunan
Tsailexthim (2025) 377 Aunuvninendeluindu  3w1n1s laewauulouis yaaing
VD457 7 Une uazduntval Tassanefiugiu wasnsiiugua
HTevey 9 Au
Nash & Kelly Uszaunsalvesuims 1 adly Al reifisdszavBannnsiieses #
(2025) MsUszidiu 2 angnsseau WAEMUVIUMENERT Widesede
Uudin@nw AIUNTOUVDIDIANITHALNNT
nsaeulneuyyed
Saihi et al. (2024)  wuudsvtnAnw 107 AuuAy nsteNsuLInUen Al Tuagiy J1unana

2197158 85 AU 571 192 AU

FA51¥91A8 PLS-SEM

Y

o Y

UselgaukazUsea@nsnmansus

U

papnuANY ANl Ay

dud uazamnndoya
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Table 1. (Continued)

Shaletal. (2024)  wuudmaussaninduminerds  amefihnsvasunlasdaaiums Uunana
50 AU 91N 4 USBNARINSU Suiusglend anudiy uagnns
AAsEsiFiy SEM uagmisaaney  geuiu Al innilan
Spathopoulou et LUUA1529919158 417 AUAN o1sdsullld Al iensaou Urunans
al. (2025) wa8iln1a IATINAIL ANOVA  11nndn diue1arsdenlasiunuim
wAEN1IONNDY auuleuny M3 wagnsuseiiy
Al
Tong et al. (2025)  numuegrnduszuuny NIBUGTIIAUIA Al ATBUARN 10 Uunang
PRISMA wag a1z ilidomm inu newiumnulussla annudu
unAw 28 1304 5351 Anududid anuiuRaveu
wazAiunsaonse
Tuanpusa (2024)  MUMIULATALATIEILENATS Al gifuayunisanaula maseus #
Feadu AlTumsuimsmisfine nsusgiiu uaen1udms uddos
WauAunseu uleuie wasns
MAUQUALTIRTEETTU
Villegas-Cha et al.  JiAT1evidoyaTeduseiv) 500 Al vineguseansamilsuiugn uward  Uiunang
(2026) 518M13098 DEA Uaw Al Uay Islindsnuiunaansnisiseu;
WIUWBUNEN 15 918791 Juladeddnseussansandidey
Wang et al. (2024) Anresidlevnulove wnddii  wnivendednduailindu Al oghs U1unang

LASVISNYNNTVBINNIINYB YT

nluansys 104 una

LY [

seinsede InewiuasesIIy AL
gneiea Anududind wasuun

UjURanizanun

WeLA: SLR anefis msnumuissanssuegndusyuu seduanudundaemdngiuinisanananuminzauvesssdeuis

AAaINVaneLaziissneetunareya MsnsivaeuaIindelie warAunsweEng useUsEAvEHaanTg Tneuuadu

SEAUE Uunans wagen

wu2LIUN1SANUN (Publication Trends)

1Y

AnvaznsinuLazszidsuIINevessuIenaadan (Publication and Methodological

Characteristics)

SuaLLd AN gINUSNBMLI b UTBIUIT BN IUNUTINSAALEBN bawn UNARNY

Y

4 a

N ANNANANYT waY

UseLAnuaisive fesiuazidenlu Table 2 1 lAiuLn USRS N15N5EAEFALUSUNIendmans way

) = ada v al av A 9 v a a s 9 =
aﬂ'@mzizL'UEJ’UQﬁ%]'Ewﬂﬂm”lmﬁ]EJLﬂEJ?ﬂUﬂWiiJizqﬂm‘I“U Al LLa%‘Ui%amﬁNaaqﬂﬂ']'ﬂuaﬂ']Uuq@llﬁﬂﬁfﬂ
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Table 2. Publication and Methodological Characteristics of Included Studies (n = 22)

NUIANY ERUGRECRL] $1unu (Fev) Jouay
TG 2021 1 a.55
2022 0 0.00
2023 1 4.55
2024 7 31.82
2025 11 50.00
2026 2 9.09
nllae/Uszine glsy 6 27.27
w3y (iswusznalne) 7 31.82
Uszwelng 3 13.64
SEAUUUNTIR/ D NUTEINA i 18.18
nilnmdu 2 9.09
UszLANIniae WWaUTune 9 40.91
\BIABNN 4 18.18
ENAGH 5 22.73
ATNUNIU/ALTILUIAR a4 18.18
39U 22 100

KaMFIATIiNUT Srunuuneuiuuilindsiuesnsdeiiies Insiamelutaed a.e. 2024-2025 Tafn
Hufevay 81.82 vessmidderianun avvfeuismualamednnsidisdusenisussgndld Al luudunnisuims
gauANYY MenansunsuatevesmalulagUayanUssiugitanila (Generative Al)

Tudunisnsganedaing nuidsdnlngegluviunglsvuasiols (Liswdsemelne) Anduiosay
59.09 vessidbrianun uansliisiuiannsuenedvesnmsdnuuieatu Al luanitugaudnuilussduaina ved
nuATEnUsEmAlneudiisauldinn willunumddlunisasiouuiunvesssmardaiaw Faditouladu
aramdon Tassaisitugiu uazulsnisfiuansnsannudunanna

ada o '

Fususeifouiside nuinwidvdmlngidunsfnwidalszdng lnslanizn1sidoidelsunm (Gevaz

40.91) wavllanay (Feway 22.73) agvipunwildums@nuiigseiuienasnsiasanuduiusseninmsld Al fu
N13ANTIUNUYEIBIANTT VULNIITTIAUNINLAZIUNUNILITIUNTIUVE BT awnAndiunumddglunis

Y o aa v s

oSusnalnidaesdmsiiieades Wy nnfihAdvia aussauzesdnis wagsssuniuia Al
lngasy osdanusludagiuiidnvasilunswaunausenirmangudeUsednduazmseSuieidauuifn
Fadedensitannsovesueauduiusswing Al nalnidsesdnng wazUsednSransAnisluuIunanitugaudnw
Usziiun1533e (Research Focus)

a I3 av o a
S198ELBYANITNTEAYVBIUNANUALUIZAUNTINEAIIEazLBnlUY Table 3
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Table 3. Distribution of Articles by Research Focus

UseLAUNI5IEY FIUIUUNAY fouaz
sysunAvtatyausehivg 5 2273
AIUNSBNVDIDIANTT 6 27.27
AMgAIvA 3 13.64

Table 3. (Continued)

UseiAun1side TIUIUUNAY Sowaz
Anenw/nsuszendld Al 6 27.27
UseAnsNanIAnIs 2 9.09
394 22 100

v

NN 3 WU Usshuiuanunionveseainng (27.27%) wavnenin/msussandld Al (27.27%)

o

Dudszdunlasuanuaulanniian sesawn toud sssinfviadayaussivg (22.73%) nneiiih@dvia (13.64%)

o«

warUseanSnandAnis (9.09%)

o

nansBnTazieuliiui uidedlnasdnuiadenaznalnfidesonisin Al unldluaaugen

o aa o

Anw1 InndnsinynansenuneUseaninasdnisiaense visll Ussiiudiuanunionveseadnis anagiAdva

a

warsIsUNAUIa Al dudussdusznauineidastunIsiauIAnenINYe9eIAN1 NS IUsElesianwmalulas

'
P

Weasanluninsin nuieuddensdnundadudeesdnisuaznalnatuayunisly Al ddadiugenin

'
A v Ao
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Y9999ANIT

v ] a

Jorunuminagennnesiun sduaTzissunsiludumnAauasnge) lngaduayudelausiin ns

v o Y o o £%

WagurughdvaviminiiduusuniBgnsaans vaeiineinfda anunioutetennis dussausesnnis

Y

way sssuniivna Aldunalnddglunisidentesnsld Al lugussavsassdnisuaandugaudng

nsieseniBeludvesisideuazuseiiun1sive (Cross-Analysis of Research Methods and Research Focus)

188D EANANTIATIZATIITE NI ITITukaz UsE R UNITITBvRIUNANUNARLEN Fasuaztdunly Table 4

Table 4. Cross-Analysis of Research Methods and Research Focus

Usziauns3ve/3533y WelSunal  1WBaAMA LBSHEN  ASNUNMILATIWMUIAR 5
sysnAvalyauseivg 1 2 1 1 5
AUNTOUVDIDIANTT 2 1 2 1 6
ANEANATYA 1 1 1 0 3
Ananw/msdssendlilyanussivg 4 0 1 1 6
UszanEnaniAnIs 1 0 0 1 2

33U 9 4 5 4 22
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31nM15199 4 UITBTIUTIULEnwAnen nLazn1TUTEenalY Al SaufelseanSransAntg v
NUATBBRunMTusTIINALE Al wazangiinddvia dwenddelwaunvinlulsziuanuniouvedssinig
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| o
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P
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Al flevszavuansdnig dedl
1. WaMIFuATIERuNUImMYa Al AaUszansnaseAnis
NAMINATIRE I Al funumaiuayumssidunuvesaniugau@inw Tansieneiuay
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Fwannan WumuInsLazauLiug saensudaaiunsiniunuiiduindeusiedeya (Aderibigbe et al,
2025; Chakamanont et al., 2025; Nash & Kelly, 2025; Villegas-Cha et al., 2026) luszauasrnis Al ddau
atfuayum s uusEAns Mwnsduiunu msussavng wasanmausalunmsuiuivesanitugaud nw
(Abbasnejad et al., 2026; Carmo et al., 2025; Saihi et al., 2024) agialsinu wangrudrulngasiounaluszeu
nsrUINMILaENIsaluauMsAlivOY BNt studunasieyssavsnasdnisingnse
2. wamssuunnalniBeesdnisiidienlosnsuszgndld Al luguszaninaasdnis
nansdLaTIzinandliiuit dnaninves Al Slailugussansnassdnisinednlud® widosendy
nalnidsesanslumsidonlosuasuvasdnenimues Al lugmssnliunuuasnadnsvesesdnis nalnfananidauun
16 4 Usznis lawa sssunfviauwazuleuts Al ANunsauvesednnis N1el AT wasaussausennis
(Abbasnejad et al., 2026; Carmo et al., 2025; Saihi et al., 2024)
2.1. sssunavnauazuleuieUyg1Uszhvg (Al Governance and Policy)
dofinsandussanfuauaziloue Al nuih nalndnanafuiugiudidguesnsth AllUlE
Tuanugaufn TasnAdeiuanusiduesmsimuaulouy uwUfiR wasnseusiessauiidaiou ilesesiuns
14 Alegsiiarnusuinsounaznsivaoula (Ally & Mishra, 2024; Tong et al., 2025; Wang et al., 2024)

a U o Y a a vyal Yo a =) 1 a a a £ .
VUTYINU ﬂ’]iﬂ’TVTU@‘UI‘EJU’WEJl@iUEJWSWﬁ‘\]’]ﬂQllﬁ’Jlﬂﬂﬁ’Ju@&’J RS0UNBTIUlEUIY LagUSuNEsanUu (Gellai, 2023;

o '

Jin et al,, 2025) 53AIN3FU UaEANUTRLUAD Al YBaUAaINS (Lunich et al., 2024) uenaNtl 555UNAUE Al il

laa o o

unumlunisivuedienianisidsusiugAdiauaratuayunisysannis Aliddunssuiunsaniunues

Y

99AN15981951UTEENENN (Abbasnejad et al., 2026; Carmo et al., 2025)

2.2. AUN3DUVBIBIANTT (Organizational Readiness)

TusuanunsouveseIinig ANNd15een158n Al inldaued fuaundaurisinulasaiis

a

Wug 1y walulad Yoya UAAINT LATANTIOUEATN A (Abbasnejad et al., 2026; Dwivedi & Joshi, 2021;
Spathopoulou et al., 2025) lnglamgaunsauvesiusmsiaryaainsdadanudidgyseniseeuiuuaznisly A
TuszaueeAnis (Mongkonnam & Tsailexthim, 2025)

°

2.3. nzgiAdvia (Digital Leadership)

o

dmunneiadvia Yerunudtsunuimlumsimvunidenial nagns wagiiamenisuszenald
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03An13 lnsnnzinswdsuuasmsdaaiumsiuiuslevinaznissensu Al 8synains (Abbasnejad et al,
2026; Shal et al., 2024)

2.4. §u550Uz89ANTS (Organizational Capability)

diuaussaurasAnsazviouiaruansalumMsysannsyaaing Jeya walulad uazninens
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Aderibigbe et al., 2025; Villegas-Cha et al., 2026)
3. HANITWAILINTOULUIAALTIYINISG

3.1. MIAuATIRANNFUNLSTEINeIAUTENaY

amsdaneszitiidiuin msld Alfssdtientlsiifismesenisensefuuszansuaosdng us
AoeiiasaNNITuTINiunalnigesdinis laun sssunfviawazulouns Al ANUNTaNTa$IAn1g A1eERdva
UATENTINULDIANIS (Saihi et al,, 2024; Spathopoulou et al., 2025; Tong et al., 2025) nalnwanidruidoules
fusgaduszu Tnsssaniviauazulovis Al il musfianisuazveuinnisdduny anefiiadia
Fuimdeumsiasuntas mnamdeuvesesinmsifuleulvsesiunsi ALY wazaussauzesdnstioysans
ning1nsuazimaluladivngnszuiun1saniuau (Abbasnejad et al., 2026; Carmo et al., 2025) Uszan5Hua
psrmsiadunadnsvesnszuumsBsseuuiiinannsysanns Al iiussduseneuyendnis unniwaan
wialuladiiieeg1aien (Aderibigbe et al.,, 2025)

3.2. maitlewlssfiunsau AGIL

dodeulosmanisdunsgiiunseunuifa AGIL wui Al fumunseussansuansdnisluia 4
18 lawn n1susuaseanInuwinden (Adaptation) n1simuakazussavue (Goal Attainment) N15YsUING
ANNFURUSAUlUDIANTS (Integration) WAENII51595 NI UULN LA A TENTRI0IANTT (Latency) Imwé’ﬂgmfg Bl
audusiussnanfiuunlinintuludnvarmeseurunalndsesdnsiviimi fiduiuysdenans (Abbasnejad
et al., 2026; Saihi et al., 2024)

lufifn1susudkarnisussaidivaneg Al aduayun1sdedula N15119uNuTNagNs wasnis
novAUDIoNsUATULas AN oLLALANTIAUL 03NS (Aderibigbe et al., 2025; Dwivedi & Joshi, 2021;
Villegas-Cha et al., 2026) mmxﬁﬁﬁﬂ’ﬁpﬁmﬂ’ﬁuazmiﬁ"ﬁq%’ﬂmLLUULLmuié'%’Umaaﬁuayu&imﬁﬁmﬁma Al
AefihAdva uazaundenvensdnig feisaiianuaenades nssouiumalulad wazanudaduvesns
WasuLUag (Ally & Mishra, 2024; Carmo et al., 2025; Mongkonnam & Tsailexthim, 2025; Shal et al., 2024;
Tong et al., 2025)

Tagasy UssAvduassdnisluuiungaudnuvidunadndidamdaniiaannsiaiusaiuves
nalnidsesdnslunsaneneauazutasdnenmues Al luguadnsuesesdns Jeaenndesiunseunindn AGIL uaz
FofunuINMIFunTeidaysannsluduneunt

3.3. niauLLmﬁm%w“smmiﬁﬁﬁumﬁu
nanTieszieudenlssseninassiunidefiduanegildiuesduseneureanseundn

Y a A a a s v sw a a s
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Table 5. Linkage between Research Focus and Components of the Conceptual Framework
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Figure 2. Conceptual Research Model of Artificial Intelligence, Organizational Mechanisms, and
Organizational Effectiveness in Higher Education
oAU IEkNA
1. AU VRTRAUNULAZNITAANATING B
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wonnil FeRunudasteuinanuduiussewing Al wazdsvansrassAnisianuasduauduiusde
sourusEUUNalndeeeRnis dwimriiideulessewinaminennsmanalulad fSunadwsvesesdnis (Saini et al,
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Abstract

This research aimed to 1) study the current and desirable conditions of computer learning activities;
2) develop a computer learning activity model based on the constructivist approach for creating works with
computer application programs; 3) examine the results of implementing the model in terms of efficiency,
effectiveness index, learning achievement, work creation with computer application programs, and student
satisfaction; and 4) evaluate and validate the model by experts. The Research and Development (R&D)
methodology was applied in four phases. The sample group consisted of 35 Grade 4 students in the second
semester of academic year 2025, selected through cluster random sampling. Data were analyzed using
mean, standard deviation, E,/E, efficiency, effectiveness index (E.l.), and t-test. The findings revealed that 1)
the current condition was at a low level while the desirable condition was at the highest level; 2) the
developed model consists of five components and a five-step process including Choice & Engagement,
Design & Planning, Hands-on Construction, Reflection & Sharing, and Connection & Application, with the
overall appropriateness at the highest level; 3) the efficiency of the model was 82.74/83.69, which was
higher than the 80/80 criterion, the effectiveness index was 0.7396, the posttest scores of learning
achievement and computer application work creation were significantly higher than the pretest scores at
the .05 level, and student satisfaction was at the highest level; and 4) the experts evaluated and validated
the overall appropriateness of the model at the highest level.

Keywords: Model Development; Constructivist; Computer Application Programs

W unin

nswasuiuganisswd 21 ilidsaulanddnggamaluladasaumanaziasvgiiagiuannud
Uszmnsynaudndudosdinnuduaziinuensnenfiumesiieliamisaiud wistu uazairsassanaaulely
viunlmivosdany nsfivszmalngazdndiufudnselduiunarswazanaind ouaniglulsematy
Fndudosordorinuzuazaruimadiuasufinmefiduiugiuddy Tnsaniznisldeulusunsuduiasy wy
Microsoft Excel, Microsoft Word a2 Microsoft PowerPoint LﬁlaLﬁu‘dizﬁ‘ﬂ%ﬂ’lWi‘uﬂﬁ‘lﬁﬂﬁﬁqfﬂﬂ’]i%’a%aLLazmi
doas ogalsfiniy lums §Rdmuin madugrimsnsBouluneindinugnislilusunsunouiunesliduly
puAsgILTiivue aaufnwddududesdsuuuunsaouiivanzauilewaunadugrsniinisiiouvesinidou
Tusreimeuiawas Uitramit, 2019)

nsiseusluanissen 21 lanaunaiuaufeaieassaduidyyiuazanuinviivesnalulad

ansauwma YeasederugiuanuindSeuduguinanvesnisious wunssuiunsseuiunninszuaunsaou

U

£

Hissuanmnsadenuuunsiieusianuaiuaulavesmues lanludagduianudesnisliuyudiinnisiseusuiu

¥ yaa v

nmsdansfnwsuudiseuduaudnans Tnenadelidiseuldsismanuiuaziinnudilaldldlaase (Manthey,

Y Y

2008) @onARBafiu Joyce, Weil, kaz Calhoun (2011) fina1331 nsaeulagyadunsiianuinandagelvigisou

v
o

sAndfunumlunissew ibiSeuinnuadalunsseuiuashilififeulssavanudnialunsiou dua

@

mathunAnnsadsesdanumenueunldesnuuunsinfanssunisieuiivireuiinnes Jaduwuimiedidey
Mlalonaliiseuldaiioufuf airetuau uazadienuilimenuetegialugsssu (Khammanee, 2019)
VANEATLAUNANNISANBITUIUZIU WnsdnT1Y 2551 RTUUTUUT wnsdns g 2560) lamvuanseunis

Seudivreuiimesagldnguansenisiteuiineimansuazmalulad Alunmswauvinuvediakazeondn Uy

[48] MFEASANWIANENS WMNINedeVULAY, 49(3), 47-62



[UnA1LIYE (Research Article 5EN3ANYIANENS AmAveasveuwny Journal of Education Khon Kaen University)

madaldenadesiunisilfsuudas uagnsimunsuwuunsdnnanssunsiseuineuianesnysan1svinyeAn

Aasgt nsuidaym wasmsldinalulagiieadassdnuuiungiteu WeimuaussougdfA Lawn n1s3uiniu

v Y

o

a15auwna (Information Literacy) n133 v uinalulad (Technology Literacy) Wae N15AALTIA1UIY

(Computational Thinking) \Juiu (Bureau of Academic Affairs and Educational Standards, 2017) ﬁgﬂﬁ Wongyai

a o

and Phatphol (2020) na1d1 Msdanisiseuiuugunalulagadva gaeudedldinalulagieaduayunisdanis
Seuedeivszdnsan Tdnalulagfidvialdegrmvainrangmuuiunanmuandes
NN1sANYIUTUNYRIlsLSEuYUIAMAUIADMUBIUTe FanTArays wud1 NITANITTEUIITIEIN

poufameslusyAutulszandnulin 4 fnsduunuimvesagdudaevenanuiidundn Anssudnlvgiluns

Y

ansavsen sUURmuTuneu dwalvigiseuiiloniadia Jis1en naaes uazaiesAauifenueideudediia

& 1%

VULLALINY ATHADUNTEMINIIAINEIAYYBINITIANITTEUTMUULIAANITATINBIAAIUTAILAULBY T

U

o

duasurinwen1sAniesied nsuitgu n1siseudieaues warnsinusiududdiuy suduinveddglu

Y

o

AN 21 (Sutthirat, 2018) uenanil n1silalenmalidiseuldasimanuislusunsunauiiunesussendds

]

PlifiFouinnnumagilaluanuremuewuasiiusgdlalunmsFoudgedu Uitramit, 2019)
shemmranazanudndufing §idedealafiesiaunguuuunsiafanssunisBouivneufianes
PuLUIAANIIaT DI AN AU ai sadanasudasTUTun suRBNimed Usrgnd dwfuiniFeudy
Uszoudnundi 4 weiduwumalunsianndiFoulugadda Wamsaifouiiudenisivdsuuvamesde
welulad WuniswSeuanundoudiseudmsunisis@iauaznisusznevendnluswianegadinunin au

WWINNMIIATNEENSSEUSluANITIYN 21 Aoly

B 9auszasdnsite

1) WefnwianintagusazanmiifisuszasdvosnisinianssunisBouivineuiamosauuunms
aiseeRANimenuLes

2) iterimungUuuunsdnfnssunsiseudinasuinmesmuuuianisaiiseadauidenue e
asamanuiElusunsurouRumesUsrend dwsutnidsudulszouinudd a

3) WlefnwmanisneassldzuuuunsdnfanssumsBeuiivneufiume snuuuifanisaiisnadaiiug
feaueniieaimanuiellsunsuneuiunesUszynd dmsuiniFeutulszoufnunidi 4 lufuuszansam
voegUuuy fuiiUszAving nadugninisnisieu anuannsolunisaimanuielusunsuneiamesussgnd
wazAuianelavesinseu

1) iteFusesgUuuumsiafanssunsFeuineouinmesmuunAnnisainiesdanuimenuouiie

v
§ o  w o a o a

afwanumglusunsuneuiimesUssend dwsutnSeutuussanfnuin 4 lnegmsnandl

q q

B viann1s wuaRn nguiiineades

Tumsimngiuunsdnianssunisiseudiveeuiamesmuiuifanisaiewranuimenuetioasng

Hanumglusunsuneuiinesuszgnd dmsuiniSeuduszondnudn 4 37uldAnvuazdunsevindnnis

WA waenguimnettesuussaudidey 6 s laun 1) wnfanisadiesdanuimenules (Constructivism) 2)

o

n§uf Constructionism 3) JULUUNITIANITTEUF 4) N1ITANITITUTIUARITIUN 21 5) N15aT1NAIIUAY

Tsunsumeuiamasuszgnd uag 6) MsvlsansnmuazUseavsnavesuinnssumsiteus lnellsvazidendiail

[49]



MIENIANWIANENT U Ineasvauwny (Journal of Education Khon Kaen University) [UnAN1L398 (Research Article

1. UWIAANITATNGIAAIINFAIEAUEY (Constructivism)
LnARNsadIBIRALEFeaULes %38 Constructivism WunguinsiFeuiiifisngumanuufnyes Piaget
UNININGRILINITVETE wag Vygotsky UNInIne1v1asade ‘?iﬂL%EJ’J"]E:I:L%EJuL‘fJuﬁ;l:ﬁ%’NﬂTliJiﬁ’JEJG]ULENIGWEJMS
FeulosdeayalmitiriuanuifinuazUsraunisalvesnuies nauijnouansaiiadaiunsadiuunoenldidu 2
Usziamlug) lown

Cognitive Constructivism A11WUIAAYDY Piaget 7114 871019158U3LAAINNTA LT UUTU

[

2 3 Usznns

o

Iassasnanneaiiieyayn (Cognitive Structure #30 Schema) UBIAULBIDENABOLEBY HIUNTEUIUNITEN
1w N139adu (Assimilation) Fedunisurdsyaunsalluduinwandulassasnmeanudndy nsuiuieu
(Accormmodation) & et un1susulassasimisanufaiuiiesessudeyalniidauds uagnisasrauna

(Equilibration) Faudunssnwaniizaunasznindlassadiennusinuiuyszaunisallug (Khammanee, 2019)

U

[ a

Piaget falenusimunismaidygieendu 4 1u fie Julszamdudataznisimdouln TunsudfiRnismig

'
a wa a

a & < . & e wa = o v o o
ANuAn Tuljuanisiilugusssu (Concrete Operational Stage) wagduuuRnsiBesunsssy dwsvtniseuduy

'
al

Uszaudnw1U7 4 Tafenguszana 9-10 U eglududifinisiidugusssn dniSeulviannsofned efinssnzivas
Piusieald Junmugansenisiseudinunsasieujifnarnsadtunuinlugusssy
Social Constructivism AMUKUIAAYBY Vygotsky MtuuNuIMveIn1siujdunusniediauuas

Fausssulunisiseui lneanznisiieuinielu Zone of Proximal Development (ZPD) evanefistaessezring

FENINTEAUNMUINTAY T euarnsavilanieauesiussauifissuaiuisailanigldn1stuugaing i

Y Y

a a

AINENNTONINNTT WU AT B viSeRUNATeY Vygotsky wiudnnisiSeuiniussansamaziintudieiseulasu

nsatiuayunensiieus (Scaffolding) Mwsinzauluyas ZPD lngasazeey 9 ann1sluzailodisouainsavile

AeAuLed (Sutthirat, 2018) wwiAnlatuayun1sdanisiseusuuuTwilouaznisuaniudsuseuiseninagiseunu

= =

HITHU kAzITENINgiSauiuAg BedonAdaeiusTTHYIATEINTSSEUINABLTIADTTINISEUADINITANNT LT DAY
MU TENINaU UR
2. sz]‘yﬁ Constructionism

Papert (1991) LA wuILuIAAN19a31909AAIINT AR8AULDIR08DAIN Piaget 1 unguj

a a a

Constructionism MidudinisiSeuiniuszaniangegaintuilodiouldasnmanuniouau (Artifact) dudas

1 wazanusouusdulidduld nisasfieasrstuanuiiSouldisousiunisujufase n1sassiinaeign n1s

a sl

wideym uaznsazvioun SsaenndeeiunIsintanssunsseusivIneuiImesNniunsaiamanumelusunsy

'
1% '

ARNIMEIUTEENG Papert lMi@uauwuIAn "Hard Fun' ¥30n15i58U3NYIMBLAaUNHILNTTATI9ATIANAIY T

Junsideudiseuaniuilaaninug (Knowledge Consumer) ludgasnanaug (Knowledge Producer) #énnis

o

dAnywes Constructionism Usgnausmig 1) nsiseusifaladniansiiunisainaduny 2) nsiSeudilanuminese

'
= a =

f3sussindlofunuiuisdestunnuaulavesdFou 3) maudsthidunudedsautisaiuniaioud uas a)
mra‘[uiagLﬂum%qﬁaﬁ’]ﬁfg'ﬁ‘*zhalﬁéjﬁaua%ﬁnwamuﬁeﬁ’u%auvlﬁmﬂﬁu (Khammanee, 2019)
3. FUuUUNITIANISISYL UAYaIA YT
sULUUNMS3RN15I38u3 (Instructional Model) wanefis Tassaisiinansdsnnudusiugsmning
psAUsznoUvsefuUsing  MdlunsdansiFeuiesraduszuy Feheliaganunsndanisiseunisaoulsuisg

£%

MUAUTEAIATA1MUA Khammanee (2019) lalauaasd Usenaud 1Ay e uuuunsinnisisousnaly 5
¢ a

I3 v o a a A v & Y
afUsznou laun 1) wdnnis Mduwunfn nged vedemnasiiugiuvesguuuu 2) Tnguszasd szydmungves

n13UsuulUle 3) nszuaunisdanisisend feSuredunauazianssunisaeuegranduszuu 4) nnsiauas

[50] MFEASANWIANENS WMNINedeVULAY, 49(3), 47-62



[UnA1LIYE (Research Article 5EN3ANYIANENS AmAveasveuwny Journal of Education Khon Kaen University)

Ustiluna fiaonadosiuingUszasd uay 5) nadniuaznatloundu fuansdeiinaniriasfntutugGeu suuuy
Addesfianuduiusidenlosiusgraduszuuuadosinunisnsiaaeuuaznaasdldauldsunissensuing
UsgdnSa1m dwu Joyce, Weil, waz Calhoun (2011) ladruunuwuunisdanisiseusesndu 4 nqu ldun 1)
sUnuufunsiaundunydfide (Cognitive Domain) sjsamnenuianudilauaznisin 2) sunuuiiwuns
WarNFu3nfidy (Affective Domain) jsamnianafazaudnuvae 3) sUtuuiidunsiaunduinyeide
(Psycho-motor Domain) 3jsannyinwen1sUfuR uas 4) sUuvuiiuniswaminszuiuns (Process Skills) 3
fianszruiunsanarnadeud susuuiiauluniteedsilineglunduinaunanuiowiside inveRde way
nsgUIuNs lesmnimnevesguuunTouRquisHaduENIN1TEeu Finyensaienany uansuIuNg
SeuiveiSeu
4. mssmmniFouiluamasswi 21

nsdansiseusluanissuil 21 A Phatphol (2019) Aasyaifuntsiamninee 4Cs leun
Critical Thinking (n13AABE19H3915URYAL) Creativity (ANAAATI9ETIA) Collaboration (A19¥119 UTINAY) LAy
Communication (n153813) imﬂgﬁmip’imﬁmi STEM (Science, Technology, Engineering, Mathematics) %38
STEAM (i Arts) it liFouaunsotnnuiludszgndldlunisudtigmluaniunisaiadsld venanid duios
Wainwen153viviuasaume (Information Literacy) n153Winviude (Media Literacy) n1s3uinsiumalulad
ansauWARAZN1TARANS (ICT Literacy) wazvinuen13anilariuin (Computational Thinking) %aLﬂuﬁﬂwsﬁugmﬁ
Fududmiunisiieusuasnisuszneverinlueafdsia (Bureau of Academic Affairs and Educational Standards,
2017) Tun138An1siFBusmuuuIMeAMSTER 21 UNuInYesaIReUasungaienenniuy (Knowledge

Transmitter) \Juggnneanuasain (Facilitator) Juuguuinsideu

Y

i (Learning Coach) LLasﬂaanLLUU‘Uizaumiiﬁ
8

n1338u3 (Leaming Experience Designer) Asfasanunsaldimalulagidvialunisesnwuunsisens (Technology-

o 44'

based Learning Design) n3mu1den1siseus nsiauarysviliung aaenaunisagviounanisusediulugns
WongiSeununaluladadna (Wongyai & Phatphol, 2020) @eaadasiu Manthey (2008) find1in msdenns
Anvnuudidsuduguinansfendolifisoulditmanuiuasienudildluldldage
5. MIaTNKaumglUTUNTUABUTT UMD TUTE NG

lUsunsuaaununasuszend (Application Software) Jugendursiwmundui eaelunns
Mauanzauvely WU Microsoft Word dwsunisuseuianatenans Microsoft Excel dwiunisauiniuag
Inn15UayalugUluun1319 Microsoft PowerPoint @1sun1suniauadeya Microsoft Paint dmsunisasianin
wazns1iinidedu waz Canva dmfuniseenuuudendsia (National Science and Technology Development
Agency et al., 2018) IUiLmimma'wﬁ'ym:u’lzauﬁ"uﬂ13‘1j”m'11°ﬂuﬂ'1ﬁmmiﬁaufisﬁuﬂimuﬁﬂm \lesannd
Sumesieiildnudre lidudeu wazanunsnaimanudiidudesldmuioves]iSou msdansSeuialagSeuls
a¥amanudelusunsureniamesUsygndidunsdalomaliSeuldysannisaug Winve wazaiudna
a¥assflunisadsduenuiidusussse ilviZewinnnuniagilalunanuresmmes wasinussgdlaluns
Boudiigetu Citramit, 2019) fisuldiauitaineensldaoufinnes fnvensdniinsest Fnvenisudiym
uazvinuznsdeanseiudedvialundouiu feaenndeaiuniseuiuuy Authentic Learing AhulsifSeuldindey

1Y) sy v a U Aa  a
ﬂUﬁﬂ’]uﬂqimmiﬂaLﬂ&]ﬂﬂu‘?ﬂ(ﬂﬂi\i
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B 356 funtside

nsadeassildnszuIunTITonasiau (Research and Development: R&D) A3LUIAAYDY Borg Lay

Gall (1989) wiseanidu 4 sveg augULUU R,D;RD, lon svasil 1 (R1) msimszidoyaiiugu (Analysis) svay

P

71 2 (D1) N1seRNLUULAENMUN (Design and Development) szuedl 3 (R2) nsiluld (Implementation) wag
swoeil 4 (02) n13Uszifiuma (Evaluation) Tasszesd 1 Wumsinnesiteyafiuguanenatsndngasununang
msfnwduiiugiu lenaswarnidefifsadestunstaninFoudmuuunansaiesdanuifenues fens
Ansesiiion (Content Analysis) fafunsaeuanuanmiagtunazanmiifsUssasdvesnisdnfanssunis

v '

Seudiveeuiumesnagiaeu udnlaseideyasieaad daudonuunnigiu waen1sinTeitesing (Gap

Y
v

Analysis) szes7l 2 1un1sensnguuuuandeyaiiugiuils AsiedeuaNLNIZENLaYANEENARDIYBITULUY
Inedleiwgy wanhluveaesnuszdnsnm sseed 3 WWunmsiguuuuluneaesddassiunguiedne wassvasi

a

4 Junsuszfiuuagsusessuiuulngvnsinand

q

Eh97521n15308

Fitnsmnsite walussesdad svoed 1 glidagandn (Key Informants) Iéun asgaoululsaiou
oyutamAutalismussUie §1uru 5 au liunlagn1sidenuuulanzas (Purposive Sampling) se8xit 2 ng
fhogneilldlunismussavBammessuiu IHun dndeutusrufnu®i 4 maeudl 1 Snsfnw 2567 S1uay
38 Au Ifunlaensduuuungu (Cluster Random Sampling) szexdl 3 nausegsiililunismaaesldsuuuy Téun
tni3sutulszonnui 4 nmadeudl 2 Ynisfinw 2568 $1uau 35 au Tdnlaen1sduuuungy (Cluster Random
Sampling) visil nqusegnsluszesd 2 uazszeed 3 WWuinFeusenguuasaisdnm sdnwdu Tnengudosily
svoedl 2 WilomuszavsnmuessUuuy daunguinedidluszesdl 3 Wiflefnwinanismaaedddsuuuy uasssosi
4 nguithviang loun gmsanandiniesnunsing i 5 au lasnlagn1siieniuulanzas (Purposive Sampling)
lnsivuanaudd lawn 1) dudanmsanvsziuiyyntululuauinisine nanansiaznsaeu malulad
nsfinw AewamesFnw viemuniiieades 2) fuszaunisaldn unmsaeunienisuimsnisAnulsitfesndn 10
T uaz 3) fenudvangiunsimuiguuuunsdaniadoud mstauasyssiiuna vien1sdaniaiouiin

ABUNIMDS

n9AuTIvTITeya
PAfedudunsifviunsdeyalaglduuuununmidouuunguideaiifinmeaouneutazndsnismaaes
(One-Group Pretest-Posttest Design) ia3asiloflilun1s3ide Usznause 1) wuvasuamanmilagiuuazanmi
fauszasd 2) JULuunsIaRanssuMsteus 3) dilen1sldzunuunisianisteud 4) wnun1sdansiteus 8 wuu 5)
wuunaasuTaradugrivnamaiFou 6) wuianisaimanudelusunsunoufiineiUssgnd (Rubric) Fauuuy
Uspidiuguinuuuuenasdusznay (Analytic Rubric) Useidiu 4 du léur armgniesauysaivestunu arwin
afeassd wadansldlusunsy waznsdiausnanu wiaga1udnaainIslinsiuy 5 38U (1-5 AzWUY) 594
ASLUULAY 20 AzUuY uaz 7) wuudsunuauiawelavesinieu aseungy 4 du ta3esilonnaturiiunns
nyvaeulnefierny 5 au léAn 10C agsening 0.80-1.00 Tnsuuunaaeunadugyinisnisidoudadunuy
\Fonnoufinaalrinzuuuiuuneugnld 1 azuuu neuiald 0 Azuuy marnudesiulagligns KrR-20 Téviniy
0.88 @runuvasunmanIniagiuuazanmiiiaszasd uazuuvasunmaui swelavesiniFeu daduuvy

WesEIuUTEINUAT (Rating Scale) maanudesiulnglddulssandueanivesasouuna (Cronbach’s Alpha) la
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Wiy 0.94 wag 0.91 Aua1dy Tuneunisanliunistusseen 3 loun neaeuneuieu (Pretest) AliuN1TIANTT
Seudnuzuwuu Tdunun1sdanisiteus 8 wau 7Iu 16 Tilas nedeunduieu (Posttest) uagaaunIuAMfisnala
Youiseu Vil asuiinisiiuniunindeya nsleseideya wavanudenndesiuinguszasinsideluusiasssey

LARIRg Table 1

Tablel. Summary of data collection, data analysis, and corresponding research objectives in each phase

528EN15ITY nsiiusausaudoya nsAATIzvidaya d0nARDIU
Inguszae

seeedl 1 N3 TATIZADNATUAZAOUNINANN AR @udenuuIInTIIU kY Uoil 1

RIGER VARG Jagunazannifiadszasdann  MsnTeidesing (Gap

Wugu HlVidoyanan $1uau 5 Ay Analysis)

Jeei 2 N3 8n3193ULUY ATIVEOUAIY AaRy dulsauuinnsgu uag Joi 2

panuuukariiu  wsnzaulaerldedviy 3w 5 AUIEANSNIN E1/E2
AU LaznAasIUTEaNSnImAY

PASeu U 38 AU

Jeeil 3 N3 nadeufsuEey An1sSeuiiny AvilusEaAnSHA (E) Nsvadeu 1071 3
Wy JULUU Ngeuvaasey Ussdiy 91 Aade wazdnundesuy

N3aNANY UAgABUNNNANUNY  WIMTZIY

walaveatineu 911w 35 Au
Jzei 4 N3 Usziliuuaziusesguuuulng ALady uardindeauunnsg Joil 4

Usziliunag EM39A08l 19U 5 A gLy

Uswiliufusesguiuy
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NI5UATIZY VDU

Y

1 '
= ' | =

el ngviteyalagldaidnugiu laun Anade (X) Adudeauuninsgiu (S.0.) adaildlung

Y &

e

E>34%

a

3nm E/E, Ardwiluseansuna (E.L) mugnsves Goodman, Fletcher,

= Y £

wag Schneider (1980) wazn1snadauil (t-test for dependent samples) ﬁm%mimféwmaumLLuuNaauqm

MTIVAOUANNAFIUNTTINE baln AUsEan

NINSISBULAZAZIIUNTAT AN UAIElUTUNSUABNIWmasUSTENAnauLAs nALS By NseautudAgynieaia
05 dmsunaEinisklanuningARi svakuUNINTI@IUUTERIMAT 5 sEaU THinueivae Best (1981) Al
ALadY 4.51-5.00 vaNena seAuNINan 3.51-4.50 nungds sEAuNn 2.51-3.50 muned seeuliunans 1.51-2.50

neie sEAutios wag 1.00-1.50 vaneds seuloeiign

B nans3euaznisediusiena
HaN13398
1. #an1sAnwanmiagdunagan e seasAvean1sInnanIsun1sis Ui 19 IAeUNIAD TN ULLIAN

o s 1% v a & v v o = & o
ﬂqiﬁﬁqﬂa\iﬂﬂ')']uz@?ﬂmul@ﬂ IG]EJI‘*ULLUUEE]UOWSJWN@J?}@LWUﬂadmwﬂagawaﬂ (Key Informants) SZNLUU?WEEJJ?{@UIU
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lsaSguayuIamauIaiemueIlIe 31U 5 Ay ATeUAaNNsUsEUlY 4 duddy man1siwmseideyanieou

NTIATIZNAIYIIN (Gap Analysis) wansds Table 2

Table 2. Comparison of the current and desirable conditions of computer learning activities with Gap

analysis (n = 5)

Assessment Domain Current Current Desired Desired Gap Priority
(x) (s.D.) (xX) (s.D.)
1. Learning Activity Design 2.00 0.67 4.68 0.62 2.68 2
2. Learning Activity Process 2.36 0.64 4.52 0.69 2.16 4
3. Media, Innovation, 2.12 0.91 4.84 0.29 2.72 1
Resources
4. Measurement & Evaluation 2.40 1.01 4.88 0.20 2.48 3
Overall Mean 2.22 0.81 4.73 0.45 2.51 -

910 Table 2 wudn anmiagtulaesmeglusiutien (X= 2.22, 5.0.= 0.81) luvazfianmiifiaszasd
Tnoswegluseiuunniign (X= 4.73, S.D.= 0.45) AaluAtesine wwdswindu 2.51 ilefinrsanidusiesu nuh
sudisidntesinanniianie dude uinnssu uazuvaaioud (Gap = 2.72) s93aanAe sunIseRALUUAINTTY
Nsiu3 (Gap = 2.68) Mumsinuazussiliunansiseud (Gap = 2.48) LagrunszUIUNTIANINTTUNNTLTEUS
(Gap = 2.16) muddy wansAnwilfiluldduteyatiuglunmstauiguuuunsinfanssunsidousin

s o v o

ABLIMBINNULWIAANTTATIIRIAANIMEABLNeaT AN UmElUsUNTuABNNINBsUSEENd d1nSuliniSey
FuUszaufnwiUi 4 NesnuuuniiteUatesinglu 4 fuil
2. wan1sasieuazimungsuu iguuuunsdananssumsseudniivedn guuuun1sinfianssunsseusin

§ o v o a

AoufimesnLUIARNsaIBIiANSERueilea snanumelUsunsAsLiImesUsEnd dvuiiniGou
Fuuszoudnun9 4 Usznoude 5 ewrUsznou leud 1) wdnnns ﬁfﬁuaagjuuu,mﬁmmia%ﬁﬂmﬁmmiﬁwmmm
(Constructivism) 484 Piaget waz Vygotsky wagngui) Constructionism vas Papert 2) 1ngUszasa Wi oWaiwn
HadUgVENIaNITBEY AnuaIsalun1as ANy waraufiavela 3) N3EUIUMIIANTEEUF 5 Sumeu 4) s
TauazUszidiuna wag 5) nadnsuaznatoundu nseuiun1sInn1siieusny JULUUNTIANINTINNSIS U I
AoufimesuuuIARNsaIBIfANSTenueiieasnanumelUsunsuAoniumesUsEynd dmuiiniou
Fulszaudnuil9 4 Usznaude 5 duneu Tiud duil 1 nsdenuaradrsusedunials (Choice & Engagement)
FUf 2 N15DNUULRAYNIUHUNSESSTUIL (Design & Planning) 4uil 3 mimﬁaﬂﬁﬁ’auaza%’m%umu (Hands-
on Construction) 4uil 4 miazﬁauﬁmasLLaﬂL‘U?{auﬁ&Jui (Reflection & Sharing) wazduit 5 msifexleuay
Uszgndld (Connection & Application) wamsusziiuanumnzanlnegideivs wuillasmeglusedusniian
(X=4.73, S.D.= 0.47) LLazmmmmsammﬁﬁgumauﬂszmuﬂﬁfi'mmﬁSaug”a%ﬂuizﬁwmﬁfjm (X=4.84,S.D.=
0.29)

3. Namiwmaaﬂﬁﬁg‘dLmeﬁmﬁﬁmﬁumsﬁauiﬁmﬂauﬁ’;Lmai’mmmﬁmmia%‘mmﬁm’miﬁwmmmLﬁa

as1amaeuallusunsuneuianesUssand dmsudnifeutudszanfnwdi 4 dungudiegrainiseudu
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Uszaudnw1d9 4/1 anaeui 2 Unsfinwn 2568 91uau 35 au {idulddnavenawenidu 5 Ussifiuniy
IngUsgasAnsideden 3 Aadl
1) Ausgansamvesguku (E1/E2) Feldannisvaassnussansnmiungudiegislussesi 2 91umu

38 AU HANITIATIZVHLAAIAINITIN 3

Table 3. Efficiency of the Computer Learning Activity Model Based on the Constructivist Approach to Create
Works with Computer Application Programs for Grade 4 Students (E1/E2) (n = 38)

Item Total Score Mean (X) S.D. Efficiency (%)
Process Score (E1) 100 82.74 3.42 82.74
Posttest Score (E2) 30 25.11 1.92 83.69
Efficiency of the Model (E1/E2) - - - 82.74/83.69

3INTable 3 WU AUsEANSAIMYRITULUUMITARINTTUNMISBUINABLTIMDTIULLIAANTTAT1909A
arwismueiieainanudaslusunsuneufianesussgnd dmiuiniFoudulssounundil 4 der E1/E2
winify 82.74/83.69 Faganinnaeiuinsgiu 80/80 fifmunly n1siien E2 (83.69) gandnen E1 (82.78) Uad
sUsuUEduaSli Souinnadousiiantaramu Sudunalasnssinnisfituil 3 (Hands-on Construction)
waziuTl 4 (Reflection & Sharing) L'“TJfﬂiamaiﬁ;:{ﬁwa%’wmﬁmmimwumummma‘&hwiaLﬁaq

2) Anftiuseanana (E.1) v0e3ULUU NaNTIATIINENIAIN15197 4

Table 4. Effectiveness Index (E.l) of the Computer Learning Activity Model Based on the Constructivist
Approach to Create Works with Computer Application Programs for Grade 4 Students (n = 35)

nsIAN1sReuslne LUy n Total  Pretest (X) Posttest (X)  El Progress
N3IANANTTUNITITEUTIU (%)

ABUIILABIATHULIANNTS 35 30 12.46 24.83 0.7396 73.96

A31999AAUIIEAULEN

INENTNA 4 N ArdisEEnSHamAY 0.7396 Fegendnnaeinivuald (Lidesndn 0.50) feu 1.5
1 v 1 1 VY a a % ¥ a Ya & % @
Wi wandliiuigluuuelidisewinanuimtlumseuifndudesay 73.96 vosnziuuLAy

3) AZLUUKARLANEVNNITFUNALTEU NaNTIATIZAlAelY t-test WANIAINTINT 5

Table 5. Comparison of learning achievement scores before and after using the Computer Learning Activity
Model Based on the Constructivist Approach to Create Works with Computer Application Programs for

Grade 4 Students (n = 35)

Test n Total X S.D. t
Pretest 35 30 12.46 2.34 28.67*
Posttest 35 30 24.83 1.92

Note. * statistically significant at the .05 level
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1NA1919M 5 WU AZLUURAFUONENINISIToundaiey (X= 24.83, S.D. = 1.92) ganineuiigy

'
aaa

(X = 12.46, S.D. = 2.34) pgildudAgyn1eafiffsedu .05 (t = 28.67, p < .05) ANUAIMTIMIINTTEUSINATY
Wiy 12.37 Azuuy viseAnudevay 41.23 Y0anzlUULAL 30 ATWUY

4) AZLUUNTTASNNENUMETUTLNTUABLTIADSUTLENANRUTEU HANITIATIEVLAAIAINITIN 6

Table 6. Comparison of computer application work creation scores before and after using Computer
Learning Activity Model Based on the Constructivist Approach to Create Works with Computer Application
Programs for Grade 4 Students (n = 35)

Test n Total X S.D. t
Pretest 35 20 8.51 1.78 24.92*
Posttest 35 20 16.74 1.45

Note. * statistically significant at the .05 level

N9 6 WUT AzuuuNsEsHaNUMANSEY (X= 16.74, S.D. = 1.45) gandneuEeu (X= 8.51, S.D.
= 1.78) pgailfddymisadanisysiu 05 (t = 24.92, p < .05) muATIMEuMsEarinTuade 8.23
Avwuy wioRndusosay 41.15 voensuuUAN 20 AT

5) anufianelavesiniFoutulszonfnundil 4 so sUuuunsipRanssunsisuinaonfiunesay
uAansassesranuiteaueuiieatsanumelUsunsuneuiunosUszgnd dmsutnidoutulsroufnund

7 4 HANTAATIZYLANIAINTIN 7

Table 7. Student satisfaction with the Computer Learning Activity Model Based on the Constructivist
Approach to Create Works with Computer Application Programs for Grade 4 Students (n = 35)

Assessment Domain X S.D. Satisfaction Level
1. Learning Process 4.72 0.61 Highest
2. Learning Atmosphere 4.74 0.59 Highest
3. Learning Media 4.66 0.68 Highest
4. Measurement & Evaluation 4.68 0.65 Highest
Overall Mean 4.70 0.64 Highest

N34T 7 wudn dniSeuianuiianeladesuuuunsiananssunisiseuiIvIneNi e TIULLIAANTS

o
s o v v A o

afesaaNmenupiieaiananumelUsunsuAsNiInasUseynd dnsudniSeudulssaudnuili 4

]

Tngsamegluszaunniign (X= 4.70, S.D. = 0.64) Weninsanlunesu naadianedeegluszauuinign lae
AuilAledggeanfe A1UUIIYINIANITIANITITEUS (X= 4.74) 5098901A0 AUNTEUIUNITIANISITOUS
(X= 4.72) MmumsinuazUsziliung (X= 4.68) wagmudan1sinnsiseus (X= 4.66) amudsiy
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Abstract

This study aimed to develop local wisdom-integrated learning units to enhance the mathematical
identity of the elementary students in a multigrade school. The objectives were to (1) develop and examine
the quality of the learning units, (2) investigate the outcomes of implementing the learning units, and (3)
evaluate students’ opinions toward the learning units. The study employed a research and development
(R&D) methodology. The participants were selected through purposive sampling and consisted of five
students in grade 2-3 and three students in grade 5-6 in multigrade classrooms during the second semester
of the 2025 academic year. The research instruments included two local wisdom-integrated learning units
Measuring, Weighing, and Seasoning: Local Spicy Snail Curry comprising 6 lessons (10 instructional hours),
and Perfect Ratios: The Secret Recipe of Phichai Sausage comprising 4 lessons (6 instructional hours).
Additional instruments included learning logs, a mathematical identity observation form, a semi-structured
interview protocol, and a student opinion questionnaire. Data were analyzed using content analysis, mean,
and standard deviation. The findings revealed that: 1. The learning units were rated as highly appropriate,
with a mean score of 4.57, and were considered feasible for practical implementation. 2. Students
demonstrated clear development in their mathematical identities. Students in the low-ability group
progressed toward expressing their mathematical thinking, while those in the moderate-ability group
increasingly connected their ideas. Students in the high-ability sroup developed into leaders who used
mathematical reasoning to support others. Grade 2-3 students showed notable development in their use
of tools and symbols, whereas Grade 5-6 students demonstrated notable development in mathematical
argumentation and group management. Multigrade learning helped reduce learning gaps and promoted
interaction within the learning community. 3. Students’ opinions toward the learning experience were at a
high level, with a mean score of 4.14.
Keywords: locally integrated learning units; mathematical identity; problem-based learning; multigrade

schools
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Figure 1. Flowchart of Data Collection and Data Analysis
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Table 2. Examples of Problem Situations in the Learning Units
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Figure 2. A pilot study of the two local wisdom-integrated learning units was conducted with a group of
three fourth-grade students.
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Figure 3. The study identified distinct characteristics of the students' normative identity during the

collaborative group work phase, categorized by their respective multi-grade levels.
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Figure 4. Establishing Classroom Norms for the Use of Mathematical Tools, Symbols, and Representations

to Construct and Communicate Students' Mathematical Reasoning Through Group Activities
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Figure 5. An Example of Content Analysis from Student Learning Reflection Logs Summarizing the

Development of Mathematical Identity Across Three Instructional Phases
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Figure 6. Students demonstrating planning, shared decision-making, and presentations in mathematics

classrooms, which fostered a collaborative learning environment and contributed to the development of
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Abstract

Mathematical problem-solving is an essential 21st-century competency, yet national (O-NET) and
international (PISA) assessments indicate that Thai students’ performance remains in need of development,
particularly in analyzing and carrying out the solution of word problems. This calls for learning environments
that allow students to construct knowledge by themselves. This study aimed to 1) design and develop
a constructivist learning environment, 2) compare students’ mathematical problem-solving ability before
and after instruction, 3) compare learning achievement, and 4) survey students’ opinions. The research
employed a pre-experimental, one-group pretest—posttest design. The target group comprised 38 Grade
3 students selected through purposive sampling. The instruments were the learning environment, four
lesson plans, a problem-solving ability test, an achievement test, and an opinion questionnaire. Data were
analyzed using means, standard deviations, and Pearson’s correlation coefficient. Results found that the
developed learning environment consisted of five components: problem situations and learning tasks,
learning resources, scaffolding, collaboration, and coaching. Both problem-solving ability and achievement
were higher after instruction (posttest means of 15.76 and 6.47, respectively). Overall student opinion was
at the “agree” level (mean = 4.13), paired-samples t-tests confirmed statistically significant pre-post gains
for both variables (p < .001), and the two variables were positively and moderately correlated after
instruction (r = 0.65). It presents a constructivist learing environment integrating Polya’s problem-solving
process that can simultaneously promote problem-solving ability and learning achievement, providing
empirical evidence supporting its use in primary mathematics classrooms.

Keywords: Learning environment; Mathematical problem-solving ability; Constructivist
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Figure 2. The example of constructivist learning environment: Enhancing Students’

Problem-Solving Ability.
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Table 1. Comparison of mathematical problem-solving ability before and after instruction.
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Table 2. Comparison of problem-solving ability by step (Polya’s framework).

Tunoy AZLULLAL nouRey NAIBU WAIWINT (%)
manunlatym il 2.34 (59%) 3.42 (86%) 27
auHUN ATy a4 1.88 (47%) 3.13 (78%) 31
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Table 3. Comparison of mathematics learning achievement before and after instruction.
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Table 4. Correlation between problem-solving ability and learning achievement.
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Abstract

This study aimed to (1) assess Thai language communication competence and (2) compare
competence by gender, educational affiliation, school size, school location, and region. The sample comprised
2,681 Grade 12 students selected through multistage sampling covering regions, affiliations, school locations,
and school sizes. The 60-item, 100-point Actual Test required 120 minutes and assessed reception,
transmission, and interaction. Data were analyzed using frequency, percentage, mean, standard deviation,
independent-samples t tests, one-way ANOVA, and LSD post hoc comparisons. The overall competence was
at the Needs Improvement level (M = 51.24, SD = 12.58), with speaking showing the lowest mean relative to
its maximum score (M = 4.66 out of 20). Female students obtained a significantly higher total score than male
students (t = -7.26, p < 0.001), and students in urban schools scored significantly higher than those in non-
urban schools (t = 5.40, p < 0.001). Total scores also differed significantly by educational affiliation (F = 23.53,
p < 0.001), school size (F = 140.43, p < 0.001), and region (F = 18.78, p < 0.001). The findings indicate a need
to strengthen speaking competence and allocate educational support in accordance with school and regional
contexts.

Keywords: Thai Language Communication Competence; Actual Test; Digital Testing; Grade 12 Students; The
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Susssu Msdeansfiduszansamidiifsaisdesiunsdiasiiosiuio uidomnesudmuaanselunis
£uils FiAs1e9t wazRnnuansTueEseUaIL thidsufiannsadeansidetrensudiuuariiussaniam avanunsa
a¥emnudilainseminsmuesiugd uldeguivnrauazaieassd msauaussouznsdeasanwilneds
ﬁi’wLf]ué’faamﬁ’amﬁqmwmﬁﬁﬁﬁﬂwwé’ﬂ laun il W 814 wazlWeu lnedaalansanaumuizaunu iy
ANHANTATINN IV S LU LLﬁxU%UWNé’qﬂmLaxi’muﬁﬁuﬁmua&J audlalussduseneumaniteldinGou
ansndeasldegnedanu seunsy wasdnusuinvousodny (Cambridge University Press, 2019; Office of the

Basic Education Commission, 2021a)

o

1.1 P vNevesaLsIALETAes aussnurn1sdeasmineisanuamsalunslidaviuas
vannvansgULuuiouaniUAsudeya Teifiasss anufn auidan uazyuuesiugdusgisiiusyaviam Taedid
ANNRNFDY ANUMINEAN wasnansyuNsdsan ThiSeudifaussaugnsdeansgezanunsaiuils 3ins1edt uas
Ussifuansiilasu wiosisannsonouaueslfetesounsuuazaineassd aussourisaduiiuguddesnisdoul
nsuAtdam msdadula wagn1simuiudnuaeduisUseasdvasiTou (Office of the Basic Education
Commission, 2021b)

1.2 93AUsENOUTRIANTIAULANTABANS ANTIAULASADans Uszneume (1) msfuansuazidila
AUINg wnedanuaunsalunisils 81y wiedunadadnvalang o WeRnnuaswazdilannunuiesgi
Asuiu felududoya Taufienss uasanuidnvesidins (2) manevenasessiivszansamnindenidnim
Fayn 1ides waveTaumwilvinzautugilauaraniunisal delfasiidesonlufieudaau gnies uazaiie

AMUIATIN LAy (3) N1SUSUAIABUS UNMNIFIANLaY IAUSSSY N1Saenlglsnisdeansuarasilivuizaunu
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Fausssuuazanwndon Tufinsuanseonogisgam funsem wagAndsdssansznusierau osfdsznauwmanil
aduayumsRanassaurnsieansog ey sanms neidunsaawineiiausou fuldladdudiausssi uuay
ANNKINRBNNWN AN

1.3 Msvszifivanssouznsdoans msdsuiiuanssouznisdeansidunszuiumsiidudeunas
AspUARIINNNTINE IaRaRISlangd Ty nsUszdiudiosenderia madunangRnssuaie MsTararuLULTAFeY
LAy MITNUALLES Lt Wi saagiioumNasafiuyiTiewessFeu msdunamginssuaansalflunsuseidu
nsdeansuuUFduTuS 1wy mIedusie msuansunUmELLA WEensaLngl wuuvadeukazAnIINSLTeY
PrglianusausziuanuanansatunisldnwinazAndadinges dmunssenuauesigasiounudila
virund uazanuiulavesiSeulumsdeas nmsussiliuaussauregisliussavsnmsesdiafsmudaauvesinasi
mMsUszidiu msltieiesilefidedield wazmslieszinafiaenndosiuinguszasdnsGous Welvaunsatwaluld
Wavinueveiseusaly (Wanichthanom, 2005)

1.4 nmsinuazUssduanssouzniwing msiauasyseilivaussauzniwilvedesaniafsniy
solfiosuazanunzaumutasTsvesiiou Tnsaseunquitanissuas madhenenas waznsléniwifionisdn
\Binesiuaraiiassd SsnsUssdudnlduuunaaey nsdananginssy nsussdunanudey wagn1sdunivel
dielfun s nANNAIN ST BUIRIuNSAn Nsdoas uarAndnuuzaLYARR (Office of the Education
Council, 2021) dwunsideluadall iunsussiivaussougnsdearsniwilng Ssasouinuenentvidiunis
s Frumseu unisye wagdumaideu il

1.4.1 viwedumsits mattaduinueiiuguiiddydenisiuiussdilaas lerudans
Funn Aiasent warRinuansiildsuegeseudnu WniSeuiitiinuensiled szaninsadulannuddey Ussduainy
undeie uazdenlesdeyainiuausifls nsilaiiduszavsamdndudioaans msdunpetaumm uaznisan
Tuinifieiasuadrsmudlauasmailuldsesen (Field, 2008: Laksanasiri & Intharaporn, 2019)

1.4.2 ¥inwgsnumsenu mssudunszuaumsivmsuasirnudeyaiiioairsanmilouas
WaninwensAniiAgIest dniFeuiidvinuemssugazaansoadalonnudidy Jinngilasiaiesdoni
Uszilunmunmvesdoya wazdiluussendldlunisuilam nmserudamsesildiiouddienmunniy wids
EBNaAIRndfntuazauansalunsieassesen (Phetcharat & Thongbai, 2013)

(% .Y =

1.4.3 vinwzamunswe vinwgnsuaielunsyuiunsaenenasdifgyiuanstiennuanunse

S o =

Tunsdeans@efduiug dnSeuniivinvensyadazanansadentdidne dndes dwinmsme wazeiaunwila

o
Y]

sgramnzaniugilauazuiun visdamunsauiuasuguiuunsdeansiimnzauduaniunsainisdanuuay
Fausssu mamuinuznsyedududosendonisiinduegsainiase iufanssunisaunmn Msedve ns
T uazMsuAnIUNUIANIR FsllifssuiteliiSeuansnmenenaslidnnurinty wisduaiuanutula
Tumsdeans msfmegsiszuy waganuanunsalunsTiuiviedngagilsoaaiaasse (Brown, 2004)

o

1.4.4 vinwgaunslisy vinvenslsuduaiesdieddglunsaenananudn anuidn

a

wazdoyadinnisedrndussuu UniseuiifiinuenisileufazaiuisadearsuuiAned 19daau mnna uaz
donndesiunanbiensaliaslasiaianwlng Mediaunsedinsien wenues wasenlesloyaliegasoudnu s
Wavinwenslsulimewsidesndeninudauniwiving widwedindunsauwaunsdew MsInaRuaLan

NsTEUS8IdaAY Larn1snTIRdeUAINgNABweIlays Nsleunlussdnsnmishisaluaiisinyensfind
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ATIR MsUATgm wazn5deansluusunmsiznnisuazdenuegnesiung (Flower & Hayes, 1981; Sarasinsilp,
2016) waz (Grabe & Stoller, 2002; Sarasinsilp, 2016)
2. nguieafunisussdiuaussauznisdeansniwilng nsUssiiuaussausnsdoamsninlneanunse

osunBnavauayuldTenguivatean SwenansoagUlad

2.1 muinisiFeufuvuaiiearuming (Constructivist Leaming Theory) a3unginmsieusifinty
nnsafrseudilavesdidsunnusraumssinsswagnsdufduius fuiswandon anudladasviouds
auaansalumsidnsiiionn e uavdeansansvddnld (Piaget & Inhelder, 1972; Viygotsky, 1978)

2.2 NufausIaug (Competency-Based Theory) UM IWRILIANUANTATIUURIT R TeY
UM vinwe warnsUssidiufiagvioumnuamnsalunsufifess aussouzmsdeansislilidrinegiianug
MYIERLIALT UWinTaURRuAtinyeMITle WA 81U uazleusg1sysaNg

2.3 nufnsUsLiiuwuuBansIau (Performance Assessment Theory) aluayun1sUsuNIY
AanssufiazviounsUuRate Wy mseAvse mstiaue MadeuFesnny waznsiinzidonny deaeli
ansninnuaansnvesdizoulumsiearsetnensuases Madumnugndes ArBIINEAN LazANLARAS AT
(Gulikers et al., 2004)

nsUszgnenguivaniidndesuwilinisussdivaussouznisdoasmwilnedanusoudu
mamqmﬁ%mmi WNYE NTTUIUNITAN LazAMNYMEEINYARAD s?iqLﬂuﬁug’mé’ﬁaﬂumiﬁwm;EL%'auIﬁawuwaa
doanslfesnaiiussansnmuazaenndasiusnasgunsAnuiluamsseil 21

a

msdeansnwinedeldusngiuddgueinisiseuduasnsimuineesunig 4 vesiseu lnasy

[

Pnvinwen1sils Fudugaisuduresnsivasuazdilannumng fEeuiiiinusnnsiladiezanunsafinuanseddyy

o

wenuozdeya uasmeuauawioanunsailfertanzan nsitsSsliioudieatesiunsiudoyamiitu uds
duasunishniiaszinarnsandulaludinuszd1iu (Anderson & Lynch, 1988; Office of the Education Council,
2021) fiaunABN¥ENISEU éﬁaLﬂuﬂssmumﬁumi@aﬁﬂﬁszhaiﬁ’siﬁauamWim%ﬂﬁﬂmwwmamaa%amm
APTIZAATATNAY Uazds NANNLTIATIINIT M98 1Uee NIUTEANSAWALESNNTAMTINING NsuATeym
LLazmiazaummiLﬁaﬂﬁxqﬂﬁlsﬂuﬁumw 9 (Grabe & Stoller, 2002; Sarasinsilp, 2016) Tuswrinwen1sue Hiseu

AosausanIevenANUAn ANNIAN uazdeyaedretnian mnvaniugilawaraniunisal nsRnnunsEuIWY N3

a

pAUTe warnsusTEeteiaautulalunisieans ANuAnTeTEUY larANasatunsTnwseldung

o o

a0g19a5719853¢ (Brown, 2007) dauvinuwenisilieu WuesesdiedAglunisdnssuuanufauazaievendeyald

o

a o

SeunivinwensWsufazanunsaieuiisadennuegeilivgue Ilassasihiensalngndes uasiieules

D) e

f

e

ANUAALABENITAAY NTHNIUNUNMTTBULALATINFOUANINY NABIVBIT YTl UTIN N SAATTIATIZLAY
mi?iamimﬁﬂmmi (Flower & Hayes, 1981; Sarasinsilp, 2016)
dwdunquiiertumsussifiuaussougmsdomsniwilng ansassungldanvansuudn laun
NUNN1TE U RUUATINAUNNNY (Constructivist Leaming Theory) fiunsademnudlarulszaunisaluas
U Funus (Piaget & Inhelder, 1972; Viygotsky, 1978) nud aussaus (Competency-Based Theory) ‘ﬁlmq'\iwvﬁum
ANNAINTLT AU URRT ¢ mamqmﬁgammﬁ’uasﬁ’ﬂm warNgudn13Usel ukuudsaussauy (Performance
Assessment Theory) flarfuayunmsUssidusinufanssuilagyiounsufinats wu mseAune msiaue wasmsideu

SeAu (Gulikers et al,, 2004)
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nsysanmsvinueneddudfulnAndmguidngn sliaunsaUssdiuaussougnsdeans
mwilneldagneseudu aseuaquiininug fue nasuaumsin ussandnuuzdmyaea dadufiuguddolunis
wimungiFouliiansnsodemslsognaiuszansnm uasaenadoaiusnnsgumsinuluanissei 21
AU UNAFDUNIINITA NBIWW 981@ (National Institute of Educational Testing Service, 2025)
Igiiunmsadraiuunageuais (Actual Test) ilonadouaussaurnsdeasnwilng Ussneuse mssuas msds
as/mstenends waynsuaniUdou /aunin ﬁixuﬁaﬂﬁmmLwiazamsauzmﬁamimwﬂm seRauLliseuAnw
Uil 6 Sruaudeasy 60 1o 100 Azwuy natlumsihdeaou 120 Wil
Jidermunaussouzmsdeasnwilngnunsouvesaniunade UM ANy IVTA (National Institute
of Educational Testing Service, 2025) tJu 3 aussaug laun (1) Assuans: msilalagnnsenu (2) nsdy/aienen
a5 MaaLarnTdey uag (3) Msuanidsu/aunun: maye-lsuaznisifou-s1u dududsilfilieudiou
fmusandnuairUssrnswaruunaniunuililumsdassuudeyansdnnduiiugruuasnisenuuunisdu
oun e 2 nqu d9in 4 nqu (ang., 8., do. waz i) WAlsaseu 4 seau (an nans Tng wazlngifivew) s
Tsa3eu 2 ngu (uidlesuazuenidion) uazgfine 7 fiufl (Mammamuas nans ayusenideamile wile 16 axtusen

uazazIumn) (Ministry of Education, 2024; National Institute of Educational Testing Service, 2025)

fauUsnanen 5
. AussauznsiaaEnsnIw lng=
1. L0 4. puAlsaseu . .
; e 1. MUANSSUEs

2. WPUNFINn 5. Anglsasey N Y . .

2. AUNTAIENT/AN5ENENBAENS
3. gfine . o

3. AunskanagL/aunun

Figure 1. Development of the Conceptual Framework for Assessing Thai Language Communication

Competence among Grade 12 Students
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voulnauiien Tun153duased {ITuasdnwiameanssougnisdemsniwinevesiniSeuseduy
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YouARIuNA SveznaTidlunsinm 6 ey Rusdeuaneu f1 fuseu 2568

i3 psileldlunsiderdunuunaaeuais (Actual Test) sedusisend@nundi 6 vesanitunadeun
NSANYIMVIYIA (29AN15UMITL) T9U3U 60 T0 100 Azuuu Tdhian 120 wivl Usznaudie 6 vinwe eun n1sile 10
9o M381U 21 o MIYA 2 MIPNU MITLY 2 M5z Mya-ls 15 4o uagnsilisu-e1u 10 e Jeaeultzuuuy
Usify 4 fuden denneuldsdou yanou wazidsunsumudnuazinue feusieliazuuunudineuiignios
daumsznunauazdsulvinsuuunuinasinisliasuuuiiiimun azuuufvgnsuuazuvaaduasuuu sy 100
AzLU 9ISz uTsEnAnyIneuUateudwlu gendiumnsgiu 80.00-100 AzLUL 1IRTEIL 52.00-79.99 AZLUL
LazU$UUT9 0.00-51.99 AzLuY LAT Badl e INNTEUANTIOUY et uazmsniivuadnunzdoeuves
mieeudvonai el a89lsid Menuatundniléidugiuvesunanudldmenuaidulssans aunss

wazAudeududiay Falidnausadinanlageyuy

nsAusINsdoya

a o '

FudumInadeusziIfoummeuietuseu 2568 HiusrUUNIAARUR Iam e ouasd uneu
1NATFILVBIANTUNARDUNNIANWIUVINA (23dnsuvv) an1ufnunfiiinsamduiunisdaniousiesasy
gunsal uaziumsaeumuunUURTifmun fidraeuiuuunadeunelunat 120 uii Tngszuutuiindimney
uaznanzuuuvesiiaey WeiadaAunmeaey angdidensnaeunnuasudiuvestoya mugneuazem

o

d0AARBIYDITVAUTEIRI LI d0U naenIURTIIERUTRY ATl U IULasNAALIUY NouARLianYayaver it day

Y

Miauauysalduam 2,681 au et lulnseinieeda

MIATIZYeYa

AeldrnuiuaySesaziioaiunednunizvasngusiitede uagldradeivdilesavuinsguiiessuny
AzUUNANTIAUENISH oA INMwIlne N1sSeuiisua1eduseninanguilege 2 nqu Insmaaeuiidmsungy
o | A & a W . | = ~ ' a ' o ' 3
Aregnililudasesiony (independent-samples t-test) dunisiUSeuisuAnadeseninanguaeud 3 nguduly
T7N1971A9121 AL UTUTIUNI9LA 8 (one-way ANOVA) Lagtdl oWUAINLANA 1908190 Uad 1A Yn19ad i

o o ¥

FJudguiisuneaneIinan1aduddyiasiign (Least Significant Difference: LSD) lagfvuasyaued Ay

7 o

' v
aad N v

VBT 0.05 waz 0.01 visll Arrutanduilusunsusenudy 0.000 dawedu p < 0.001 wenanil {39y
AINVLINE NS HavRIAzLULTIM Il Cohen’s d dMSUNISWTHUWIEUTENTNN 2 NAN TIAIUWIUIINNAA
Y9IA A NI eE LT 8AUUNINTFIUTIM (pooled standard deviation) wagld eta squared (N2 = SS 581314

Nax/SS 733) dmsumsiiesgianuudsusiu welduszneunsiansanvuinvesnuwansnsaIug nuteddgy

9an@ (Lakens, 2013)

B nan1s3deuazniseiusiena
WaN13398

1. syfuanssourlasn Ynissudazuuusimede 51.24 azuuu (SD = 12.58) aglussiuusulsam
\nassszdusissuAnymauyaty (0.00-51.99 Axiuw) wazdndunusisERUINATEILTEs 0.76 Azuu oRasan
dadunzuuuiadsdanzuuudy wuin manadidian Aaduiesas 23.30 (M = 4.66 990 20 AzWUL) T8989

Aansile Seeay 47.00 (M = 4.70 310 10 ALLUL) N5WEU-871U Saeay 50.30 N158Y 5088 52.90 115814 508
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Az 62.72 uazn1sna-leasiian Sevar 70.60 NaFINAIUINIANAITTINAUIADNISHARNTBIAIENITHALAENITSU

1592801594 Svazdennandly Table. 1

Table. 1 Means and Standard Deviations of Competency by Skill (n = 2,681)

inwe ATLUULAY M SD
N7l 10 4.70 1.93
N1397U 25 15.68 4.05
QR 20 4.66 4.25
QYRR 20 10.58 3.93
QRENRIN 15 10.59 2.71
NSAIU-8U 10 5.03 1.85
394 100 51.24 12.58

[

2. dnwaiznguiied s ngudegsdulvgdunands (fovar 68.10) i ang. (Fevay 87.80) aglu

'
=]

Tssssuvwalug e (Govaz 56.10) wazlsuisuuoniiles (Sovaz 64.30) lnonszaglu 7 Nud
lu Table. 2

SNYRLLDUALENS

Table. 2 Number and Percentage of the Study Variables

AuUs/ngu n Souaz
NiTaRigld] 854 31.9
TG 1827 68.1
ang. 2355 87.8
GRIR 193 7.2
GIR 74 2.8
AN, 59 2.2
15958u8n 49 1.8
nang 471 17.6
gy 657 24.5
Ty 1504 56.1
Tuidlos 958 35.7
uaniflos 1723 64.3
NIUNNUMIUAT 458 171
NaY 431 16.1
P IUDDNIAELALD 507 18.9
Witle 362 135
s 323 12.0
AEIUDDN 314 11.7
AT IUAN 286 10.7
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3. wanswIguiiiguauna dniSeungaazuuusinganininseueiy (M = 52.43, SD = 11.76 iiguriy

M = 48.68, SD = 13.84; t = -7.26, p < 0.001) afa1saunsevinyy UniSeundedinzuuuganindniseuyigegadl

o

Taddgaunisils 1181w nMadeu n1sue-ils wagnisilow-e1u drunismalivaneiiu (t = -1.68, p = 0.09)
ANUUANA1IYesALRdsnganuluineen1sWey (Hase 1.01 avuuy) sedaunAenisya-ils (waf1e 0.92
AZILUL) kAZNITETU (HAR19 0.89 AxkuL) dmTuAzuuuTIi Cohen’s d = 0.30 kansdAuuANA1dvualiige usd

a o @

Iud A 9@dd seazideanandly Table. 3

o

Table. 3 Comparison of Competency by Gender

Minwe Y18 M %18 SD neYs M neYe SD t P
N5 4.57 1.98 4.75 1.90 -2.29 0.02
N394 15.07 4.32 15.96 3.89 -5.37 < 0.001
AN 4.46 4.18 4.75 4.28 -1.68 0.09
QUEITIEM 9.89 4.18 10.90 3.76 -6.22 < 0.001
ﬂ’]‘iWﬂﬂ-‘W\‘l 9.97 3.07 10.89 247 -8.29 < 0.001
NSREU-01U 4.72 1.97 5.17 177 -5.91 < 0.001
ASHUUITIY 48.68 13.84 52.43 11.76 -71.26 < 0.001

4. nansW3suiiounuiisalsaSey dniseulsaseuluilosnzuuunuganhdnSeulsaieunenides (M
=52.98, SD = 12.51 Wiguiu M = 50.26, SD = 12.52; t = 5.40, p < 0.001) UazdAzuuugInimniinyeegiail
Tfodiny InsnassvesAnadesnniiganuluinuenisya (Wass 1.09 AziuY) s9%a8nABN158 L (0.44 ATIUY)
M3 @gu (0.39 Avuuw) N5 (0.35 AzLUL) N13YA-71a (0.29 AzUUY) LazAISITEY-81U (0.16 AzLW) § 15U

AZLUNTIN Cohen’s d = 0.22 uansiAuuandiivunalias seaviBeauanty Table. 4

Table. 4 Comparison of Competency by School Location

finwe Tuwdos M Twdlies SO uwanlies M uandies SD t P
N3l 4.92 1.88 4.57 1.95 4.51 < 0.001
A1591U 15.96 4.08 15.52 4.03 2.73 0.01
AN 5.36 4.45 4.27 4.09 6.39 < 0.001
MSTLY 10.83 3.83 10.44 3.98 2.45 0.01
ﬂ'ﬁWﬂ@—‘Wd 10.78 2.62 10.49 2.75 2.69 0.01
NS WEU-81U 5.13 1.81 4.97 1.87 2.14 0.03
AZLUUTIN 52.98 12.51 50.26 12.52 5.40 < 0.001

5. nansilSsuiiguaudein ualsaieou waziinn avluusnuanaiuegddediAymnudanin
(F = 23.53, p < 0.001) vAlseiseu (F = 140.43, p < 0.001) kazndaia (F = 18.78, p < 0.001) dlofinnsaunsne
inwy ‘wummLLmﬂ@hqmmmmiiu%uuazqﬁmﬂmuﬁq 6 vinwy diudeinuandeiy 5 vinve eniunisun
(F = 1.94, p = 0.12) HatU3ouliiousnegfeds LSD uansiiamsvasannuunnsnefidnda wu dnisoudadn ang.
fnzuuunsilegendndnifoudein av. wag an,; dniseulsalouvunealngiaudaziuuniseiugeninlsaseun

YA hadnzuuunsie nsye n1sWey Msye-il wern1sideu-euganIngulsauleuruinnatmse g lugn
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o

unna e eitedAy; dauﬂgdmwumumﬁﬂzLLuums‘WqLLasmiﬁhuqaﬂ’hﬁ% 6 nilnA o¢14l5Af AsRAIY
ﬁauﬁ’uﬁﬂmuﬁaa&hdLwiasﬂ&juﬁlaiama dlefuinuuIndvinavesnzuLuTIN WU N2 Wiy 0.026 dvdudsda
0.136 dmTurualssieu uag 0.040 dmsugiinia JanudrdadiuanuuUsUTINsEMINNgUANTNIALTLS B UsD
ﬂﬁuLLUiUi“A‘HS’JQJEﬁﬂﬂj’lﬁx‘lﬁjﬂLLaSﬂvﬁﬂﬁﬂiu%’@yjaﬁﬂﬁl eazBenn F uag p uandumsed 5 warseasdoanis

Wisuieuneguandusenuatuiiy

Table. 5 Analysis of Variance of Competency by Affiliation, School Size, and Region

Nnw defim F p Iun F p nfina F p
1599 6.50 < 0.001 75.30 < 0.001 11.74 < 0.001
597U 23.21 < 0.001 102.48 < 0.001 17.34 < 0.001
ATYA 1.94 0.12 24.85 < 0.001 8.07 < 0.001
AREIRIa! 12.51 < 0.001 67.10 < 0.001 5.94 < 0.001
ﬂ’]‘iWﬂG]-‘WJ 22.11 < 0.001 74.27 < 0.001 15.88 < 0.001
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Abstract

The objectives of this research were to 1) study the Mathematical Competency of students taught
through Mathematical Modeling with Open Approach, and 2) examine students’ satisfaction toward these
activities. This study aims to confirm that this approach is effective for Grade 11 students due to curriculum
continuity. The sample consisted of 24 Grade 11 students from Princess Chulabhorn Science High School
Ubon Ratchathani (Semester 2, Academic Year 2025), selected via cluster random sampling. Instruments
included 12 learning activities, field record, and a satisfaction questionnaire. Data were analyzed using
percentage, mean, and standard deviation. The results showed that 1) students’ Mathematical Competency
demonstrated a concrete upward trend, reaching the Above Expectations level with a peak frequency of
70.83% across 6 activities, and 2) students’ satisfaction was at the Strongly Agree level (X= 4.83, S.D.= 0.32).

Keywords: Mathematical competencies; Mathematical modelling; Open approach
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Figure 1. Assessment of student concepts based on the four mathematical competencies.
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Figure 2. Description of Mathematical Competency Levels for Each Level.
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Table 4. Trends in Students’ Mathematical Competencies Emerged from the Learning Activities
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Abstract

This research aimed to (1) develop a board game designed to enhance Grade 1 students’
computational thinking in addition and subtraction, (2) compare students’ computational thinking before
and after using the developed board game, and (3) investigate students’ computational thinking behaviors
in the context of addition and subtraction during the use of the board game. The study employed a
Research and Development (R&D) approach with a one-group pretest—posttest design. The target group
consisted of 16 Grade 1 students at Ban Khok Nibong School during the second semester of the 2025
academic year. The research instruments included the developed board game, a computational thinking
test and a behavioral assessment form for observing computational thinking during gameplay. Data were
analyzed using mean, standard deviation, and dependent samples t-test. The findings revealed that (1) the
developed board game was rated at a high level of quality (mean = 4.46, standard deviation = 0.29). (2)
Students’ posttest computational thinking scores were significantly higher than their pretest scores at the
.05 level. Moreover, (3) students demonstrated progressive improvement in computational thinking
behaviors, particularly in identifying relevant information, selecting operations, representing mathematical
sentences, solving problems step by step, and checking answers accurately.

Keywords: Computational Thinking; Board Game; Mathematics Education
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Figure 1. Conceptual Framework.
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Table 2. The effects of using the board game.
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Table 3. Quality evaluation of the developed board game.
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17

Table 4. Comparison of computational thinking scores before and after using the board game.

N1INAFIY n AZUUULAY x S.D. df t Sig.
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— 15 8.58 < .001
aslduasany 16 20 15.00 2.22

NUBLUE *p<0.05
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Table 5. Development of computational thinking behaviors during the board game activities.
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