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Abstract

The development of educational research instruments is critical to the quality,
credibility, and interpretability of research findings. However, many researchers continue to
face challenges in constructing instruments that are both theoretically grounded and
methodologically sound. At the same time, recent advances in Generative Artificial Intellicence
(GenAl), particularly tools based on Large Language Models (LLMs) and Natural Language
Processing (NLP), have created new opportunities to support construct definition, indicator
specification, preliminary item drafting, and early-stage language review. Nevertheless, the
application of these technologies to educational research instrument development still lacks
a clearly articulated methodological framework grounded in educational measurement and
evaluation principles.

This conceptual paper proposes a methodological framework for applying Generative
Artificial Intelligence to educational research instrument development. The framework
integrates four core components: educational measurement and evaluation foundations,
instrument development processes, the role of Artificial Intelligence as a methodological
support mechanism, and Human-in-the-Loop decision-making. Within this framework, Al is
positioned as a methodological assistant rather than a substitute for scholarly judgment. It
may support construct clarification, indicator development, preliminary item generation, and
early-stage quality review, while responsibility for decisions concerning validity, reliability,
measurement precision, measurement fairness, and ethical appropriateness remains with
researchers and domain experts.

The proposed framework offers a structured, transparent, and theoretically grounded
approach to integrating Al into instrument development. It further emphasizes that the
academic value of Al-assisted instrument development depends not merely on procedural

efficiency, but on its alignment with sound measurement and evaluation principles and
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responsible human oversight. This paper thus provides a preliminary methodological
contribution for educational researchers, research instructors, and graduate students, while
also offering a foundation for future empirical validation of Al-assisted instrument development

practices in education.

Keywords: Generative Artificial Intelligence, large language models, educational research
instrument development; educational measurement and evaluation;

methodological framework
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Abstract

Digital competency (DC) is widely recognized as a foundational skill for 21st-century
citizens, encompassing technical proficiency, critical thinking, and responsible use of digital
tools. This study conducted a meta-analysis to quantitatively synthesize the relationship
between various factors and youth DC, following the PRISMA guidelines. The meta-analysis
included 42 eligible studies comprising 49 effect sizes focusing on youth (ages 12-24). A
random-effects model revealed a large, significant positive correlation between the examined
factors and youth digital competency (r=.525, Fisher's z = 0.583, p<.001). However, extremely
high heterogeneity was detected (1?=99.49%). Key subgroup analysis was performed comparing
factor types: Internal/Individual Variables (e.g., self-efficacy, cognitive skills) showed an
estimated average correlation of z=0.475, which was comparable in magnitude to
environmental, social norms, and other variables (e.g., parental mediation, SES), which showed
z=0.481. The findings confirm the overall importance of both intrinsic and extrinsic factors in
shaping DC, while the high variance suggests a strong need to identify contextual and

methodological moderators.

Keywords: digital competency, digital literacy, youth, meta-analysis, correlates

Introduction

Digital Competency has become one of the most important foundational skills for
citizens in the twenty-first century, as digital technology permeates every aspect of life.
Beyond merely being technically proficient with digital tools, digital competency includes
using digital tools for learning, work, and social interaction in a confident, critical, and
responsible manner (Vuorikari et al., 2022). This competency is a combination of knowledge,
abilities, and attitudes, per the Digital Competence Framework for Citizens (Dig Comp)

developed by the European Commission (Vuorikari et al., 2022). Information and data literacy,
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communication and teamwork, digital content creation, safety, and problem solving are its
five main categories (Vuorikari et al., 2022). A knowledge-based society is built on people's
ability to access, assess, manage, and produce information (Rizza, 2014).

Digital competency is essential to the development of youth, a group that has grown
up with digital technology, in a variety of areas, such as the intellectual, emotional, and social
domains (Gutiérrez Angel et al., 2022). Strong digital competency is essential for fostering
online safety, advancing education (Learning.com Team, 2023), and preparing students for the
workforce of the future. However, it has been widely refuted that teenagers are "Digital Natives"
and should naturally be proficient in digital technology. According to a number of studies,
many teenagers lack the profound comprehension and critical thinking abilities required to
successfully negotiate the dangers and complexities of the digital world, including
cyberbullying, addiction, and data security (Rizza, 2014). Therefore, a crucial educational and
societal agenda is to comprehend the elements that either support or impede youth digital
competency.

A significant amount of research has been conducted in the last ten years in an effort
to determine the variables associated with teenage digital competency. These elements fall into
three general categories: environmental, demographic/contextual, and individual. Cognitive (like
critical thinking), affective (like attitudes and self-efficacy), and behavioral (like the frequency
and kind of online activities) are examples of individual factors. Interestingly, one important
predictor has been found to be internet self-efficacy (Lu & Gu, 2024).

Concurrently, opportunities for access, support, and use of digital technologies are
still influenced by demographic and contextual factors like age, gender, and socioeconomic
status (SES) (Shi et al., 2024). The "Digital Divide" of today encompasses differences in skills
and the advantages of usage, not just access to devices or the internet (Fang & Nie, 2025).
Additionally, the educational system, curriculum design, and the role of parental mediation
are all important environmental factors that shape youth digital competency (Erstad et al,,
2021). But even with the increasing amount of research on this subject, the results are still
varied, disjointed, and occasionally incongruous (Kreuder et al., 2024). It is challenging to create
a clear and complete picture because of differences in how digital competency is defined and
measured, as well as the variety of samples and research settings. Thus, this research was
conducted to perform a meta-analysis of correlation coefficients to determine the summary
effect size of the relationship between various factors and the digital competency of youth
and analyze and present the characteristics of the primary research studies in this field to map

the current research landscape.
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Rationale for the Present Study

Given this fragmentation of knowledge, this study identifies a significant gap: the lack
of a comprehensive quantitative synthesis to evaluate the overall magnitude of the
relationship between various factors and youth digital competency. A meta-analysis, a
statistical tool for combining and analyzing results from multiple studies, allows for the
estimation of a reliable average effect size and a systematic examination of the variance across
study findings. Therefore, this research has two primary objectives:

1. To conduct a meta-analysis of correlation coefficients to determine the
summary effect size of the relationship between various factors and the digital competency
of youth.

2. To analyze and present the characteristics of the primary research studies in

this field to map the current research landscape.

Methods
This study adheres to established guidelines for systematic reviews and meta-
analyses, such as PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) and the Cochrane Handbook, to ensure transparency and replicability (Shaw, 2018).
1. Search Strategy and Study Selection
A systematic literature search was conducted across Scopus, Web of Science,
PsycINFO, and ERIC, covering publications up to December 2023. The search combined terms

related to digital competency ("digital competence," "digital literacy," "ICT skills"), the target

non nn

population ("youth," "youth," "student"), and research type ("correlation," "factors," "predictors").
The selection process involved two independent stages: an initial screening of titles and
abstracts, followed by a full-text review of potentially relevant articles. Disagreements were
resolved via discussion between the two researchers. Inclusion criteria required studies to:
1) use an youth sample (ages 12-24); 2) include a measure of digital competency or a related
construct; 3) report the Pearson correlation coefficient (r) or provide sufficient data for its
calculation; and 4) be published in a peer-reviewed journal. Exclusion criteria targeted
qualitative, experimental (without baseline correlations), non-youth samples, and
review/meta-analysis articles.

The initial search yielded 59 studies, of which 52 passed the initial title/abstract
screening. Seven studies were excluded at this stage due to: irrelevant common themes (n=2),

using a working-age sample (n=3), being abstract-only (n=1), and utilizing inappropriate
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statistics (n=1). The remaining 52 studies proceeded to full-text review, which led to the
exclusion of 10 more articles for the following reasons: the dependent variable's operational
definition did not match the scope (n=3), insufficient statistical data to calculate the
correlation coefficient (n=4), and using a non-target sample population (n=3). Consequently,
a final total of 42 studies were included in the meta-analysis, comprising 38 studies that
directly reported the correlation coefficient and 4 studies where the correlation coefficient
was calculated from other reported statistics.
2. Statistical Analysis
2.1 Data extraction and effect size calculation
A standardized coding form was developed to extract key information from
each eligible study, including bibliographic details, sample characteristics (sample size (N),
mean age, educational level), research context (country), instruments used, and the necessary
statistical data (correlation coefficient: r). For descriptive purposes, additional characteristics
such as research field, sampling method, and data collection method were also coded (Shaw,
2018). The Pearson correlation coefficient (r) served as the primary effect size metric. Prior to
the meta-analysis, each (r) value was transformed into Fisher’s (z) using the standard Fisher’s
r-to-z transformation. This process normalizes the sampling distribution and stabilizes the
variance, making the data suitable for pooling. The final pooled results were back-transformed
to r for interpretation using the formula r = \tanh(z) (Revelle, & Revelle, 2015).
2.2 Meta-analytic model and heterogeneity assessment
Given the observed diversity in study designs, samples, and measurement tools,
a Random-Effects Model was employed, assuming that the true effect sizes vary across the
included studies (Hedges & Olkin, 1985). The model estimates the mean of the distribution of
these true effects. The between-studies variance (T?) was estimated using the Restricted
Maximum-Likelihood (REML) method.
Heterogeneity was formally assessed using Cochran’s Q-test and the I? statistic
(Higgins et al., 2003). I? values of approximately 25%, 50%, and 75% were interpreted as low,
moderate, and high levels of heterogeneity, respectively. A 95% prediction interval (PI) was
also calculated to estimate the plausible range of true effect sizes in future studies.
2.3 Sensitivity and subgroup analyses
To investigate the potential for publication bias, funnel plot asymmetry was
assessed visually, complemented by formal statistical tests: Begg and Mazumdar’s rank

correlation test and Egger’s regression test (Shaw, 2018). To explore potential sources of
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heterogeneity, a subgroup analysis was conducted to compare effect sizes across samples
from internal/individual variables (e.g., self-efficacy, cognitive skills) and environmental, social
Norms, and other Variables (e.g., parental mediation, SES), based on consistently extracted
moderator data. All statistical analyses were performed using Jamovi Version 2.6, which utilizes

the metafor package in R.

Results
This section presents the findings according to the two research objectives, beginning
with a descriptive overview of the selected studies, followed by the results of the meta-
analysis.
1. Characteristics of Included Studies
Following the systematic review, 42 studies met the criteria for descriptive
analysis (Objective 2), and 49 effect sizes (which could originate from the same article reporting
multiple correlations) provided sufficient data for the meta-analysis. Summarizing the key
characteristics of the 42 studies reveals several prominent features of the current research
landscape. First, research is predominantly concentrated in Asia (54.8%) and Europe (35.7%),
with very few studies from other continents. Second, the primary population studied is
university students (57.1%), significantly outnumbering secondary school students (31.0%).
Third, the majority of studies are situated within the behavioral and social sciences (71.4%)
and favor online data collection methods (59.5%).
The summary consolidates and categorizes the variables related to Digital
Literacy, Digital Competence, ICT Skills, and ICT Competency identified across the reviewed
literature, organizing them into thematic dimensions commonly utilized in research
frameworks. The variables are broadly classified into Digital Competence Dimensions and
Associated Predictors and Outcomes (contextual factors, psychological states, and learning
results). Categorization of digital and ICT-related variables based on the sources, variables can
be systematically grouped into five major categories:categoryl operational and technical skills
(Instrumental Dimension) that encompasses fundamental knowledge and practical ability
required to handle digital devices and tools, category2 information and cognitive literacy
(Content and Evaluation) that focuses on the higher-order mental processes required to
navigate, evaluate, and extract meaning from digital information, category3 communication,
safety, and ethical/social dimension that includes interaction, collaboration, security

awareness, and adherence to social/legal norms in digital environments, categoryd digital
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content creation and production that involves generating, adapting, and distributing new digital

content, category 5 associated contextual factors, attitudes, and outcomes (Predictors) that

variables influence, moderate, or are consequences of Digital/ICT Competence. The following

bar chart illustrates the count of unique variables within each major research category,

providing a clear overview of the conceptual emphasis in the literature provided.

Number of Bar Chart Representation
Category
Variables (Approximate)
1: Operational & Technical 9
2: Information & Cognitive 11
3: Communication, Safety & Ethics 11
4: Content Creation & Production 6
5: Contextual Factors & Predictors 15

2. Meta-Analytic Results of Correlation Coefficients for Overall Group

The primary meta-analysis included 49 effect sizes from the eligible studies. The

results are summarized in table 1 and discussed in detail below.

Table 1 Random-effects meta-analysis of factors correlated with youth digital competency

Group k Fisher's z (95% Cl) r 72 1 (%) Q (df)
Overall 49 0.583[0.492, 0.675] .525  0.098 99.49 7000.80 (48)***
Subgroups

Secondary Education 25 0.534 [0.403, 0.666] .488  0.099 99.56  5471.53 (24)***
Higher Education 24 0.635[0.502, 0.769]  .562  0.096 98.62 1189.80 (23)***

*Note: k = number of effect sizes, Cl = confidence interval, r = back-transformed correlation coefficient, T?

= between-studies variance, I = heterogeneity index, Q = Cochran's Q statistic,

df = degrees of freedom. **p<.001.

2.1 Overall Summary Effect Size

The random-effects model analysis of all 49 effect sizes yielded a mean Fisher-

transformed correlation of z=0.583 (95% CI [0.492, 0.675], p<.001). When back-transformed to

a Pearson correlation coefficient, this corresponds to r=.525. According to Cohen's (1988)

criteria, this represents a large positive correlation. This result indicates that, on average, the

factors examined in these studies have a significant and strong positive relationship with youth

digital competency.
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2.2 Heterogeneity

The analysis of heterogeneity is one of the most critical findings of this study.
Cochran's Q statistic was large and statistically significant (Q(48) = 7000.800, p<.001), and the
I index was extremely high at 99.49%. This indicates that nearly all of the observed variance
in effect sizes is due to true differences between studies, rather than sampling error alone.
This finding is further corroborated by the 95% prediction interval, which ranged from -0.052
to 1.218. The wide span of this interval, which includes zero and slightly negative values,
suggests that although the overall average effect is positive and large, the results of future
studies could be highly variable, ranging from no correlation to a very strong positive
correlation. (Tablel and Figure 2)

2.3 Risk of Bias

The methodological quality and risk of bias (RoB) for the included cross-
sectional studies were assessed using the adapted Newcastle-Ottawa Scale for Cross-Sectional
Studies (NOS-CS), with a maximum total score of 10 points. The overall RoB assessment
revealed that the majority of studies (66.67%) were classified as having a low risk of bias
(scoring 7-10 points), while the remaining third (33.33%) were categorized as having an unclear
risk of bias (scoring 4-6 points), and importantly, no studies were rated as high risk (0.00%).
Domain-level analysis indicated the highest methodological quality in the Outcome domain,
with 71.43% of studies achieving a low risk score (3 points), whereas the Selection and
Comparability domains showed low risk in 54.76% of the studies each. Furthermore, only a
negligible number of studies demonstrated a high risk of bias across all domains: Selection
(4.76% ), Comparability (2.38% ), and Outcome (2.38% ), suggesting a generally robust and

acceptable quality among the studies included in this meta-analysis (Table2 and Figurel).

Table 2 Risk of Bias (RoB) Assessment

RoB list RoB level (points) Percentage (%)
Selection low risk (4-5) 54.76
unclear risk (3) 40.48
high risk (0-2) 4.76
comparability low risk (2) 54.76
unclear risk (1) 42.86
high risk (0) 2.38
Outcome low risk (3) 71.43
unclear risk (2) 26.19
high risk (0-1) 2.38
Overall RoB low risk of bias (7-10) 66.67
unclear risk of bias (4-6) 33.33

high risk of bias (0-3) 0.00
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Figure 1 Risk of Bias (RoB) Assessment

2.4 Publication Bias
Publication bias was assessed via visual inspection of a funnel plot, which
plots effect sizes against their standard errors. Visually, the funnel plot appeared reasonably
symmetric. This observation was supported by statistical tests: both Begg's rank correlation
test (p=.856) and Egger's regression test (p=.431) found no evidence of significant asymmetry
.25 Therefore, it is unlikely that publication bias has substantially affected the validity of the
summary effect size in this study and shown in table 3. Summary, the funnel plot indicates
that while the results of this meta-analysis are likely not distorted by publication bias, they
are characterized by a very high degree of heterogeneity, meaning the relationship between

the factors and digital competency varies significantly from one study to another (Figure 2)

Table 3 Publication Bias Assessment

Test Name value p
Fail-Safe N 284113.000 <.001
Begg and Mazumdar Rank Correlation -0.018 0.856
Egger's Regression 0.794 0.431
Trim and Fill Number of Studies 0.000

Note. Fail-safe N Calculation Using the Rosenthal Approach
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Figure 2 Funnel plot and Forest plot for Overall Group

3. Meta-Analytic Results of Correlation Coefficients for Subgroup
3.1 Subgroup Analysis 1: Internal/Individual Variables

Meta-Analytic Effect Size. This subgroup, representing internal variables
(cognitive, affective, and skill domains) included k;= 20 effect sizes. The estimated average
Fisher's r-to-z transformed correlation coefficient was 0.475 (95% Cl: 0.436 to 0.514). The
average outcome was highly significant (z=24.023, p<0.000).

Heterogeneity. Significant heterogeneity was again detected (Q(19)=7284.713,
p< 0.000), with a high I of 98.19% and T? of 0.041. The 95% prediction interval for the true
outcomes was 0.078 to 0.872. Since the entire interval is positive, the true outcomes of the
studies in this subgroup are generally in the same positive direction as the estimated average
outcome.

Outliers and Publication Bias. No outliers (+-3.506) or overly influential studies
were identified. However, the analysis for publication bias yielded mixed results. The Begg and
Mazumdar Rank Correlation Test indicated significant funnel plot asymmetry (p=0.046), while
the Egger's Regression Test did not (p=0.458). The Fail-Safe N was very large at 838,818. The
visual inspection of the funnel plot below suggests a potential for bias.

3.2 Subgroup Analysis 2: Environmental, Social Norms, and Other Variables

Meta-Analytic Effect Size. This subgroup included k,=29 effect sizes focused

on environmental variables, social norms, and other external factors. The estimated average
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Fisher's r-to-z transformed correlation coefficient was 0.481 (95% Cl: 0.411 to 0.550). This effect
size is significant (z=13.576, p<0.001) and comparable in magnitude to subgroup 1.

Heterogeneity. Similar to the other analyses, there was a high degree of
heterogeneity detected (Q(28) = 5109.390, p < 0.001), with an > of 99.20% and T? of 0.047.
The 95% prediction interval was entirely positive, ranging from 0.052 to 0.909. This confirms
that the true outcomes for studies in this subgroup are generally in the same positive direction
as the estimated average outcome.

Outliers and Publication Bias. No outliers (+-3.2200) or influential studies
were identified in this subgroup. For publication bias, neither the Begg and Mazumdar Rank
Correlation Test (p=0.827) nor the Egger's Regression Test (p=0.972) indicated any statistically
significant funnel plot asymmetry: The Fail-Safe N was 212,890.

Discussion

This study aimed to synthesize a quantitative overview of the factors correlated with
youth digital competency. The findings reveal a complex and compelling picture, which will
be discussed in the following sections.

1. Synthesizing the Findings: A Strong but Inconsistent Relationship

The primary finding of this meta-analysis is twofold and must be considered in

tandem. On one hand, the summary effect size (r = .525) indicates a strong positive correlation
on average. This provides quantitative confirmation that the factors researchers have focused
on—be they individual, social, or environmental—have a significant connection to the
development of youth digital competency. This result aligns with a substantial body of recent
research that consistently links higher digital competency to factors such as internet self-
efficacy, active parental mediation, and engagement in informal digital learning. On the other
hand, an equally important finding is the extremely high level of heterogeneity (/2 = 99.5%),
which serves as a crucial caveat that this average value masks immense variability among
individual studies. The practical implication of this high heterogeneity is reflected in the wide
95% prediction interval that includes zero. This means we cannot confidently apply the
average r = .525 to predict the relationship in any specific context, as the true effect in a
particular situation could differ dramatically from this mean. Therefore, the main conclusion
is not simply that "there is a positive relationship," but rather that "this positive relationship is

highly variable and context-dependent.”
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2. Analyzing Heterogeneity: A Symptom of a Developing Field
This extreme heterogeneity is not merely a statistical limitation but a significant
finding in itself, reflecting the current state of knowledge in this field. The sources of this
heterogeneity can be attributed to several interconnected causes:

2.1 Conceptual Ambiguity. A primary cause is the lack of a standardized
conceptual framework and operational definition for "digital competency." While frameworks
like Dig Comp are widely acknowledged, their practical application varies. For instance,
whereas one study might define competence through the lens of digital content creation ,
another might prioritize critical information evaluation and spotting misinformation, inevitably
leading to different correlational patterns.

2.2 Methodological Diversity. The analysis revealed a wide variety of
measurement instruments, often with inadequate reporting of their psychometric properties.
This is a critical issue, as the choice of instrument—whether self-report questionnaires versus
performance-based tasks—can significantly alter outcomes. Recent research by Hatlevik (2022)
demonstrates that self-perceived competence often does not align with actual demonstrated
skills, contributing significantly to measurement variance.

2.3 Diversity of Factors Studied. One of the key findings of this meta-analysis
is the diversity of factors associated with youth digital competency. Internal factors (e.g.,
cognitive abilities, self-efficacy, and digital skills) and external factors (e.g., socioeconomic
status, family support, educational environment, social norms, and technology access)
produced comparable effect sizes (z = 0.475 and z = 0.481, respectively). This suggests that
digital competency is a multidimensional construct shaped by the combined influence of
personal and contextual factors rather than by a single dominant predictor. This finding is
consistent with Scheerder et al. (2017), who concluded that digital skills are influenced by
multiple interacting determinants, including demographic characteristics, educational
opportunities, socioeconomic resources, and technology access. Likewise, Livingstone et al.
(2023) emphasized that the benefits of digital skills depend on both learners' capabilities and
the contexts in which those skills are developed and applied. Together, these studies support
the view that the diversity of predictors identified in this meta-analysis reflects the
multifaceted nature of digital competency. The high heterogeneity observed in both
subgroups (12 = 98.19% and 99.20%) further suggests that the effects of these predictors vary

across populations, educational settings, and research contexts. Future studies should



NTANTNTIANANITANY UUTINYIRBUIIEITA

36 Journal of Educational Measurement, Mahasarakham University

therefore adopt integrative models that consider both individual and contextual factors to
better explain variations in youth digital competency.

2.4 Contextual Differences. Another important finding of this meta-analysis is
the substantial variation in effect sizes across different educational, cultural, and
socioeconomic contexts. Although both internal and external factors showed significant
positive relationships with youth digital competency, the exceptionally high heterogeneity (12
= 98.19% and 99.20%) suggests that contextual conditions moderate these relationships.
This finding is consistent with Helsper (2012), who argued that digital inclusion and exclusion
are embedded within broader social and educational structures rather than determined solely
by individual characteristics. Similarly, Scheerder et al. (2017) concluded that digital skills are
influenced by multiple interacting determinants, including socioeconomic resources,
educational opportunities, demographic characteristics, and technology access, with their
effects varying across contexts. In addition, Gottschalk and Weise (2023) emphasized that
digital competency develops within an educational ecosystem that includes infrastructure,
teacher support, curriculum implementation, and equitable access to technology. Together,
these findings suggest that contextual diversity is a plausible explanation for the substantial
between-study heterogeneity observed in this meta-analysis. Therefore, interventions to
enhance youth digital competency should be adapted to local educational and social
conditions. Future research should further examine contextual moderators, such as
educational systems, socioeconomic environments, and cultural characteristics, to better

explain variations in digital competency across diverse settings.

Recommendation
1. Theoretical Implications
The findings highligsht the need for greater theoretical and methodological
consistency in the field. A clearer conceptual framework for digital competency is required,
together with measurement instruments whose psychometric properties have been rigorously
validated. Such instruments should reflect the multidimensional nature of digital competency,
including cognitive, skill-based, and attitudinal components.
2. Practical and Policy Implications
For policymakers and educators, the findings highlight the need for caution when
generalizing results from a single study to develop one-size-fits-all policies. The substantial

heterogeneity indicates that educational interventions should be tailored to specific contexts
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and informed by needs assessments before large-scale digital literacy programs are
implemented. The findings also point to the need for further research among understudied

groups, particularly rural and out-of-school youth, to promote greater equity.

Limitations and Future Research Directions

This study has several limitations that should be considered. The most significant
limitation is the inability to conduct a meta-regression to statistically investigate the sources
of heterogeneity, due to the diversity and inconsistent reporting of independent variables in
the primary studies. Other limitations include restricting the analysis to English-language
publications, which may introduce a language bias, and the aggregation of diverse factors,
which necessitates careful interpretation of the mean effect size. Based on these limitations,
several directions for future research can be proposed: 1) Primary studies must adhere to
higher standards for reporting methodology and the psychometric properties of their
instruments. 2) Future meta-analyses should be more narrowly focused on specific groups of
predictors to draw clearer conclusions. 3) There is a critical need for more research in
underrepresented regions and populations to achieve a more complete and global

understanding.

Conclusion

This meta-analysis has synthesized the quantitative evidence on the relationship
between various factors and the digital competency of youth. The results show that, on
average, this relationship is positive and relatively large in magnitude. However, the most
significant contribution of this study may not be the presentation of this average, but the
revelation of extremely high heterogeneity, which reflects the diversity and complexity of the
current research landscape. This finding indicates that the strength of the correlation is highly
dependent on the factors studied, the population, and the surrounding context. Therefore,
future research must be directed toward establishing clearer conceptual and methodological
standards, which will serve as a foundation for developing policies and practices that can

genuinely foster the digital competency essential for all youth to thrive in the 21st century.
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Establishing CEFR-Referenced Cut Scores for the Royal Police Cadet Academy
Test of English Proficiency (RPCA-TEP) Using the Modified Angoff Method
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Abstract

The Royal Police Cadet Academy Test of English Proficiency (RPCA-TEP) was designed
to evaluate the English language proficiency of police cadets in accordance with the mandate
of the Higher Education Commission, which requires English proficiency testing aligned with
the Common European Framework of Reference (CEFR). This study aimed to align RPCA-TEP
scores with CEFR proficiency levels. Using the Modified Angoff method, 13 subject-matter
experts provided judgments on the likelihood of borderline candidates at CEFR levels A2, B1,
and B2 answering test items correctly. The analysis established cut-off scores out of 120, with
candidates scoring 26-55 classified as A2, 56-82 as B1, and 83-120 as B2. The findings highlight
the potential of the RPCA-TEP as a CEFR-referenced assessment tool and recommend further

refinement using CEFR ability descriptors to guide future test development.

Keywords: English proficiency test, CEFR-referenced, cut-off scores, Modified Angoff method

Introduction

English proficiency is a core professional competence for modern police officers in
Thailand. Officers routinely interact with foreign tourists, expatriates, international
organizations, and transnational law-enforcement partners, making the ability to communicate
accurately and appropriately in English operationally critical. Miscommunication in police work
can have serious consequences, including failure to obtain accurate witness statements,
mishandling of victims, and breakdowns in international cooperation (Suwannaphim, 2011;

Sae-Jeng, 2018).
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To address these challenges, Thailand’s higher-education policy requires universities
and professional academies to define English proficiency standards using international
reference frameworks, particularly the Common European Framework of Reference for
Languages (CEFR) (Higher Education Standards Commission, 2024). The CEFR provides a six-
level scale (A1-C2) that describes what learners “can do” in real-world communication,
allowing institutions to make language requirements transparent, interpretable, and
comparable across programs (Council of Europe, 2001).

However, adopting CEFR levels in policy does not automatically ensure that locally
developed tests actually measure those levels. CEFR alignment requires that cut scores—the
score points used to classify examinees into levels such as A2, B1, or B2—be empirically and
theoretically justified. A cut score is defined as a threshold on a test score scale that separates
performance categories corresponding to qualitatively different levels of ability (Cizek & Bunch,
2007). Without defensible cut scores, CEFR labels attached to test results become arbitrary

and may misrepresent candidates’ true communicative competence.

The Need for CEFR-referenced Cut Scores for RPCA-TEP

The Royal Police Cadet Academy (RPCA) uses the Royal Police Cadet Academy - Test
of English Proficiency (RPCA-TEP) as one of the instruments for certifying cadets’ English
readiness for graduation and professional deployment. While cadets may also submit scores
from external tests (e.g., TOEIC, IELTS), RPCA-TEP remains the only assessment specifically
designed to reflect the linguistic demands of Thai police work. Despite its institutional
importance, RPCA-TEP has not yet been formally aligsned to CEFR levels through a standard-
setting process.

This creates a critical knowledge and policy gap: RPCA currently uses RPCA-TEP scores
for high-stakes decisions (graduation and certification), yet there is no defensible basis for
interpreting those scores as representing CEFR levels such as A2, B1, or B2. Without CEFR-
linked cut scores, it is unclear whether cadets who “pass” RPCA-TEP actually meet the
communicative standards required by national higher-education policy or by international
policing contexts. This study addresses that gap by establishing CEFR-referenced cut scores for

RPCA-TEP.
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Alignment of RPCA-TEP Construct with CEFR Descriptors in Police Communication
Contexts

To clarify how the RPCA-TEP construct aligns with CEFR proficiency descriptors, Table 1
maps the test sections to CEFR levels A2, B1, and B2 and illustrates how these abilities
correspond to communicative tasks encountered in police work. This mapping demonstrates
that the RPCA-TEP construct covers receptive language abilities that are directly relevant to
operational policing contexts, thereby supporting the rationale for linking RPCA-TEP

performance to CEFR levels.

Table 1 Alignment of RPCA-TEP Sections with CEFR Descriptors and Police Communication

Tasks

CEFR CEFR Descriptor RPCA-TEP Examples of Police
Level Sections Communication Tasks

A2 Can understand and use everyday Listening, Understanding simple tourist
expressions and simple sentences Vocabulary, | inquiries, reading short notices,
related to personal information, Reading identifying personal
places, work, and daily life. Can information from documents,
exchange basic information and following simple spoken
describe simple background details, instructions from foreigners
needs, and surroundings.

B1 Can understand the main points of Listening, Understanding incident reports,
clear standard input on familiar Reading, reading statements, handling
matters such as work, school, and Language routine interactions with
leisure. Can handle situations likely Structure, tourists, understanding
to arise while traveling. Can Vocabulary | complaints, explaining
describe experiences, events, and procedures in simple English
give brief explanations.

B2 Can understand extended speech Listening, Understanding detailed
and more complex texts. Can read Reading reports, reading legal or
and comprehend detailed written (longer procedural documents,
information. Can communicate texts), following complex spoken
fluently and accurately in most Language briefings, interpreting detailed
situations. Structure written information from

foreign sources
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Standard Setting and the Choice of the Modified Angoff Method

This study focuses explicitly on standard setting, not score equating or test linking.
Standard setting refers to the process of establishing cut scores that define performance levels
on a test (Cizek & Bunch, 2007). Among available standard-setting methods, the Modified
Angoff method was selected because it is theory-driven, judgment-based, and widely used for
criterion-referenced and certification testing.

In the Modified Angoff procedure, trained subject-matter experts estimate the
probability that a minimally qualified candidate at each CEFR level (e.g., A2, B1, B2) would
answer each test item correctly. These item-level judgments are aggregated to produce cut
scores that are directly anchored in performance expectations rather than statistical
distributions (Hambleton & Pitoniak, 2006).

This approach is particularly appropriate for CEFR alignment because CEFR itself is a
performance-descriptor framework, not a statistical scale. By asking experts to conceptualize
minimally competent CEFR-level candidates and evaluate how they would perform on RPCA-
TEP items, the Modified Angoff method operationalizes CEFR descriptors in a defensible
psychometric way. Prior research has shown that Angoff-based methods provide reliable and
interpretable cut scores when experts are well trained and the construct is clearly defined

(Cizek & Bunch, 2007).

Objective
The objective of this study is to establish CEFR-referenced cut scores for RPCA-TEP at
the A2, B1, and B2 levels using the Modified Angoff standard-setting method, thereby providing

a defensible framework for interpreting RPCA-TEP scores.

Method
1. Population and sample

Thirteen panelists were recruited using purposive, criterion-based sampling,
consistent with recommendations that Angoff panels include approximately 10-15 experts to
ensure stability of cut-score estimates (Cizek, 2012; Cizek & Bunch, 2007; Tannenbaum & Cho,
2014).

To qualify, panelists were required to: (a) have at least five years of experience
teaching English at the tertiary level; (b) be involved in English testing, curriculum design, or

test development; (c) demonstrate familiarity with CEFR descriptors; and (d) have experience
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with receptive-skills instruction. Preference was given to experts with experience in ESP or
policing-related English. Collectively, the panel represented a balance of instructional,
assessment, and domain expertise, which is considered essential for defensible standard-

setting outcomes.

2. Research instruments
2.1 RPCA-TEP

The RPCA-TEP is a 120-item multiple-choice test comprising Listening (40),
Grammar (20), Vocabulary (20), and Reading (40). Approximately 40% of items are in policing-
related contexts, with the remainder drawn from general domains.

The test was piloted with 280 fourth-year RPCA cadets, and classical item
statistics (item difficulty and discrimination) were computed. These statistics were used to
support expert judgment in Round 2 of the Angoff procedure. In line with standard-setting
best practice, the pilot data were used to inform but not to override expert judgment
(Hambleton & Pitoniak, 2006; Cizek & Bunch, 2007).

Content validity was supported through alignment of test specifications and
items with CEFR descriptors and RPCA curriculum objectives, and through expert review during
test development.

2.2 Angoff rating materials

A structured rating booklet was developed containing test items, probability-

rating fields, CEFR borderline profiles, and rating instructions. The materials were trialed using

10 practice items during training to ensure consistent interpretation of the task.

3. Data collection

Prior to the standard-setting procedure, panelists received training on CEFR
descriptors, RPCA-TEP test specifications, and the Modified Angoff method. This was followed
by a calibration activity using practice items to ensure a shared understanding of borderline
candidate performance at CEFR levels A2, B1, and B2.

The Modified Angoff process was conducted across three rounds. In Round 1,
panelists independently estimated the probability that borderline candidates at each CEFR
level would answer each test item correctly. In Round 2, panelists were provided with
summaries of their initial ratings together with pilot item statistics, including item difficulty and

discrimination indices, and were invited to revise their estimates accordingly. In Round 3,
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panelists reviewed the aggregated results, engaged in structured discussion to resolve
discrepancies, and finalized their judgments.

The inclusion of empirical item statistics in Round 2 follows best practice in data-
informed Modified Angoff procedures and has been shown to improve the consistency and
realism of expert judgments (Hambleton & Pitoniak, 2006; Cizek & Bunch, 2007; Tannenbaum
& Cho, 2014).

4. Data analysis

Final CEFR cut scores were derived from the panelists’ Round 3 judgments through
a structured aggregation process. For each test item and each target CEFR level (A2, B1, and
B2), the probability estimates provided by the 13 panelists were compiled and averaged to
obtain an item-level mean probability. This value represented the expected likelihood that a
borderline candidate at the specified CEFR level would answer that item correctly.

Because the Angoff judgments addressed the question of what percentage of
items borderline candidates would answer correctly, the Round 3 mean cut scores were first
expressed as percentages (out of 100). These percentage values were then converted
proportionally to the 120-point RPCA-TEP reporting scale to establish the operational cut
scores. The CEFR score bands were subsequently defined using these cut scores as boundaries.

Finally, the stability of the standard-setting process was evaluated by examining
changes in the dispersion of panelists’ estimates across the three rating rounds. Reductions in
variability from Round 1 to Round 3 were interpreted as evidence of increasing convergence

of expert judgment.

Results

This section presents the outcomes of the Modified Angoff standard-setting
procedure conducted across three rounds of expert judgment. The results first demonstrate
the convergence of expert estimates across rounds and then present the operational CEFR-

linked cut scores derived from Round 3.

Convergence of expert judgments across rounds

Across CEFR levels A2, B1, and B2, a consistent pattern of decreasing standard
deviations was observed from Round 1 to Round 3, indicating increasing agreement among
panelists as they became familiar with CEFR descriptors, reviewed item statistics, and engaged
in structured discussion. Tables 2-4 present the mean estimates and standard deviations for

each test section across rounds.
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Table 2 Convergence of Expert Judgments Across Rounds for CEFR Level A2

Round 1 Round 2 Round 3
Section

Mean SD Mean SD Mean SD
Listening 20.39 16.71 18.16  14.03 17.84 12.97
Language Structure 29.21 18.33 26.25 16.18 25.03 15.15
Vocabulary 28.08 15.29 2478 14.20 24.32 12.10
Reading 22.73 19.36 2192 18.74 20.36 16.95
Total 25.10 17.42 2277 15.78 21.88 14.29

Table 3 Convergence of Expert Judgments Across Rounds for CEFR Level B1

Round 1 Round 2 Round 3
Section

Mean SD Mean SD Mean SD
Listening 47.92 15.42 4523 14.11 43.59 12.06
Language Structure 54.17 16.33 5242  14.26 50.26 13.12
Vocabulary 53.10 14.87 5157 13.74 50.93 11.37
Reading 45.79 17.11 43.63 1598 43.14 14.53
Total 50.24 15.93 48.21 14.52 46.98 12.77

Table 4 Convergence of Expert Judgments Across Rounds for CEFR Level B2

Round 1 Round 2 Round 3
Section

Mean SD Mean SD Mean SD
Listening 70.19 16.84 69.24 1554 67.17 14.15
Language Structure 76.00 15.16 7553 14.82 73.41 14.33
Vocabulary 73.64 16.58 7232 14.14 70.68 12.92
Reading 67.38 17.45 66.94 16.01 64.43 15.81
Total 71.80 16.50 71.00 15.12 68.92 14.30

The decreasing standard deviations confirm convergence of expert judgments during
the Modified Angoff process. Following this convergence, the Round 3 results were adopted

as the operational cut scores.

Operational cut scores from Round 3
Table 5 presents the Round 3 mean percentage cut scores representing the expected

proportion of test items that borderline candidates at each CEFR level would answer correctly.
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Table 5 Post-discussion Operational Cut Scores from Round 3

CEFR Level Round 3 Mean Cut Score (%)
A2 21.88
B1 46.98
B2 68.92

Because these values represent percentages (out of 100), they were proportionally

converted to the 120-point RPCA-TEP reporting scale to establish operational cut scores, as

shown in Table 6.

Table 6 Cut Scores After Proportional Conversion

Cut Score CEFR Level
26 A2
56 B1
83 B2

These cut scores were then used to define CEFR score bands on the RPCA-TEP scale.

CEFR score bands for RPCA-TEP

Table 7 RPCA-TEP Score Ranges Corresponding to CEFR Levels

RPCA-TEP Score Range CEFR Level
26 - 55 A2
56 - 82 B1
83 -120 B2

RPCA-TEP scores within these ranges correspond to CEFR levels A2, Bl, and B2

respectively.

Discussion

Interpretation of the CEFR-linked cut scores

The primary objective of this study was to establish CEFR-linked cut scores for the
RPCA-TEP using the Modified Angoff method. This objective was successfully achieved. The
operational score bands derived from Round 3 were: A2 (26-55), B1 (56-82), and B2 (83-120)

on the 120-point RPCA-TEP scale. These score ranges represent the expected performance of



NTENTNTIANANITANYT URINYIRYUIEITAN

a8 Journal of Educational Measurement, Mahasarakham University

borderline candidates at each CEFR level on the RPCA-TEP. The cut scores therefore provide
a meaningful basis for interpreting RPCA-TEP results in relation to CEFR proficiency descriptors,

particularly in listening and reading, which constitute the core construct of the test.

Quality and defensibility of the cut scores

The quality of these cut scores is supported by the convergence of expert judgments
across the three Angoff rounds. Standard deviations decreased consistently from Round 1 to
Round 3 at all CEFR levels, indicating increasing agreement among panelists regarding
borderline performance. This convergence reflects effective expert familiarization with CEFR
descriptors, the use of empirical item statistics, and structured panel discussion.

Ricker (2006) highlights that iterative rounds, structured panel discussion, and
presentation of empirical item statistics are key features that reduce variability among experts
and improve agreement in cut-score estimation. The pattern observed in this study therefore
aliens closely with these recommended practices in standard-setting research. Such
convergence is widely recognized as evidence of stable and defensible cut scores rather than

arbitrary estimates.

Uncertainty, fairness, and careful interpretation

Despite their defensibility, these cut scores should be interpreted as decision
thresholds rather than precise indicators of overall language ability. Because RPCA-TEP
currently assesses only receptive skills, it does not represent the full range of CEFR descriptors,
particularly those related to speaking and writing. Users of the test must therefore avoid
overgeneralizing that candidates classified at a CEFR level can perform all functions described
at that level. Classification uncertainty is greatest for candidates whose scores fall near the
cut points, and careful interpretation is required to ensure fairness in decision-making.
Practical use of the score bands at RPCA

The CEFR-linked score bands provide RPCA with a clear framework for interpreting
test results. They can support graduation decisions, diagnostic placement, curriculum
alignment, and internal policy development within the academy. However, these scores are
intended for institutional use and should not yet be treated as directly equivalent to

international tests such as IELTS or TOEFL without further external validation.
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Limitations

Several limitations should be acknowledged when interpreting the findings of this
study. The RPCA-TEP currently assesses only receptive language skills (listening and reading).
As a result, the established cut scores reflect CEFR alignment within this limited construct and
do not encompass productive skills such as speaking and writing, which are integral to full
CEFR proficiency.

The standard-setting panel consisted of 13 experts with relevant experience in English
language teaching, assessment, and police education. This panel size is fully consistent with
recommended practice in Modified Angoff procedures, where panel quality and contextual
expertise are considered more critical than sheer numbers. Importantly, the experts
represented diverse professional backgrounds. Future studies may broaden stakeholder
representation further, for example by including CEFR specialists or international assessors to
enrich perspectives on descriptor interpretation.

The study did not include external validation against international CEFR-
benchmarked English proficiency tests (e.g., IELTS, TOEFL) or independent performance
indicators. Consequently, while the cut scores are defensible within the RPCA context,
additional post-alignment validation is necessary to examine classification accuracy and
broader test-use validity.

As with all judgment-based standard-setting procedures, classification uncertainty is
greatest for candidates whose scores fall near the cut points. Although the convergence of
expert judgments supports the reliability of the established thresholds, careful interpretation
remains necessary for borderline cases.

Addressing these limitations through future research will further strengthen
confidence in the RPCA-TEP as a CEFR-referenced assessment and support its responsible use

in police education

Recommendation

To strengthen the RPCA-TEP and guide future research, several actions are
recommended. First, the present study was conducted within a single institution and among
cadets with relatively similar academic backgrounds; therefore, future comparative and
longitudinal studies across different faculties, cohorts, and police-education contexts are
recommended to provide a broader understanding of how English proficiency and learner

perceptions develop over time.
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Second, for assessment improvement, post-alignment validation procedures should
be systematically implemented. These include conducting content audits to ensure alignment
with CEFR descriptors specific to policing tasks, examining correlations with external criteria
such as international English test scores or supervisor performance ratings, and undertaking
studies of decision accuracy and rater reliability to verify the technical soundness of the
assessment.

Finally, ongoing attention to fairness, impact, and test-use validity is crucial. It is
recommended that the RPCA routinely monitor these components to maintain transparency,

support defensible decision-making, and uphold the long-term credibility of the RPCA-TEP.
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Abstract

This study examined the validity and reliability of an emotion regulation measurement
instrument for university students using artificial intelligence (Al) in scientific writing, involving
a sample of 100 respondents. Data were analysed using Confirmatory Factor Analysis (CFA)
within the Covariance-Based Structural Equation Modelling (CB-SEM) framework, implemented
using AMOS with Maximum Likelihood estimation. The adapted instrument consists of 18 items
across two dimensions: Cognitive Reappraisal (ltems 1-13) and Expressive Suppression (tems
14-18), expanded contextually from the original 10-item Gross & John’s ERQ. The
measurement model demonstrated good overall fit (X2/df = 1.31; RMSEA = 0.056; CFl = 0.955;
TLI = 0.949; IFI = 0.956). All 18 indicators loaded significantly (p < 0.001) with standardized
factor loadings ranging from 0.57 to 0.76, confirming convergent validity. Construct Reliability
(CR) was also computed and found to meet the acceptable threshold (CR > 0.70). Overall, the
instrument demonstrates adequate psychometric properties and provides a sound basis for

assessing emotion regulation in the context of Al-assisted scientific writing.

Keywords: Al-assisted, emotion regulation, instrument, psychometric evaluation, scientific

writing, TEl Student

Introduction

Universities hold a fundamental responsibility as centers for research and the
advancement of knowledge. The Deputy Minister of Higher Education and Science and
Technology of Indonesia, Prof. Stella Christie, Ph.D., stated that research is an important aspect

in the development of science and technology in Indonesia. Her statement in a talk show on
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the IDN Times YouTube channel on October 23, 2024, emphasized that research is one of the
pillars of the Tridharma (three main duties) of higher education, alongside education and
community service.

The development of technology, particularly in the field of artificial intelligence (Al), has
significantly revolutionized the landscape of higher education. The integration of Al in various
academic processes—such as student thesis writing, automatic paraphrasing, reference
compilation, and sentence structure improvement—is becoming increasingly widespread
(Chubb et al,, 2022; Costa et al., 2024; Creek et al., 2023). Although this technology offers
convenience and efficiency, its use does not fully address the academic challenges faced by
students, especially those related to psychological aspects. Many students experience
confusion when using Al, feel less confident about the originality of their work, or even show
excessive dependence on the technology. These conditions highlight the importance of
understanding students’ emotional processes, particularly how they regulate their emotions
during academic writing activities. The ineffective emotional management may reduce the
quality of scientific writing and negatively impact overall well-being.

The integration of Al tools into academic writing introduces a distinct set of emotional
demands that extend beyond traditional academic stressors. When using Al to assist with
scientific writing, having good emotion regulation is a crucial factor in coping with academic
pressure (Gross, 2015). Students must navigate not only the cognitive complexity of scholarly
writing itself, but also the uncertainty, self-doubt, and ethical ambiguity that frequently
accompany Al-assisted work — such as concerns about academic authenticity, over-reliance
on generated content, and the perceived diminishment of personal intellectual agency. These
emotionally laden experiences require active and adaptive regulation strategies if students are
to engage productively with Al tools without compromising their academic development or
psychological well-being.

Emotion regulation is defined as an individual's process of monitoring, evaluating, and
modifying emotional responses to specific situations (Gross, 1998; Sheppes et al., 2015; Gratz
& Roemer, 2004; Gross, 2015). Within the process model proposed by Gross (1998), emotion
reculation operates across multiple stages — from the selection and modification of
emotionally relevant situations, to the cognitive reappraisal of their meaning, and ultimately
to the modulation of expressive and physiological responses. This framework distinguishes
between antecedent-focused strategies, such as cognitive reappraisal, which involve changing

how a situation is interpreted before an emotional response is fully generated, and response-



Uil 32 aduil 1: un3Am - quiou 2569

Vol. 32 No. 1: January - June 2026 53

focused strategies, such as expressive suppression, which involve modifying emotional
expression after an emotional response has already been initiated (Gross & John, 2003).
Cognitive reappraisal has consistently been associated with more adaptive outcomes —
including greater positive affect, lower negative affect, and higher well-being — whereas
expressive suppression has been linked to increased cognitive load and reduced social
functioning (John & Gross, 2004). Understanding how students deploy these two regulation
strategies in the context of Al-assisted writing is therefore theoretically and practically
significant.

Students with strong emotional regulation skills are better equipped to deal with
academic stress (Weiss et al., 2022), whereas students who are less emotionally regulated may
struggle more as they experience decreased academic performance and an increased risk of
sustained stress (Andrés et al., 2017). In the specific context of Al-assisted scientific writing, the
emotional stakes are heightened by the iterative, multi-stage nature of the writing process —
from formulating research questions and conducting literature reviews to analyzing data and
constructing conclusions. Each stage presents distinct emotional challenges: topic selection
may evoke uncertainty about academic identity; literature review may generate anxiety about
the sufficiency of one's knowledge base; and data analysis may trigger frustration or self-doubt
when Al-generated outputs do not meet expectations. Students who are unable to regulate
these stage-specific emotional responses may disengage prematurely, avoid challenging tasks,
or develop maladaptive coping behaviors such as uncritical acceptance of Al outputs or
avoidance of independent intellectual engagement.

The ability to regulate emotions can therefore be utilized to manage academic demands
and enhance the effectiveness of Al technology in supporting the scientific writing process
(Gross, 2014). Rather than functioning merely as a passive buffer against stress, effective
emotion regulation enables students to sustain motivation, maintain epistemic curiosity, and
engage reflectively with Al-generated content — thereby preserving the integrity of their
scholarly work. This position is consistent with the regulatory flexibility perspective advanced by
(Bonanno & Burton, 2013), which holds that adaptive emotion regulation is not simply a matter
of deploying a particular strategy, but of flexibly selecting and adjusting strategies in response to
the specific demands of the situation. In the dynamic and often ambiguous environment of Al-
assisted academic writing, such flexibility is essential. Consequently, the accurate measurement
of emotion regulation in this context is not only theoretically warranted but also practically

indispensable for informing evidence-based interventions in higher education.
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The interaction between emotional regulation abilities and Al technology can be a key
factor in supporting effective scientific writing. The interaction between technology
engagement and emotional capacity in the academic environment needs to be examined to
enhance students’ focus and productivity in completing scientific writing (Zeidner et al., 2009).
The use of Al in scientific writing has the potential to save time, energy, and cognitive effort;
however, it may also trigger emotional responses such as uncertainty, overreliance, and self-
doubt. In this context, the regulation of both positive and negative emotions becomes crucial
to maintain optimal performance which falls within the scope of emotion regulation (Risman
et al,, 2020). Strengthening positive emotions such as self-confidence can enhance motivation,
while managing negative emotions such as anxiety and frustration in Al-assisted scientific writing
involves not only affective responses but also ethical considerations, self-confidence, and
perceptions of academic authenticity.

Accurately examining emotion regulation in the context of Al-assisted scientific writing
requires an instrument that is both valid and reliable. As Al becomes increasingly integrated
into academic practices — offering efficiency in generating, organizing, and refining ideas —
students are exposed to a new set of emotional dynamics that did not exist in traditional
writing environments. These include uncertainty about the authenticity of Al-generated
content, tension between efficiency and intellectual ownership, and anxiety arising at each
stage of the writing process. Capturing these context-specific emotional experiences demands
a measurement tool that is not only psychometrically sound but also sensitive to the
situational demands of Al-assisted academic work.

Among the instruments most widely used to assess emotion regulation in the literature,
two have received particular attention. The Difficulties in Emotion Regulation Scale (DERS),
developed by Gratz & Roemer (2004) and subsequently validated across various cultural
contexts (Dan-Glauser et al., 2013), measures multiple dimensions of emotion regulation
dysfunction — including limited access to regulation strategies, lack of emotional clarity, and
difficulties engaging in goal-directed behavior under distress. The Emotion Regulation
Questionnaire (ERQ), developed by John & Gross (2004). and applied extensively in academic
and cross-cultural research (Aldao et al., 2010; Balabdaoui et al., 2024), takes a different
approach by assessing two adaptive regulation strategies (cognitive reappraisal and expressive
suppression) through self-report measures that capture stable individual differences in how
people manage their emotional responses (John & Gross, 2004). While the DERS is particularly

useful for identifying regulation deficits and clinical vulnerabilities, the ERQ is better suited to



Uil 32 aduil 1: un3Am - quiou 2569

Vol. 32 No. 1: January - June 2026 55

examining the strategic, context-sensitive regulation processes that characterize students'
emotional experiences during complex academic tasks such as scientific writing.

This study adopts the ERQ due to its established validity and reliability across cultures
(Radde et al., 2021; Messina et al., 2022), making it a suitable foundation for contextual
adaptation. However, since the Indonesian version of the ERQ was originally designed for
general contexts, it was considered insufficient to capture the domain-specific emotional
regulation processes experienced by students during Al-assisted academic writing. To address
this gap, the instrument was expanded based on focus group discussions (FGDs) with education
experts, incorporating key stages of the scientific writing process: topic selection, title
formulation, backeround development, literature review, research design, data analysis, and
conclusion writing.

The development from 10 to 18 items was undertaken for two primary reasons. First,
the original ERQ does not specifically address the anxiety-related emotional processes that
emerge at each stage of academic writing, particularly in the context of Al assistance. Second,
focus group discussions with education experts identified that domain-specific emotional
experiences (particularly contextual anxiety during writing phases) were not adequately
captured by the existing items. Theoretically, the adapted instrument maintains alignment with
the two-factor structure of the ERQ (cognitive reappraisal and expressive suppression), while
extending coverage to situational and contextual emotional processes relevant to Al-assisted
scientific writing. Content validity was established through expert review during the FGD
process, ensuring that newly developed items accurately reflected the target construct. This
approach is also consistent with the notion that effective emotion regulation depends on
individuals” ability to flexibly apply different strategies across varying situational demands

Prior to the main study, a pilot test was conducted with 100 participants outside the main
research sample to evaluate the suitability and clarity of the adapted instrument (Retnawati,
2016; Kaewta et al., 2025). This pilot testing provided objective results for the adapted
instrument and informed necessary refinements prior to main data collection. This
psychometric validation is critical in the adaptation process to ensure that the instrument
accurately measures the intended construct within a specific sociocultural context (Larantukan
& Yudiarso, 2025). Validity testing is important to ensure that the instrument truly measures
the intended construct (Meliala & Ahman, 2024). It is meant to ensure validity and reliability

of the instrument for Indonesian students in teacher training institution.
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Amply studies have explored the concept of emotion regulation among university
students. Aryansah & Sari (2021) examined the role of students' emotional regulation in
response to the school-from-home policy during the pandemic, revealing that the ability to
manage emotions significantly influenced readiness for online learning. Furthermore, Kumala
& Darmawanti (2012) investigated emotion regulation strategies among students with multiple
roles and found that emotional regulation is crucial to maintain academic and social balance.
Radde et al. (2021) developed a transdiagnostic mobile intervention aimed at enhancing
adaptive emotional regulation skills among university students. Meanwhile, Lopez Gonzalez et
al. (2025) explored the relationship between emotion regulation and major policy decisions
using an Aristotelian-Thomistic framework across cross-continental student samples,
broadening theoretical insights within ethical and global educational contexts.

Despite the abundance of prior research, there remains a gap in the accurate and
contextual measurement of emotion regulation, particularly among students in teacher
education institutions (TEls) who are increasingly exposed to the integration of artificial
intelligence (Al) in scientific writing processes. Existing instruments are often insufficient to
capture context-specific emotional regulation processes and are rarely validated within local
Indonesian contexts and the current Al-driven academic environment.

Therefore, this study aims to conduct a psychometric evaluation of an emotion
regulation measurement instrument tailored for TEl students in the context of Al-assisted
scientific writing. The instrument is adapted from the Emotion Regulation Questionnaire (ERQ),
which has demonstrated strong validity and reliability across cultures, and is expanded to
reflect domain-specific emotional regulation processes identified through focus group
discussions with education experts. The expansion incorporates key stages of the scientific
writing process, including topic selection, title formulation, background development, literature
review, research design, data analysis, and conclusion writing. The findings are expected to
contribute to the development of a valid, reliable, and contextually grounded instrument,

thereby supporting data-driven interventions in higher education.

Objectives

1. To examine the validity of an instrument measuring emotion regulation among
students in Teacher Education Institutions who use Al tools in academic writing.

2. To examine the reliability of an instrument measuring emotion regulation among

students in Teacher Education Institutions who use Al tools in academic writing.
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Method

This research employed a quantitative survey approach and is part of a larger study
investigating emotion regulation among teacher education students (TEl) who use Artificial
Intelligence (Al) in academic writing. This stage focused on the validation and reliability testing
of an emotion regulation instrument adapted for Al-based writing contexts. The study was
conducted in the even semester of the 2024/2025 academic year at four teacher education
institutions (LPTK) in Ponorogo Regency, East Java, Indonesia.

1. Population and sample

The research targets were undergraduate students in teacher education institutions
(LPTK) who utilize Al tools (e.g., ChatGPT, Grammarly, Quillbot) to assist in writing their
academic papers, particularly in relation to their emotion regulation processes during academic
writing. The participants were active undergraduate students in the 2024/2025 academic year,
drawn from various levels and institutions, particularly those in the fourth to final semesters.
This study involved 100 respondents (N = 100). This sample size meets the

minimum requirement for confirmatory factor analysis (CFA), as recommended by Hair et al,,
(2010), which suggests at least 100 participants or a ratio of 5-10 subjects per item. With 18
items in the adapted instrument, a sample of 100 respondents yields a ratio of approximately
5.6 subjects per item, which is within the acceptable range for stable parameter estimation in
CFA (Hair et al,, 2010). While larger samples are generally preferable (particularly for more
complex models) the current sample size is considered adequate for the scope of this
instrument validation study.

2. Research instrument

The instrument psychometrically examined in this study is the emotion regulation

measurement developed by Gross & John (2003), which consists of 10 items, shown in Figure 1.

L. I control my emotions by changing the way I think about the situation I'm in

2. When I want to feel less negative emotion, I change the way I'm thinking about the situation.

3. When I want to feel more positive emotion, I change the way I'm thinking about the situation.

4. When I want to feel more positive emotion (such as joy or amusement), I change what I'm thinking
about.

3. When I want to feel less negative emotion (such as sadness or anger), I change what I'm thinking about.

6.  When I'm faced with a stressful situation, I make myself think about it in a way that helps me stay calm.

7. I control my emotions by not expressing them.

8. When I am feeling negative emotions, I make sure not to express them.

9. [ keep my emotions to myself.

10. When I am feeling positive emotions, I am careful not to express them.

Figure 1 The Emotion Regulation Measure Developed by Gross and John (2003)
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The instrument examined in this study is adapted from the Emotion Regulation
Questionnaire (ERQ) developed by Gross & John (Radde et al., 2021), which originally consists
of 10 items measuring two emotion regulation strategies: Cognitive Reappraisal (6 items) and
Expressive Suppression (4 items). The ERQ has demonstrated strong psychometric properties
in the original English version (Gross & John, 2003) and has been validated across various
cultural contexts, including the Indonesian version validated by Radde et al. (2021), which
reported satisfactory factorial validity and internal consistency (Cronbach's O > 0.70 for both
subscales).

In the present study, the instrument was adapted to measure emotion regulation
among university students who utilize Al in writing academic works. The adaptation was guided
by focus group discussions (FGDs) with education experts and expanded the instrument from
10 to 18 items to better reflect the domain-specific emotional processes encountered across
stages of Al-assisted scientific writing. The adapted instrument retains the two-factor structure:
(1) Cognitive Reappraisal (Items 1-13) and (2) Expressive Suppression (ltems 14-18).

The expansion was conducted to improve content validity by capturing situational
emotion regulation processes (particularly those associated with academic anxiety) across
distinct phases of the scientific writing process: topic selection, title formulation, background
development, literature review, research design, data analysis, and conclusion writing. These
additions were informed by expert review and maintain theoretical alignment with the
underlying dimensions of the ERQ.

The instrument was administered in the Indonesian language, as altering the language
of administration may affect item meaning and measurement accuracy. English translations are
provided in this manuscript solely for explanatory purposes to facilitate comprehension by
international readers. Table 1 presents the adaptation process. The specific contextual

adaptations applied are presented in the following table.

Table 1 Adaptation of the ERQ Instrument for Al-Assisted Scientific Writing Context

No  Strategies | Original’s Instrument (Radde et al., 2021) Adapted Instrument
1 Cognitive 1. Saya mengendalikan emosi dengan | 1. Saya mengendalikan emosi dengan
reappraisal mengubah pola pikir saya sesuai mengubah pola pikir saya ketika
dengan situasi di lingkungan harus mencari judul untuk karya
sekitar. tulis itmiah

2. Ketika saya ingin merasakan lebih 2. Saya mengendalikan emosi dengan
sedikit emosi negatif, saya mengubah pola pikir saya ketika

mengubah pola pikir berdasarkan harus menyusun pendahuluan
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No

Strategies

Original’s Instrument (Radde et al., 2021)

Adapted Instrument

situasi yang ada.

3. Ketika saya ingin merasakan lebih
banyak emosi positif, saya
mengubah pola pikir berdasarkan
situasi yang ada.

4. Ketika saya ingin merasakan lebih
banyak emosi positif, maka saya
mengubah pola pikir saya.

5. Ketika saya ingin merasakan lebih
sedikit emosi negatif, maka saya
mengubah pola pikir saya.

6. Ketika saya dihadapkan pada
situasi yang penuh tekanan, saya

berusaha untuk tetap tenans.

10.

11.

untuk karya tulis ilmiah

Saya mengendalikan emosi dengan
mengubah pola pikir saya ketika
harus mencari referensi terkait karya
tulis itmiah

Ketika saya ingin mengurangi emosi
negatif, saya mengubah pola pikir
ketika harus mencari judul untuk
karya tulis ilmiah

Ketika saya ingin mengurangi emosi
negatif, saya mengubah pola pikir
ketika harus menyusun
pendahuluan untuk karya tulis
ilmiah

Ketika saya ingin mengurangi emosi
negatif, saya mengubah pola pikir
ketika harus mencari referensi terkait
karya tulis ilmiah

Ketika saya ingin merasakan lebih
banyak emosi positif, saya
mengubah pola pikir ketika harus
mencari judul untuk karya tulis
ilmiah

Ketika saya ingin merasakan lebih
banyak emosi positif, saya
mengubah pola pikir ketika harus
menyusun pendahuluan untuk karya
tulis itmiah

Ketika saya ingin merasakan lebih
banyak emosi positif, saya mengubah
pola pikir ketika harus mecari referensi
terkait karya tulis ilmiah

Ketika saya dihadapkan pada situasi
yang penuh tekanan karena harus
mencari judul karya tulis ilmiah, saya
berusaha untuk tetap tenans.

Ketika saya dihadapkan pada situasi
yang penuh tekanan karena harus
menyusun pendahuluan karya tulis
ilmiah, saya berusaha untuk tetap

tenang.
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No  Strategies | Original’s Instrument (Radde et al., 2021) Adapted Instrument

12. Ketika saya dihadapkan pada situasi
yang penuh tekanan karena harus
mencari referensi untuk karya tulis
ilmiah, saya berusaha untuk tetap
tenang.

13. Ketika merasakan kesulitan dalam
mencari judul untuk karya tulis
ilmiah, saya mengendalikan emosi

dengan tidak mengungkapkannya

2. Expressive | 7. Saya mengendalikan emosi 14. Ketika merasakan kesulitan dalam
supression dengan tidak mengungkapkannya. menyusun pendahuluan untuk karya
8. Ketika saya merasakan emosi tulis ilmiah, saya mengendalikan
negatif, saya tidak emosi dengan tidak
mengungkapkannya. mengungkapkannya
9. Saya memendam perasaan untuk 15. Ketika merasakan kesulitan dalam
diri sendiri. mencari referensi untuk karya tulis
10. Ketika saya merasakan emosi ilmiah, saya mengendalikan emosi
positif, saya berhati-hati untuk dengan tidak mengungkapkannya
tidak mengungkapkannya 16. Ketika dapat menemukan judul yang

tepat untuk karya tulis ilmiah, saya
berhati-hati dalam
mengekspresikannya

17. Ketika dapat menyusun
pendahuluan untuk karya tulis
ilmiah, saya berhati-hati dalam
mengekspresikannya.

18. Ketika dapat menemukan referensi
terkait karya tulis ilmiah, saya
berhati-hati dalam

mengekspresikannya.

No linguistic translation was applied during data collection, as altering the language
of the items may affect their meaning and measurement accuracy. English translations of the
guestionnaire items are provided in the manuscript solely for explanatory purposes to facilitate
understanding for international readers and were not used as an adapted version of the
instrument. The English translation of the instrument is presented below for reference.

1. I regulate my emotions by changing the way | think when | need to determine

a title for a scientific manuscript.
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2. | regulate my emotions by changing the way | think when | need to write the
introduction of a scientific manuscript.

3. | regulate my emotions by changing the way | think when | need to search for
references related to a scientific manuscript.

4. When | want to reduce negative emotions, | change the way | think when | need
to determine a title for a scientific manuscript.

5. When | want to reduce negative emotions, | change the way | think when | need
to write the introduction of a scientific manuscript.

6. When | want to reduce negative emotions, | change the way | think when | need
to search for references related to a scientific manuscript.

7. When | want to experience more positive emotions, | change the way | think
when | need to determine a title for a scientific manuscript.

8. When | want to experience more positive emotions, | change the way | think
when | need to write the introduction of a scientific manuscript.

9. When | want to experience more positive emotions, | change the way | think
when | need to search for references related to a scientific manuscript.

10. When | am faced with a stressful situation because | need to determine a title
for a scientific manuscript, | try to remain calm.

11. When | am faced with a stressful situation because | need to write the
introduction of a scientific manuscript, | try to remain calm.

12. When | am faced with a stressful situation because | need to search for
references for a scientific manuscript, | try to remain calm.

13. When | experience difficulty determining a title for a scientific manuscript,
| regulate my emotions by not expressing them.

14. When | experience difficulty writing the introduction of a scientific manuscript,
| regulate my emotions by not expressing them.

15. When | experience difficulty searching for references for a scientific manuscript,
| regulate my emotions by not expressing them.

16. When | am able to determine an appropriate title for a scientific manuscript, |
am careful about how | express it.

17. When | am able to write the introduction of a scientific manuscript, | am careful
about how | express it.

18. When | am able to find references related to a scientific manuscript, | am careful

about how | express it
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3. Data Collection

Data were collected through a self-report questionnaire, distributed in printed and
online formats (Google forms). Participants responded to the adapted instrument voluntarily
and anonymously.

4. Data analysis

Data analysis was conducted using Confirmatory Factor Analysis (CFA) within the
Covariance-Based Structural Equation Modeling (CB-SEM) framework, implemented with AMOS
(Analysis of Moment Structures) using Maximum Likelihood (ML) estimation. Prior to CFA, the
assumption of normality was assessed using Kolmogorov-Smirnov and Shapiro-Wilk tests,
which indicated that the data significantly deviated from normal distribution (p < 0.001). Given
that violations of univariate normality may indicate potential multivariate non-normality,
Bollen-Stine bootstrap with 2,000 resamples was applied to obtain robust parameter estimates
and to ensure the appropriateness of ML estimation. As this study focused on instrument
adaptation rather than instrument development, CFA was employed to test the factorial
structure previously established in the original ERQ, and the resulting measurement model was
subsequently evaluated using established goodness-of-fit criteria.

The measurement model was evaluated using multiple goodness-of-fit indices,
including the Chi-square statistic, the ratio of Chi-square to degrees of freedom (X?/df < 3.00),
Root Mean Square Error of Approximation (RMSEA < 0.08), and incremental fit indices such as
the Comparative Fit Index (CFI > 0.90), Tucker-Lewis Index (TLI > 0.90), and Incremental Fit
Index (IFI > 0.90). Convergent validity was assessed based on standardized factor loadings (>
0.50) and Average Variance Extracted (AVE > 0.50).

Instrument reliability was evaluated using Construct Reliability (CR > 0.70),
computed from the standardized factor loadings and error variances (Hair et al., 2010). The
stability of parameter estimates and the absence of estimation problems (e.g., negative error
variances) were also examined as supplementary indicators of model adequacy (Goodwin,

1995).

Results

The measurement model for emotion regulation was evaluated using Confirmatory
Factor Analysis (CFA) with Maximum Likelihood estimation in AMOS. The model consisted of
one latent construct measured by 18 observed indicators and was estimated using data from

100 respondents. The estimation process converged successfully, with 36 free parameters and
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135 degrees of freedom, indicating that the model was over-identified and statistically testable.
Although the Chi-square statistic was significant (2 = 176.82, df = 135, p = .009), the ratio of
Chi-square to degrees of freedom was within an acceptable range (X2/df = 1.31), suggesting an
adequate model fit given the sample size.

All indicators loaded significantly on the latent construct (p < 0.001), with
standardized factor loadings ranging from 0.57 to 0.76, exceeding the recommended minimum
threshold of 0.50. These results demonstrate that the indicators adequately represent the
construct of emotion regulation and provide evidence of convergent validity. The variances of
the latent construct and measurement errors were positive and significant, indicating stable
parameter estimation without estimation problems such as negative variances.

Overall model fit indices supported the adequacy of the measurement model. The
RMSEA value was 0.056 with a 90% confidence interval of 0.029 to 0.078 and a PCLOSE value
of 0.326, indicating a close fit to the data. Incremental fit indices also showed strong model fit
(CFI = 0.955, TLI = 0.949, IFl = 0.956). Taken together, these findings indicate that the proposed
measurement model demonstrates satisfactory fit and provides a valid and reliable

representation of the emotion regulation construct.

Table 2 Model Fit Indices of the Measurement Model

No Fit Index Threshold Obtained Value Conclusion
1 X2/df < 3.00 1.31 Good fit
2 RMSEA < 0.08 0.056 Good fit
3 PCLOSE > 0.05 0.326 Good fit
4 CFI > 0.90 0.955 Good fit
5 TLI > 0.90 0.949 Good fit
6 IFI > 0.90 0.956 Good fit

Construct Reliability (CR) was computed based on the standardized factor loadings
and error variances of all 18 indicators. The CR value met the recommended threshold of >
0.70, confirming the internal consistency and reliability of the instrument. To further assess
convergent validity, the Average Variance Extracted (AVE) was calculated. The AVE value
exceeded the recommended threshold of > 0.50, providing additional evidence that the
indicators adequately represent the latent construct of emotion regulation. Table 3 presents

the psychometric quality summary.
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Table 3 Psychometric Quality Summary of the Measurement Model

No Parameter Threshold Obtained Value  Conclusion

1 Standardized Factor > 0.50 0.57-0.76 Adequate
Loadings

2 Average Variance > 0.50 0.50 Adequate

Extracted (AVE)

3 Construct Reliability > 0.70 0.94 Adequate
(CR)

Given that the measurement model consisted of a single latent construct, the

assessment of discriminant validity was not applicable and therefore not conducted.

Discussion

This study aimed to examine the validity and reliability of an emotion regulation
measurement instrument designed for university students who use artificial intelligence (Al) in
scientific writing. The findings from the CFA (Confirmatory Factor Analysis) provide strong
empirical support for the psychometric adequacy of the proposed instrument.

Regarding construct validity, the successful convergence of the CFA model and the
acceptable X2/df ratio (1.31) indicate that the measurement structure was appropriately
specified and statistically stable, even with a moderate sample size of N = 100. This result is
consistent with prior validation studies of adapted emotion regulation instruments, which have
similarly demonstrated adequate fit under comparable sample conditions (Radde et al., 2021;
Messina et al., 2022). The significant and substantial factor loadings across all 18 indicators
(0.57-0.76) demonstrate that each item contributes meaningfully to the measurement of
emotion regulation, confirming convergent validity (Hair et al.,, 2010). The successful
convergence of the model and the acceptable ratio of Chi-square to degrees of freedom
indicate that the measurement structure was appropriately specified and statistically stable,
even with a moderate sample size. These results suggest that emotion regulation in the
context of Al-assisted academic writing can be represented as a coherent latent construct
measured through multiple observable indicators.

An important theoretical consideration in this study concerns the conceptualization
of emotion regulation strategies. The original Emotion Regulation Questionnaire (ERQ)

developed by Gross & John (2003) conceptualizes emotion regulation as comprising two
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primary strategies: cognitive reappraisal and expressive suppression. In the present study, this
theoretical framework is maintained, and the instrument is specified as a two-strategy
measurement model rather than a strictly unidimensional construct.

The expansion of the instrument from 10 to 18 items does not introduce new
dimensions but aims to provide a more comprehensive representation of these two regulation
strategies within the context of Al-assisted scientific writing. Specifically, additional items were
developed to capture how students employ cognitive reappraisal and expressive suppression
across different stages of the writing process. This approach allows for a more context-sensitive
assessment while preserving the original theoretical structure of the ERQ.

Thus, emotion regulation in this study is understood as a higher-order construct
reflected through two interrelated strategies, rather than as a single undifferentiated factor.
Future research may further examine the structural relationships between these strategies,
including testing alternative models such as higher-order or bifactor structures, to determine
the most appropriate representation for this context

The RMSEA and incremental fit indices (CFI, TLI, IFl) all exceeded commonly accepted
thresholds, indicating that the measurement model adequately reflects the observed data
structure. These indices provide convergent evidence for the structural validity of the
instrument, consistent with recommendations from methodolosgists in the CB-SEM framework
(Hair Jnr et al,, 2010; Hu & Bentler, 1999).

With respect to reliability, the Construct Reliability (CR) value met the recommended
threshold of > 0.70, confirming acceptable internal consistency. This finding aligns with the
psychometric evidence reported for the original ERQ and its Indonesian adaptation (Radde et
al., 2021). The stability of parameter estimates and the absence of estimation problems further
corroborate the instrument's reliability for use in future research contexts.

The AVE value exceeding 0.50 not only confirms convergent validity but also suggests
that the latent construct of emotion regulation meaningfully captures the shared variance
among its indicators. This indicates that the adapted instrument represents a coherent
psychological construct, thereby providing a robust psychometric foundation for examining
emotion regulation in the evolving context of Al-assisted scientific writing.

These results are consistent with prior validation studies of adapted emotion
regulation instruments in non-Western academic contexts (Radde et al., 2021; Messina et al,,
2022), reinforcing the cross-cultural applicability of the ERQ framework when adapted

systematically. Importantly, the retention of the two-strategy structure (Cognitive Reappraisal
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and Expressive Suppression) in the context of Al-assisted writing aligns with theoretical
arguments that emotion regulation is inherently situation-specific (Gross, 2015; Bonanno &
Burton, 2013). In Al-assisted writing contexts, cognitive reappraisal may enable students to
reinterpret challenges arising from Al-generated outputs—such as inaccuracies, ambiguity, or
lack of originality—as opportunities for revision and learning. In contrast, expressive
suppression may reflect students’ tendency to regulate visible emotional reactions, such as
frustration or dissatisfaction when Al tools do not meet expectations. This suggests that both
strategies play complementary roles in managing emotional responses during human-Al
interaction, highlighting the ecological relevance of the ERQ framework in technology-mediated
academic environments. Future studies should examine whether the relative effectiveness of
these two strategies differs across writing stages, as this may have implications for tailored
psychoeducational interventions in technology-integrated higher education.

Beyond psychometric evidence, this study also raises important methodological
considerations related to instrument use in multilingual research contexts. Maintaining the
original language of administration (Indonesian) was essential to preserve the established
validity and reliability of the instrument, as linguistic translation may alter item meaning and
introduce construct-irrelevant variance. English translations were provided solely for
explanatory purposes in this manuscript, consistent with international recommendations
emphasizing transparency and replicability in educational measurement research.

In summary, the adapted emotion regulation instrument demonstrates adequate
validity and reliability for use in the specific context of Al-assisted scientific writing among TEl
students. These findings extend the existing literature by providing a psychometrically
grounded tool for assessing context-specific emotional regulation, contributing to both
measurement science and the practical evaluation of students' psychological well-being in
technology-integrated educational environments.

Beyond the psychometric evidence supporting the instrument, this study also raises
important methodological considerations related to instrument use and reporting in
multilingual research contexts. This study highlighted methodological considerations in the use
of research instruments within non-English-speaking contexts. Maintaining the original language
of administration was essential to preserve the established validity and reliability of the
instrument, as linguistic translation may alter item meaning and introduce construct-irrelevant
variance. Yet, to balance psychometric rigor and transparency, English translations of

questionnaire items were provided solely for explanatory purposes. This strategy aligns with



Uil 32 aduil 1: un3Am - quiou 2569

Vol. 32 No. 1: January - June 2026 67

international recommendations emphasizing transparency and replicability in educational
measurement research. The findings therefore offer methodological insights applicable to
researchers working across diverse linguistic and cultural settings, particularly in contexts where
preserving measurement quality is a primary concern. Although grounded in a local context,
the study’s methodological implications extend to broader theoretical and practical

discussions in educational assessment.

Recommendation

The results indicate that the developed instrument demonstrates a stable factor
structure, with all indicators contributing substantially to the underlying latent construct.
Accordingly, this instrument is recommended as an initial screening tool in courses that involve
intensive Al-assisted academic writing, such as research methodology, proposal seminars, and
thesis or scholarly article writing. Periodic administration of the instrument enables lecturers
to identify students’ emotion regulation patterns at an early stage, particularly related to the
anxiety arising from ethical uncertainty, concerns about the validity of academic work, and
dependence on Al tools in the academic writing process.

Future research is encouraged to develop a more adaptive measurement model by
incorporating contextual indicators that reflect diverse patterns of Al use (e.¢., Al as a language
support tool, idea-generation aid, or data analysis assistant). In addition, re-examining the
indicators through item parcelling or a second-order factor approach may enhance model
efficiency and reduce potential error correlations among indicators identified in the
modification indices analysis. Such refinements are essential to ensure that the instrument
remains sensitive to the evolving dynamics of Al use while maintaining precision in measuring
academic anxiety.

At the institutional level, the findings suggest the need for policy approaches that
move beyond restrictive regulations on Al use toward data-driven strategies grounded in
psychometric assessment of students. Higher education institutions are therefore advised to
integrate the results of academic emotion regulation measurement into academic support
services and student guidance programs, such as scientific writing clinics or Al literacy initiatives.
This approach enables institutional decision-making regarding Al use in academic writing to be
informed by empirical evidence on students’ psychological conditions rather than normative

assumptions or institutional concerns.
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Abstract

Distance education at open universities faces significant challenges, including high
attrition rates driven by social isolation and the demands of self-directed learning. A context-
specific instrument is essential for understanding the mechanisms that support student
persistence. This study aimed to develop and validate an academic engagement scale, with
development referring to the refinement of an existing framework. Drawing on constructivist
and motivational theories, academic engagement was conceptualized as a second-order
construct comprising cognitive, emotional, and behavioral dimensions. Data were collected
from 440 students at Sukhothai Thammathirat Open University using cluster sampling based
on academic disciplines (Social Sciences, Health Sciences, and Science and Technology).
Confirmatory Factor Analysis (CFA) was conducted to examine the hierarchical structure, while
Cronbach’s alpha, Average Variance Extracted (AVE), and the Heterotrait-Monotrait (HTMT)
ratio were used to assess reliability and construct validity.

The model fit indices indicated an acceptable fit to the data (X?/df = 3.22, RMSEA =
.07, CFl = .92, NFI = .91, and SRMR = .04). All dimensions demonstrated satisfactory reliability
and validity, with HTMT values below .85, supporting the distinctiveness of the constructs.
Cognitive engagement showed strong associations within the model, highlighting the role of
self-regulated learning in distance education. The findings provide empirical support for a
multidimensional structure of academic engagement and contribute a context-specific
measurement tool that can be applied to support student engagement and retention in an

open university distance learning context.
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Introduction

Academic engagement is widely recognized as a key predictor of students’ academic
success, encompassing cognitive, emotional, and behavioral dimensions (Fredricks et al., 2004,
Fredricks, 2012). These dimensions reflect students’ active involvement in learning processes,
including their effort, emotional connection, and use of self-regulated learning strategies.
Students who demonstrate high levels of engagement are more likely to persist in their studies,
employ adaptive learning strategies, and achieve positive academic outcomes. From a
theoretical perspective, academic engagement can be understood through the lens of
constructivist theory. Rooted in the work of Vygotsky (1978) and Piaget (1970), constructivism
posits that learning is an active process in which individuals construct knowledge through
interaction with their environment. In this context, academic engagement represents the
driving force that enables learners to actively participate in and make meaning from learning
experiences. This perspective is particularly relevant in distance learning environments, where
learners must rely on their own initiative and self-regulation to sustain meaningful learning.

Previous studies have consistently demonstrated that academic engagement plays an
important role in student achievement and persistence across educational contexts (Fredricks
et al., 2004; Fredricks, 2012). In distance learning environments, engagement has been closely
associated with self-regulated learning processes, as learners are required to take greater
responsibility for managing their own learning (Lerdpornkulrat, 2023). These findings suggest
that academic engagement is not only influenced by individual motivation but also by
learners’ ability to regulate their learning behaviors.

Sukhothai Thammathirat Open University (STOU) represents a key institution in
Thailand’s open and distance learning system, providing flexible access to higher education
for diverse student populations. While distance education offers advantages such as flexibility
and accessibility (Al-Fraihat et al., 2020), it also introduces challenges, including social isolation
and the need for strong self-directed learning skills. According to Moore’s (1993) theory of
transactional distance, the separation between learners and institutions may create
psychological distance, which can negatively influence engagement and persistence. Empirical
studies in the STOU context have shown that student success is influenced by both individual
factors, such as motivation and self-regulated learning, and institutional support mechanisms
(Sungsri, 2018; Metheekul, 2022). These findings highlight the importance of academic

engagement as a key mechanism linking learners to their educational environment.



Uit 32 aduit 1: unsAm - Tquieu 2569
Vol. 32 No. 1: January - June 2026 73

Another important factor closely associated with academic engagement in distance
learning is self-regulated learning. In technology-mediated environments, learners who actively
regulate their learning—by setting goals, monitoring progress, and applying appropriate
strategies—tend to exhibit higher levels of engagement and academic performance
(Zimmerman, 2000; Lerdpornkulrat, 2023). These characteristics align with constructivist
principles and underscore the importance of internal learning processes in sustaining
engagement. However, despite the recognized importance of academic engagement, the
applicability of existing measurement instruments in the Thai higher education context remains
limited. Existing research in Thailand has primarily focused on factors influencing learning
success rather than the validation of context-specific measurement tools. As a result, there
remains a lack of rigorously validated instruments specifically designed to assess academic
engagement in open and distance learning environments.

Although academic engagement has been widely studied, several measurement
instruments have been developed in different educational contexts, such as the Utrecht Work
Engagement Scale for Students (UWES-S; Schaufeli et al., 2002) and the National Survey of
Student Engagement (NSSE; Kuh, 2001). However, these instruments were primarily designed
for traditional or Western higher education settings and may not fully capture the
characteristics of learners in open and distance learning environments. In particular, they often
overlook the flexible learning structures, reduced face-to-face interaction, and the central role
of self-regulated learning in such contexts. In the Thai higher education context, existing studies
have focused more on factors influencing learning success rather than on the validation of
context-specific engagement instruments. As a result, there remains a lack of empirically
validated tools specifically tailored to measure academic engagement in open university
systems. This gap highlights the need to refine and validate an academic engagement scale
that is theoretically gsrounded and contextually appropriate for distance learning environments.

Therefore, there is a need to refine and validate an academic engagement scale that
is appropriate for open university settings. In this study, the term “development” refers to the
refinement and contextual adaptation of an existing instrument rather than the creation of a
completely new scale. Accordingly, the purpose of this study is to refine and validate an
Academic Engagement Scale for undergraduate students in a distance learning context at

Sukhothai Thammathirat Open University.
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Objective
To examine the factorial structure and assess the reliability and construct validity of

the academic engagement scale using Confirmatory Factor Analysis (CFA).

Methods
Research Design

This study employed a quantitative research design to examine the factorial
structure and validate the psychometric properties of the Academic Engagement Scale for
undergraduate students in a distance learning context.

Population

The population comprised undergraduate students at Sukhothai Thammathirat
Open University (STOU) who were actively enrolled during the study period. The sample
consisted of 440 undergraduate students who voluntarily participated in the online survey.
The use of active enrollment status, rather than a fixed cohort year, reflects the flexible
enrollment structure of open universities, where students may enroll intermittently over
extended periods.

Sampling and Sample Procedures

The sample size was determined based on recommendations for structural
equation modeling. According to Tabachnick and Fidell (2013), a sample size greater than 300
is considered adequate for factor analysis. A total of 500 questionnaires were distributed, and
440 valid responses were received, representing a response rate of 88%.

The sample was obtained using a cluster sampling technique based on three
academic disciplines: Social Sciences, Health Sciences, and Science and Technology. This
approach was adopted to ensure representation across the major academic fields within the
university. Due to the flexible enrollment structure of open universities, students at Sukhothai
Thammathirat Open University (STOU) do not follow a conventional year-level progression. In
addition, students may enroll in courses across different academic levels simultaneously. As a
result, year level does not accurately reflect students’ academic standing or learning

experience and is therefore less appropriate for grouping purposes in this context.
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Table 1 Sample size

Academic field group Target Sample Size (n) Actual Responses Collected (n)
Social Sciences 250 285
Health Sciences 150 103
Science and Technology 100 52
Total 500 440
Instrument

The Academic Engagement Scale was adapted from the frameworks of Fredricks
et al. (2004) and Wangrungkit (2018). The instrument consists of 27 items measured on a 5-
point Likert scale, ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). The instrument
consists of three dimensions: Cognitive Engagement (12 items), Emotional Engagement (11
items), and Behavioral Engagement (4 items). The instrument was originally developed and
validated in a traditional university context (Wangrungkit, 2018). In the present study, the scale
was refined to align with the characteristics of students in an open and distance learning
environment at STOU. Minor modifications were made to item wording to reflect the learning
context while preserving the original conceptual structure. Given that the construct and
dimensional structure had been previously established (Fredricks et al., 2004), a theory-driven
approach was adopted. Therefore, Confirmatory Factor Analysis (CFA) was employed to
validate the hypothesized structure in the new context. Exploratory Factor Analysis (EFA) was
not conducted, as the study aimed to confirm an existing theoretical model rather than to
explore a new factor structure. Conducting both EFA and CFA on the same dataset may also
lead to overfitting and is generally not recommended (Kline, 2016).

Data Collection

Data were collected through an online survey from undergraduate students at
Sukhothai Thammathirat Open University (STOU) who were currently enrolled and willing to
participate voluntarily. Participants were informed about the purpose of the study and their
rights, and informed consent was obtained prior to participation. The questionnaire was
administered across the three academic clusters, and responses were screened for

completeness and consistency. Cases with missing or invalid data were excluded.
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Data Analysis
Confirmatory Factor Analysis (CFA) was conducted using the Maximum Likelihood
(ML) estimation method to examine the factorial structure of the Academic Engagement Scale
(Kline, 2016). Model fit was evaluated using multiple indices, including chi-square (X?), the Root
Mean Square Error of Approximation (RMSEA), the Standardized Root Mean Square Residual
(SRMR), the Comparative Fit Index (CFl), and the Normed Fit Index (NFI). Acceptable model fit
was determined based on the following criteria: RMSEA < .08, SRMR < .08, and CFl and NFI >

90 (Hu & Bentler, 1999). A X2/df value less than 5 was considered indicative of acceptable
model fit (Kline, 2016). Given the sensitivity of the chi-square statistic to sample size, a
significant X2 value does not necessarily indicate poor model fit (Kline, 2016). Reliability and
construct validity were assessed using Cronbach’s alpha, Composite Reliability (CR), and
Average Variance Extracted (AVE). An AVE value greater than .50 and a CR value greater than
.70 were considered acceptable (Hair et al., 2010).
Ethical Considerations

This study received approval from the Human Research Ethics Committee of
Nakhon Ratchasima Rajabhat University (Ethics Number: HE-RDI-NRRU 139/2024). All
participants were informed about the study and provided informed consent prior to data

collection.

Results
Demographic Characteristics of the Sample

The demographic characteristics of the 440 undergraduate students from STOU are
presented in Table 2. The majority of the participants were female (n = 338, 76.8%), while
male participants accounted for 23.2% (n = 102). In terms of age distribution, the largest group
consisted of individuals aged 20-25 years (n = 270, 61.4%). This was followed by the 36-40
age group (n = 40, 9.1%), the 31-35 age group (n = 39, 8.9%), and the 26-30 age group (n =
36, 8.2%), respectively. Regarding academic clusters, most participants were from Social
Sciences (n = 285, 64.8%), followed by Health Sciences (n = 103, 23.4%) and Science and
Technology (n = 52, 11.8%).
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Table 2 Frequency and Percentage of General Characteristics of the Sample

Demographic Variables Frequency (n) Percentage (%)

1. Gender
Male 102 232
Female 338 76.8

2. Age
20 - 25 years 270 61.4
26 — 30 years 36 8.2
31 - 35 years 39 8.9
36 — 40 years 40 9.1
41 — 45 years 16 3.6
46 - 50 years 16 3.6
51 — 55 years 10 2.3
56 - 60 years 10 2.3
61 years and above 3 0.7

3. Academic Cluster

Social Sciences 285 64.8
Health Sciences 103 23.4
Science and Technology 52 11.8

Total 440 100

The hypothesized second-order model of academic engagement is presented in

Figure 1.
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Figure 1 Second-order CFA model of academic engagement
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Confirmatory Factor Analysis

The academic engagement scale items met acceptable thresholds for univariate
normality, with skewness and kurtosis within Kline’s (2016) recommended range (skewness < 3;
kurtosis < 8). The highest skewness was 1.67 (Item 20) and the highest kurtosis was 3.47 (Item 19).
The model fit indices indicated an acceptable fit to the data: X2/df = 3.22, RMSEA = .07, CFl =
.92, NFI = .91, and SRMR = .04. The chi-square statistic was significant (p < .05), which is common
in large samples. All second-order constructs were significantly associated with their respective
first-order subdimensions. Specifically, the behavioral domain, comprising 4 items across three
subdimensions, showed standardized factor loadings ranging from .70 to .83 (p < .001).
The cognitive domain, consisting of 12 items across three subdimensions, yielded loadings between
68 and .78 (p < .001). Lastly, the emotional domain, comprising 11 items across three
subdimensions, demonstrated loadings ranging from .70 to .85 (p < .001). These findings

support the proposed second-order structure of academic engagement (Table 3).

Table 3 Validation results of the academic engagement scale

No ltem Loading SE  AVE CR
First-order constructs
Cognitive Engagement .53 .93
AE7 | ask myself questions to review my understanding of 5% -

what | have read.

AE1 | devote sufficient time to reading the course materials. 1 .06

AE2  Before completing end-of-unit activities, | make sure to 1 .06
understand the questions or issues involved.

AE3 | connect what | read in the course materials with my T6** .06
prior knowledge to enhance my understanding.

AE4  When reading the course materials, | create examples to T3** .05

help me better understand the content.

AE5 | summarize the key points from the course materials | 69** .05
have read.
AE6  Whenever | read course materials or view learning 8% .06

media, | try to fully understand the content of the
lessons.

AE8 | seek additional knowledge from other learning 68** .06
resources beyond the course materials.

AE9 | review key points before examinations. 2% .05
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Table 3 (Continued)

No ltem Loading SE  AVE CR

AE10 | set goals for reading the course materials and strive to 75%* .06

accomplish them every time.

AE11 | check the accuracy of my work after completing end- 70** .05
of-unit activities.

AE12 | reassess my understanding after completing end-of- 6% .05

unit activities.

Emotional Engagement 0.62 0.95
AE14 | feel comfortable and happy when | am at the 5% -
university.

AE13 | am happy to be studying at this university. T .03

AE15 | feel proud to be a student of this university. 78** .04

AE16 | enjoy learning new things. T .06

AE17 | am aware of the importance of my studies. T70** .05

AE18 | am determined to successfully complete my studies 4x* .05

so that | can apply the knowledge gained.

AE19 | feel that instructors provide academic support. 82%* .05
AE20 | feel that instructors care about students. .80** .05
AE21 | feel that university personnel (peers, instructors, and .80%* .06

staff) listen to opinions and suggestions.
AE22 | feel that university personnel (peers, instructors, and 83** .05

staff) treat students fairly.

AE23 | feel that | receive academic support from university .85%* .05
personnel.
Behavioral Engagement 0.62 0.87
AE24 | allocate my time effectively to complete reading the 81** -
course materials before examinations.
AE25 | regularly keep up with university-related information J70%* .05
concerning my studies.
AE26 | regulate myself to follow the designated study 83** .05
schedule.
AE27 | manage distractions in my surroundings that interfere 81** .05

with reading the course materials.

Second-order constructs

Behavioral Engagement 93 -
Cognitive Engagement .92 .07
Emotional Engagement 71 .05

Note: SE = standard error, AVE = average variance extracted, CR = composite reliability.
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Convergent Validity
Convergent validity was evaluated using average variance extracted (AVE) and
composite reliability (CR). All first-order constructs showed significant standardized loadings
(.68-.85, p < .001), indicating strong item-construct relationships. AVE values ranged from .53
to .62 and CR from .87 to .95, surpassing recommended thresholds. These results confirm that
the constructs captured substantial variance from their indicators.
Discriminant Validity
Discriminant validity was assessed using the Heterotrait-Monotrait ratio (HTMT),
which is considered a more rigorous criterion than traditional methods. As shown in Table 4,
all HTMT values ranged from .66 to .83. These values remain strictly below the conservative
threshold of .85 (Henseler et al., 2015). The results confirm that the cognitive, emotional, and

behavioral dimensions are empirically distinct.

Table 4 The heterotrait-monotrait ratio of correlations

Cognitive Emotional Behavioral
Cognitive 1.00
Emotional .66 1.00
Behavioral .83 .68 1.00

Internal Consistency

The reliability of the scores was assessed in terms of internal consistency.
Cronbach’s alpha for the 27-item academic engagement scale was .96, indicating excellent
internal consistency reliability. When considering each domain, the Cronbach’s alpha values
for the cognitive, emotional, and behavioral dimensions were .93, .95, and .87, respectively. In
addition, the analysis of inter-item and item-total correlations indicated that the items were
not redundant. The average inter-item correlation was below .74, well under the .80 threshold
typically considered indicative of redundancy (Streiner et al., 2015). Furthermore, all corrected
item—total correlations exceeded .30, the generally accepted minimum for item retention and
evidence of meaningful contribution to the overall construct (Boateng et al., 2018). These
results suggest that the scale was internally consistent while maintaining dimensional

distinctiveness across its subdomains.
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Discussion

This study provides empirical support for a multidimensional, second-order model of
academic engagement in a distance learning context. The findings indicate that academic
engagement can be conceptualized as a hierarchical construct comprising cognitive, emotional,
and behavioral dimensions. This result is consistent with prior theoretical frameworks (Fredricks
et al., 2004), suggesting that engagement is a complex and integrated construct rather than a
set of isolated components. In addition, the findings are consistent with empirical evidence
reported by Wang and Eccles (2012), which demonstrated that multiple dimensions of
engagement interact to influence students’ learning processes and academic outcomes.
Compared to widely used engagement instruments such as the Utrecht Work Engagement
Scale for Students (UWES-S) and the National Survey of Student Engagement (NSSE), the
present findings highlight the importance of context-specific measurement in open university
settings, where learning structures and student experiences differ substantially from traditional
higher education environments.

At the first-order level, cognitive engagement demonstrated relatively strong
associations with its indicators, highlighting the importance of self-regulated learning processes
in distance education. In line with Zimmerman’s (2000) theory of self-regulated learning,
students in open university systems are required to actively manage their own learning,
including planning, monitoring, and evaluating their academic progress. This finding is
consistent with previous empirical studies showing that self-regulated learners tend to exhibit
higher levels of engagement and persistence in technology-mediated learning environments
(Lerdpornkulrat, 2023). These results suggest that cognitive engagement appears to play an
important role in supporting students’ adaptation to autonomous learning environments.

Emotional engagement was also found to be an important dimension, particularly in
relation to perceived institutional support and sense of belonging. This finding aligns with prior
research indicating that emotional connection to the institution contributes to student
persistence in distance learning contexts (Wang & Eccles, 2012). While learners in open
universities may experience limited face-to-face interaction, their perceived connection to
instructors and the institution remains an important aspect of sustained engagement. From the
researcher’s perspective, this may reflect the role of perceived support as a psychological
mechanism that helps reduce feelings of isolation commonly associated with distance learning

environments.
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Behavioral engagement, reflected through observable study-related actions such as
time management and adherence to study schedules, further supports the multidimensional
nature of academic engagement. The results indicate that behavioral engagement
complements cognitive and emotional dimensions, contributing to a more comprehensive
understanding of student participation in distance learning environments. This finding is
consistent with previous studies that emphasize the role of active participation and study
behaviors in maintaining engagement in online learning contexts (Fredricks et al., 2004).

An additional point worth noting is the relatively lower second-order loading of the
emotional engagement dimension (.71) compared to the cognitive and behavioral
components. This may reflect contextual characteristics of distance learning environments,
where emotional attachment to the institution is less directly reinforced due to limited face-
to-face interaction. It is also possible that some items in this dimension capture perceived
institutional support rather than emotional engagement itself, which may have influenced the
strength of the loading. Furthermore, although the model demonstrated acceptable fit
according to established criteria, the fit indices suggest that there is still room for improvement.
Therefore, the findings should be interpreted with caution, and future research is encouraged
to refine the measurement model and explore alternative model specifications.

From a practical perspective, the findings suggest that the validated scale may serve
as a useful tool for assessing student engagement in open university settings. By identifying
patterns of engagement across cognitive, emotional, and behavioral dimensions, educators
and institutions may better understand areas where students require additional support.
However, further research is needed to examine how these engagement profiles relate to
academic outcomes and retention across different learner groups. In addition, the study relies
on a well-established theoretical framework, which may not fully capture emerging forms of

engagement in rapidly evolving digital learning environments.

Limitations and Future Research

Despite the acceptable psychometric properties of the scale, several limitations
should be acknowledged to provide a balanced interpretation of the results. First, the data
were collected exclusively through self-report measures, which may be subject to social
desirability bias—where students might overstate their level of engagement. Future research
should triangulate these findings with objective behavioral data from Learning Management

Systems (LMS), such as login frequency, time spent on modules, and assignment submission
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patterns, to provide a more comprehensive behavioral profile. Second, the disproportionate
sample size in the Science and Technology group (n=52) suggests that subsequent studies
should employ Multi-Group Confirmatory Factor Analysis (MGCFA) to establish measurement
invariance across disciplines. Finally, as this cross-sectional study captured engagement at a
single point in time, longitudinal designs are recommended to monitor the dynamic
fluctuations of engagement and determine its long-term causal impact on academic
persistence from enrollment to graduation. Although the instrument was adapted from
previously validated sources, content validity was not re-evaluated using the Index of Item-
Objective Congruence (I0C) in the current study. Future research should consider conducting
expert-based content validation to further strengthen the instrument and ensure its suitability

across different educational contexts.

Conclusion
This study provides empirical support for an academic engagement scale
conceptualized as a multidimensional, second-order construct comprising cognitive,
emotional, and behavioral dimensions. The results of the confirmatory factor analysis indicate
that the proposed hierarchical model demonstrates acceptable fit, with all dimensions
contributing to the overall construct. Evidence of convergent validity, discriminant validity, and
internal consistency suggests that the scale possesses satisfactory psychometric properties.
The findings highlight that academic engagement in distance learning environments is a
multidimensional construct involving both behavioral actions and underlying psychological
processes. The validated scale may provide a useful foundation for future research and

practice in open university contexts.
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Abstract

China's accelerating population ageing, the State Council's 2024 Silver Economy
initiative, and the expansion of the Seniors University network have repositioned community
elder learning centers as a strategic site for late-life development. This study examined how
such centers can convert empirical evidence on the determinants of lifelong learning into
culturally embedded guidance for practice. The study pursued four objectives: to examine the
level of the factors influencing lifelong learning, to examine the level of lifelong learning across
its five dimensions, to analyze the predictive contribution of the institutional, family, and
learner domains, and to propose practitioner-oriented development guidelines. Using a
sequential explanatory mixed-methods design, the research surveyed 384 retirees aged 60
years and above in Guangdong Province, selected through multistage random sampling, with
a 60-item Likert questionnaire (overall reliability QU = .985) measuring three antecedent
domains—institutional, family, and learner—and five outcome dimensions of lifelong learning.
Quantitative data were analyzed using means, standard deviations, and stepwise multiple
regression, and the interview data were analyzed thematically. The three antecedent domains
and overall lifelong learning were all rated at a high level. Stepwise multiple regression
confirmed all three domains as significant positive predictors, jointly explaining 68.0% of the
variance (R? = .680, p < .01), with the learner domain dominant (B = .312). Semi-structured

interviews with seven purposively selected experts were analyzed thematically, and the draft
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guidance was appraised for feasibility and utility by 12 senior learning-center administrators.
The study delivered 24 practitioner-oriented development guidelines distributed across the
three domains, with exemplar guidance illustrating their operation within Guangdong's 4-2-1
family structure and WeChat-saturated communication environment. Contributions include a
relational reconception of the elder learning center, an implementation sequence aligned with
the Silver Economy policy architecture, and a feasibility profile flagging the Silver Credit

accumulation system as the guideline most dependent on cross-sectoral coordination.

Keywords: development guidelines, lifelong learning, retirees, community elder learning

centers, Guangdong Province

Introduction

The accelerated demographic transition unfolding across East Asia has reframed the
policy conversation about later life, shifting attention from care provision toward sustained
learning, social participation, and civic contribution (United Nations, 2020). By the close of
2024, the Chinese population aged 60 and above had reached approximately 310 million, or
roughly 22% of the country's residents, and the Ministry of Education had recorded more than
76,000 senior universities and grassroots learning centers serving over 22 million older students
(Xinhua News Agency, 2024). The promulgation in January 2024 of the State Council's guidelines
on developing the Silver Economy formally elevated elder education to a national strategic
agenda and earmarked dedicated funding for community-based learning centers as part of an
inclusive ageing infrastructure (UNDP China, 2025).

Guangdong Province occupies a particularly significant position within this transition.
As the most populous and economically developed province in southern China and a core
constituent of the Greater Bay Area, Guangdong simultaneously confronts the steepest
population ageing curve outside the country's northeast and the most concentrated exposure
to mobile payments, telehealth, e-commerce, and short-video platforms (Wu & Jiang, 2025).
Retirees in this region must therefore adapt to rapidly changing digital infrastructures even as
they navigate the relational expectations of the prevailing 4-2-1 family structure, in which a
single adult child is responsible for two parents and four grandparents (Zhang & Cheng, 2024).
This combination of demographic pressure, accelerated digital transition, and contracted family
caregiving capacity makes Guangdong a critical site for examining how community elder

learning centers can mobilize lifelong learning at scale.
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Lifelong learning is understood here as purposeful learning undertaken throughout
life to enlarge knowledge, skills, and competencies (European Commission, 2001), operationalized
through five interlocking dimensions of the adult learner: attitude toward learning, learning
motivation, learning competency, self-directed knowledge-seeking, and communication ability
(Kirby et al.,, 2010). Active ageing literature confirms that participation in such learning is
positively associated with cognitive vitality, psychological well-being, reduced depression, and
stronger social integration in later life (Narushima et al., 2018; World Health Organization, 2020).
The Chinese context introduces additional complexity. Confucian self-cultivation supplies a
culturally resonant rationale for late-life study (Tan, 2017), but contemporary fieldwork in
Guangzhou suggests that traditional reciprocity is fading and that retirees increasingly construct
themselves as self-reliant elders rather than as dependents (Zhang & Cheng, 2024). The
pandemic period further exposed a stratified digital divide that constrained the most isolated
retirees from accessing online learning opportunities (Sun et al., 2024).

Although the determinants of lifelong learning among older adults are well theorized,
translation from determinant identification to operational guidance remains uneven.
Regression evidence consistently points to a triadic structure of institutional, family, and learner
factors (Mu, 2021; Wu & Jiang, 2025), yet community learning centers continue to rely on
generic curricula imported from formal education rather than on guidance calibrated to the
cultural and infrastructural conditions of their constituents. Recent systematic reviews of
digital-literacy programming for older adults reach a similar conclusion: instructional content
has multiplied, but design choices have not yet caught up with the relational, motivational,
and physiological needs of late-life learners (Xu et al, 2024; Xu et al., 2025). The present study
addresses this translation gap. It pairs a regression analysis of the determinants of lifelong
learning with an expert-informed qualitative synthesis to produce a practitioner-oriented set

of development guidelines tailored to the elder learning centers of Guangdong Province.

Objectives
The study pursued four interrelated objectives:

1. to examine the level of factors influencing lifelong learning among retirees aged 60
years and above in Guangdong Province;

2. to examine the level of lifelong learning among the same population across its five
operational dimensions;

3. to analyze the predictive contribution of institutional, family, and learner factors to

lifelong learning; and
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4. to propose a practitioner-oriented set of development guidelines, derived from
expert interviews and appraised by senior learning-center administrators, for advancing lifelong

learning in this population.

Research Methodology

1. Research Design

A sequential explanatory mixed-methods design was adopted. Phase 1 used a cross-
sectional survey to quantify the level and predictive structure of the determinants. Phase 2
used expert interviews and an administrator feasibility-utility appraisal to translate those
determinants into context-appropriate guidance. The two phases were integrated through the
elder learning center as the unit of implementation: each guideline articulated in Phase 2 had
to address a determinant validated in Phase 1 and had to be exactable within the operational
conditions of community senior education in Guangdong. The overall two-phase design is

summarized in Figure 1.

Phase 1 — Quantitative strand (n = 384)

[ Learner domain J[ Family domain ] Institutional domainw

[ Lifelong learning ]

Phase 2 Qualitative strand

7 key informants 24 across 3 domains 12 administrators
Institutional cluster Family cluster Learner cluster
7 guidelines 7 guidelines 10 guidelines

[ Expert interviews ].‘;)evelopment guideline%‘[ Expert appraisal J

Figure 1: Research Framework of the Two-Phase Mixed-Methods Design

Note. Phase 1 examined the predictive contribution of the institutional, family, and
learner domains to lifelong learning; Phase 2 translated the findings into 24 development

guidelines that were appraised by senior administrators.
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2. Phase 1: Quantitative Strand
2.1 Population and Sample

The population comprised retirees aged 60 years and above who were currently
enrolled in at least one organized learning activity at a community senior center, an elder
learning institution, or a community college in Guangdong Province. The sample consisted of
384 retirees, a size determined using the Krejcie and Morgan (1970) table for a population

exceeding 100,000.
2.2 Sampling Method

Respondents were selected through multistage random sampling. First, three cities
representing urban, suburban, and rural contexts within Guangdong were selected. Second,
eligible learning centers were identified within each city. Third, individual respondents were

recruited through systematic random selection from the registers of those centers.
2.3 Research Instrument

Data were collected with a structured questionnaire organized in three parts. Part 1
collected demographic information (sex, age band, completed education). Part 2 measured
the three antecedent domains across 60 items: the institutional domain (classroom climate,
learner-teacher relationships, learner—peer relationships, and learner-centered instruction), the
family domain (family support, learner-family relationships), and the learner domain (locus of
control, future orientation, self-esteem, self-knowledge). Part 3 measured the five lifelong
learning dimensions. All items used a five-point Likert format from 1 (strongly disagree) to 5
(strongly agree). Content validity was established through expert review, yielding an Index of
ltem-Objective Congruence of 1.00. A pilot test with 30 retirees in Sichuan Province—selected
to ensure comparability without contaminating the main sample—produced Cronbach's alpha
coefficients of .990 for the antecedent scale and .980 for the lifelong learning scale, indicating

high reliability.
2.4 Data Collection

Phase 1 data were collected over a four-month period by trained research assistants.

Informed consent was obtained from each respondent before completion of the questionnaire.
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2.5 Data Analysis

Demographic data were summarized using frequencies and percentages. The levels of
the antecedent factors and of lifelong learning were reported as means and standard
deviations and interpreted against a conventional five-band rubric. Prior to the regression
analysis, the relationships among the three predictor domains were examined using Pearson
product-moment correlation, and multicollinearity was assessed through tolerance and
variance inflation factor (VIF) statistics. The predictive contribution of the three domains was
then estimated using stepwise multiple regression analysis, which was preferred over
simultaneous entry because the study sought the smallest set of predictors capable of

explaining a substantial proportion of the variance in lifelong learning.
3. Phase 2: Qualitative Strand
3.1 Key Informants and Sampling

Phase 2 used purposive sampling. Seven key informants were selected on the basis of
documented expertise in lifelong education, gerontology, senior learning-center administration,
or policy formulation for older adult education. A separate panel of 12 senior administrators—
each responsible for the operational management of an elder learning center in Guangdong—

subsequently appraised the draft guidelines for feasibility and utility.
3.2 Research Instrument

A semi-structured interview schedule was used, organized around six themes derived
from the regression results: pedagogical climate, physical environment, family activation,
motivational architecture, digital commmunication, and recognition systems. The schedule was
reviewed by three experts for content validity before use. The administrator appraisal used a

five-point feasibility-and-utility rating form.
3.3 Data Collection

The interviews were audio-recorded and transcribed verbatim, with informed consent
obtained from each key informant. The draft guidelines derived from the analysis were

subsequently distributed to the 12-member administrator panel for rating.
3.4 Data Analysis

The interview transcripts were analyzed using thematic analysis. Two researchers first

read the transcripts independently and generated initial codes through open coding. The codes
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were then compiled into a shared codebook and grouped into candidate themes aligned with
the six interview domains. Inter-coder agreement was examined, and the discrepancies that
arose were resolved through discussion until consensus was reached, after which the themes
were reviewed, defined, and named. The administrator panel's mean feasibility and utility

ratings for each guideline informed the final wording and prioritization of the guidance.
Results

In line with the study's four objectives, the findings are reported in four parts: the levels of the
factors influencing lifelong learning (Objective 1), the level of lifelong learning across its five
dimensions (Objective 2), the predictive contribution of the three domains (Objective 3), and
the expert-informed development guidelines with their feasibility and utility appraisal

(Objective 4).

1. Levels of Factors Influencing Lifelong Learning
Descriptive analysis confirmed that all three antecedent domains were rated at a high

level. Table 1 presents the overall pattern.

Table 1 Levels of Factors Influencing Lifelong Learning Among Retirees in Guangdong (n = 384)

Antecedent Domain Mean (M) SD Level
Learner domain 4.48 0.46 High
Family domain 4.45 0.50 High
Institutional domain 4.01 0.49 High
Overall 4.31 0.48 High

The learner domain recorded the highest mean (M = 4.48, SD = 0.46), followed closely
by the family domain (M = 4.45, SD = 0.50), with the institutional domain registering the lowest
mean among the three (M = 4.01, SD = 0.49). The proximity of the learner and family means
is consistent with ethnographic reports that retirees in Guangdong rely on personal initiative

reinforced by intergenerational encouragement (Sun et al., 2024; Zhang & Cheng, 2024).

2. Levels of Lifelong Learning

The composite level of lifelong learning was rated high (M = 4.04, SD = 0.47). Among
the five dimensions, attitude toward learning recorded the highest mean (M = 4.22), while
communication ability recorded the lowest (M = 3.92). Self-directed knowledge-seeking and

learning motivation occupied an intermediate position. The gap between strong learning
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attitudes and weaker communication competence—observed across all three sampling sites—

signals an asymmetry that any practitioner-oriented guidance must address.

Table 2 Levels of Lifelong Learning by Dimension (n = 384)

Lifelong Learning Dimension Mean (M) SD Level
Attitude toward learning 422 0.45 High
Learning competency 4.11 0.47 High
Self-directed knowledge-seeking 4.05 0.49 High
Learning motivation 3.99 0.48 High
Communication ability 3.92 0.51 High
Overall 4.04 0.47 High

3. Predictive Contribution of the Three Domains

Before estimating the regression model, the relationships among the three predictor
domains were examined. The domains were positively and moderately intercorrelated (all p
< .01), and the collinearity diagnostics were within acceptable limits (tolerance > .60 and VIF
< 2.0 for every domain), indicating that multicollinearity did not threaten the stability of the
regression estimates.

Stepwise multiple regression identified all three antecedent domains as statistically
significant positive predictors of lifelong learning at the .01 level. The combined model
explained 68.0% of the variance in the outcome (R? = .680). Standardized regression
coefficients indicated that the learer domain contributed most strongly (B = .312), followed
by the family domain (B = .262) and the institutional domain (B = .238). Table 3 summarizes

the model.

Table 3 Stepwise Multiple Regression Predicting Lifelong Learning (n = 384)

Predictor Domain B SE B t p

Learner 0.298 0.041 312 1.27 < .01
Family 0.241 0.038 262 6.34 < .01
Institutional 0.214 0.040 238 5.35 < .01
Constant 0.612 0.105 — 5.83 <.01

Note. R? = .680; Adjusted R? = .678; F(3, 380) = 269.16, p < .01. Predictors entered using stepwise

selection.
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The fitted model can be expressed in both raw-score and standardized-score forms. In raw-
score (unstandardized) form: Y = 0.612 + 0.298(Learner) + 0.241(Family) + 0.214(Institutional).
In standardized-score form: ZY = 0.312(ZLearner) + 0.262(ZFamily) + 0.238(ZInstitutional). Both
equations confirm that the learner domain exerts the strongest unique contribution to lifelong

learning, followed by the family and institutional domains.

4. Expert-Informed Development Guidelines

Thematic analysis of the seven expert interviews produced 24 development guidelines
distributed across the three predictor domains: seven institutional, seven family, and ten
learner guidelines. Rather than enumerating the full set, this section presents the guiding logic
of each cluster together with exemplar guidance, since the Phase 2 evaluation revealed that
practitioners absorbed and adopted the guidelines more readily when their underlying
rationale was visible. The complete set of all 24 guidelines is provided in the Appendix

(Appendix Table).

4.1 Institutional Cluster: From Classroom to Relational Space

Experts converged on the position that elder learning centers in Guangdong should
reduce reliance on lecture-format pedagogy and reorganize space, time, and ritual to make
sociality the primary medium of learning. Exemplar guidance includes reconfiguring seating into
circular or U-shaped arrangements to flatten the symbolic hierarchy between instructor and
learner; designating communal pre-class areas where retirees can socialize informally; and
replacing terminal examinations with public recognition ceremonies that honor sustained
participation. This cluster operationalizes Oldenburg's (1989) conception of the third place by
treating the learning center as the relational anchor between household and former workplace,
and it aligns with active ageing evidence that social embeddedness sustains psychological well-

being in later life (Narushima et al., 2018; World Health Organization, 2020).

4.2 Family Cluster: Activating the 4-2-1 Household as a Learning Partner

The family guidelines reposition adult children and grandchildren from caregivers to
co-participants. Exemplar guidance includes an intergenerational classroom in which
grandchildren tutor grandparents in digital tasks while grandparents transmit local cultural
practices in return; a WeChat-based progress notification channel through which the learning
center shares photos and achievements with family group chats; and a structured family
advisory service that supports households in articulating supportive expectations for late-life

learning. These guidelines respond to the contemporary 4-2-1 family structure in which
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intergenerational caregiving capacity is contracting and traditional reciprocity is being
renegotiated (Wang et al., 2024; Zhang & Cheng, 2024). They also anchor the implementation
logic in the existing communication infrastructure of Chinese households, where WeChat

functions as the de facto channel of family interaction for older adults (Yu et al., 2023).

4.3 Learner Cluster: A Strength-Based, Empowerment Pathway

The learner cluster takes a strength-based stance, treating retirees as carriers of
intellectual capital rather than as remedial students. Exemplar guidance includes a Wisdom
Inventory administered at course entry to surface each learner's prior expertise, which is then
documented in an Honour Portfolio; a Silver Credit accumulation system through which
sustained participation is rewarded with locally redeemable benefits; and a reverse-mentoring
arrangement in which younger volunteers coach retirees on contemporary digital tasks while
learning vocational or cultural skills in return. The Silver Credit system is the most ambitious
component, drawing on Skinnerian reinforcement principles, Bandura's (1997) self-efficacy
theory, and Dweck's (2006) growth mindset framework to convert episodic motivation into a
durable learning trajectory. Reverse mentoring and storytelling-based pedagogy further address
the attitude-communication gap observed in Phase 1 by giving retirees authentic

communicative roles that draw on their accumulated life experience.

5. Feasibility and Utility Appraisal
The 12 senior administrators rated each domain on a five-point scale. Table 4

summarizes their ratings.

Table 4 Feasibility and Utility Ratings of the Development Guidelines (n = 12 Administrators)

Mean (M)
Domain Level
Feasibility Utility
Institutional cluster 4.42 4.58 Highest utility; high feasibility
Family cluster 4.39 4.61 Highest utility; high feasibility
Learner cluster 4.18 4.36 High utility; high feasibility

Institutional and family suidance received the strongest utility scores, reflecting
administrator confidence that physical reconfiguration and family activation address the daily
reality of community learning centers in Guangdong. The learner cluster received slightly lower
feasibility ratings, an outcome traceable to the Silver Credit system: while administrators

recognized its motivational logic, several expressed concern that operationalizing a digital
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points infrastructure would require coordination across education bureaus, social welfare
departments, and local commercial partners (UNDP China, 2024). This finding is
methodologically important. It indicates that the guidelines vary in implementation horizon,
and that adoption should follow a sequenced pathway in which the institutional and family
clusters are deployed first, with the more infrastructure-dependent learner mechanisms
phased in as cross-sectoral coordination matures. Figure 2 summarizes the predictive model

together with the resulting development guidelines and their appraisal.

Phase 1 — Quantitative strand (n = 384)

Learner domain Family domain Institutional domain
B=.312 B =.262 B=.238

Lifelong learning
RZ = 680, p < .01

Phase 2 — Qualitative strand

7 key informants 24 across 3 domains 12 administrators

L~

Institutional cluster Family cluster Learner cluster
7 guidelines 7 guidelines 10 guidelines

{ Expert interviews },ﬁ)evelopment guidelineﬂ‘{ Expert appraisal J

Figure 2: Summary of the Predictive Model and Development Guidelines

Note. B = standardized regression coefficient; R? = proportion of variance in lifelong

learning explained by the three antecedent domains. All predictors were significant at p < .01.

Discussion

The discussion is organized to correspond with the study's four objectives. It interprets
in turn the high levels of the factors influencing lifelong learning (Objective 1) and of lifelong
learning itself (Objective 2), the predictive structure of the three domains (Objective 3), and
the development sguidelines derived from the expert interviews and appraised by

administrators (Objective 4).
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1. Why the Learner Domain Leads the Regression

The primacy of the learner domain ([3 = .312) is interpretively significant. It indicates
that internal motivation, future orientation, and self-esteem are the conditions under which
family and institutional supports become productive rather than merely available. Knowles
(1980) anticipated this dynamic in his andragogical theory, which positioned adult learners as
self-directed agents whose readiness is the foundation upon which external scaffolds operate.
The finding also resonates with recent Chinese evidence that retirees increasingly construct
themselves as self-reliant elders who pursue learning for personal meaning rather than as a
duty to the household (Zhang & Cheng, 2024). The practitioner implication is direct: guidance
that begins by surfacing each learner's intellectual capital—rather than diagnosing deficits—
has a stronger theoretical and empirical mandate than remedial pedagogies imported from

formal schooling.

2. The Attitude-Communication Asymmetry

Phase 1 produced one analytic surprise: the highest-rated learning dimension was
attitude toward learning (M = 4.22), and the lowest was communication ability (M = 3.92). This
asymmetry, replicated across the three sampling cities, suggests that retirees in Guangdong are
motivated but communicationally constrained, particularly within the digital channels through
which contemporary social participation is increasingly mediated. Recent systematic reviews of
digital-literacy education converge on the same conclusion (Xu et al, 2024; Xu et al, 2025). The
Family Cluster guidelines respond to this asymmetry by anchoring digital learning in the WeChat
infrastructure that already mediates family life (Yu et al,, 2023), and the Learner Cluster's
reverse-mentoring guidance gives retirees authentic communicative roles that recruit their

accumulated experience as a resource rather than positioning them as remedial digital users.

3. Cultural Fit With the 4-2-1 Family Structure

The strength of the family domain (ﬁ = .262) reflects a specifically Chinese cultural
configuration in which familial relationships continue to anchor daily life even as caregiving
capacity contracts. Li (2018) argues that Confucian self-cultivation supplies a culturally
resonant rationale for late-life study, while Wang et al. (2024) document the operational
pressure placed on the single adult child within the contemporary 4-2-1 household. The Family
Cluster sguidelines were designed to reduce this pressure by recasting children and
grandchildren as learning partners rather than as exclusive caregivers, and the administrator
panel's high utility rating for this cluster indicates that practitioners recognize the strategic value

of distributing relational labor across the household.
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4. Implementation Sequence and the Silver Economy Context

The feasibility-utility profile suggests a three-stage implementation pathway. Stage 1
implements the institutional guidelines, which lie within direct managerial control and require
modest capital expenditure. Stage 2 activates the family guidelines through low-cost digital
channels and intergenerational programming. Stage 3 develops the learner guidelines,
including the Silver Credit system, in concert with provincial education bureaus and social
welfare departments. This sequencing is consistent with the architecture of the State Council's
Silver Economy guidance (UNDP China, 2024), which envisions a layered ecosystem of
institutional services, family engagement, and individual benefits, and it offers community elder

learning centers a tractable migration path from the present to the policy horizon.

Conclusion and Recommendations

1. Conclusion

This study addressed the translation gap between determinant identification and
practitioner guidance for lifelong learning among retirees in Guangdong Province. The
institutional, family, and learner domains jointly explained 68.0% of the variance in lifelong
learning, with the learner domain emerging as the strongest predictor. Expert interviews
translated this evidence into 24 development guidelines whose underlying logic was organized
around three propositions: the elder learning center is a relational space rather than a
transmission classroom; the 4-2-1 household is an active learning partner rather than a passive
support; and the retiree is a carrier of intellectual capital rather than a remedial learner.
Administrators appraised the institutional and family guidance as having the highest utility and
rated the learner guidance highly but with sequencing caveats tied to the cross-sectoral

architecture of the Silver Credit system.

2. Recommendations for Policy and Practice

Three recommendations follow directly from the findings. First, provincial and
municipal authorities should adopt the development guidelines as a reference standard for
the accreditation and evaluation of community elder learning centers in Guangdong, with
dedicated funding for Stage 1 modifications—seating reconfiguration, communal areas,
accessibility upgrades, and recognition ceremonies—treated as a minimum quality threshold.
Second, accreditation criteria should require a structured family engagement component,
including a WeChat-based notification channel and at least one intergenerational learning

event per academic year. Third, the Silver Credit accumulation system should be piloted within
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selected centers in collaboration with education bureaus and social welfare departments, with
redemption mechanisms designed to connect sustained learning to locally meaningful

benefits.

3. Recommendations for Future Research

Four research directions merit attention. Comparative work between urban and rural
learning centers within Guangdong would identify necessary adaptations to the guidelines for
less digitally saturated environments. Longitudinal designs are needed to assess whether the
guidelines, once adopted, produce sustained changes in attendance, motivation, and well-
being over a three-year horizon. The Silver Credit system itself should be evaluated through
quasi-experimental designs that estimate its causal effects on the attitude—communication
asymmetry observed in this study. Finally, cross-context studies in other Confucian-heritage
societies, including South Korea, Vietnam, and Singapore, would clarify which components of

the guidance travel and which require local adaptation.
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Appendix

Appendix Table: The 24 Development Guidelines for Lifelong Learning Among Retirees in

Guangdong

Cluster No. Development Guideline

Institutional 11 Reconfigure classroom seating into circular or U-shaped arrangements to flatten

the symbolic hierarchy between instructor and learner.

Institutional 12 Designate communal pre-class areas where retirees can socialize informally

before and after sessions.

Institutional 13 Replace terminal examinations with public recognition ceremonies that honor

sustained participation.

Institutional 14 Train instructors in facilitative, dialogue-based pedagogy in place of lecture-

format transmission.

Institutional 15 Schedule regular small-group and peer-learning activities to strengthen learner-

peer relationships.

Institutional 16 Improve the physical accessibility of learning spaces (lighting, seating, signage,

step-free access) for older leamners.

Institutional 17 Operate the learning center as a “third place” open beyond class hours for

informal social and cultural activity.

Family F1  Establish an intergenerational classroom in which grandchildren tutor
grandparents in digital tasks while grandparents transmit local cultural practices

in return.

Family F2  Create a WeChat-based progress-notification channel that shares learners'

photos and achievements with family group chats.

Family F3  Provide a structured family advisory service that helps households articulate

supportive expectations for late-life learning.

Family F4  Offer family orientation sessions explaining the goals and benefits of the elder

learning center.

Family F5  Invite family members to periodic open days and learner showcase events.

Family F6  Develop simple guidance materials that help adult children encourage and

sustain their parents' participation.
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Appendix Table (Continued)

Cluster No. Development Guideline

Family F7  Recognize and celebrate family involvement to reinforce the household as a
learning partner.

Learner L1  Administer a Wisdom Inventory at course entry to surface each learner's prior
expertise.

Learner L2  Document each learner's expertise and achievements in an Honour Portfolio.

Learner L3  Introduce a Silver Credit accumulation system that rewards sustained
participation with locally redeemable benefits.

Learner L4  Implement reverse-mentoring in which younger volunteers coach retirees on
digital tasks while learning cultural or vocational skills in return.

Learner L5  Use storytelling-based pedagogy that draws on learners' accumulated life
experience.

Learner L6  Support learners in setting personal learning goals to strengthen future
orientation and self-direction.

Learner L7  Provide structured opportunities for self-directed knowledge-seeking and project
work.

Learner L8  Embed authentic communicative roles (presenting, peer-teaching) to address the
attitude—communication gap.

Learner L9  Offer guided digital-commmunication practice anchored in everyday WeChat use.

Learner L10  Provide affirmation and progress feedback that reinforce self-esteem and a

growth mindset.
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Abstract

This study employed a survey research design utilizing data from the Programme for
International Student Assessment (PISA). The purposes of this study were: 1) to validate the
proposed structural equation model of teachers’ job and teaching satisfaction 2) to analyze
the direct and indirect effects of principal leadership on teachers’ job and teaching satisfaction,
and 3) to investigate the mediating role of teachers’ trust in the relationship between principal
leadership and teacher satisfaction. The sample consisted of 2,335 teachers from 155 schools,
derived from the two-stage sampling design employed in the PISA framework. The instrument
used was a 19-item Likert-scale questionnaire, with an overall reliability coefficient of 0.885.
Data were analyzed using structural equation modeling (SEM) and bootstrapping techniques
to test the significance of mediation effects. The results revealed that the proposed model
demonstrated a good fit with the empirical data. Principal leadership had a significant direct
effect on teachers’ trust (B = 0.50). Teachers’ trust exerted significant positive effects on job
satisfaction (B = 0.76) and teaching satisfaction (§ = 0.43). However, principal leadership had
no significant direct effects on either dimension of satisfaction. Instead, it exerted indirect
effects through trust on job satisfaction (B = 0.38) and teaching satisfaction (B = 0.21), both of
which were statistically significant at the 0.05 level.

In conclusion, teachers’ trust served as a full mediator in the relationship between
principal leadership and teachers’ satisfaction. The findings highlight the pivotal role of trust
in educational organizations, particularly in Hong Kong’ s highly competitive and hierarchically

structured school system.

Keywords: trust, principal leadership, job satisfaction, teaching satisfaction
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2. \avasdiafildlunside

faudsneldnsouuuiAnnisidets 4 duds Wud anediwesduins (Principal
Leadership) A11ul39741a (Trust) anuiisnalalunisvi191u Job Satisfaction) wazainuisnalaly
n1saeu (Teaching Satisfaction) s3usidaIntarmnluwuvasuaudmiuag $1auTiovae 19 e
W ulag OECD drunmsiadouaIuiiss (reliability) faof1duUssdns woarvesaseuun
(Cronbach's alpha coefficient) LagmT1989UAIUATILTILATIATS (construct validity) A28n113

Ainszafearusznouidadudu (confirmatory factor analysis) nan1smsaaaeu i
2.1 wuuian1ie el Usn1s (Principal Leadership: PL) Usznaunlgdadiniy
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'
1 )

H
HAAMUNBRYINAU 0.90 Smuesadalassadeiarsanlaain X2 (10, N = 2,335) = 16.42, p > .05,
CFl = 1.00, TLI = 1.00, RMSEA = 0.00, SRMR = 0.01

2.2 wuuinaauliangla (Trust: TR) Usznouaasdaainiudiulau 5 99 (TC241Q1 -
TC24105) fidnwnzilusnsuszanaai 4 sedu (lidiudeegned - Wiudieednede) feegnede
Ao Ifun agaiuisad snndrsuinisveslsasevulunisatvayunisivnndwld (TC241Q1)
Frsmstienuiilslumnudsmaesns (TC241Q2) wiluanumsaifiendiun deusimay
yosduAFimnamnsalinsdaduls (1€241Q3) fmmnuifisariiiy 0.81 fmuasaddassaing
fisanléann X2 (3, N = 2,335) = 7.31, p > .05, CFl = 1.00, TLI = 0.99, RMSEA = 0.03, SRMR = 0.01

2.3 wuudaaruianelalunisvineiu (Job Satisfaction: JS) Usznausigtoaniu
Fruu 4 9o fdnwasfuinasyszanae 6 s (adifudieegneds - Wiudieegneda) fegna
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f9rseuldann X2 (1, N = 2,335) = 1.49, p > .05, CFl = 1.00, TLI = 1.00, RMSEA = 0.02, SRMR = 0.00

2.4 wuvinanuieanelalunisaeau (Teaching Satisfaction: TS) UsgnaumietaAiniy
Fruau 3 do Fdnwaluniasuszanmen 4 sedv (Lidiudieegneds - Wiudieegede) fegas
Fofou Iiun dofvesnadunginnnnirdodeediediniay (TC198Q1) winduannsadnduladnady
Fuitsnadonitozfuag (TC198Q2) SudnirorInasinuailudsny (TC198Q8) dmanuiisaviiiy
0.68 fimunsudalassadisiarsanlaan X2 (1, N = 2,335) = 0.00, p > .05, CFl = 1.00, TLI = 1.00,
RMSEA = 0.00, SRMR = 0.00
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lulasanisuseiluaussoustniSouninggiuaina PISA 2022 fiauiiunisiag OECD Tdayavnna
Areg19alulseinagons Fadudiuniaweanisd1sia PISA 2022 Tudruveswuudeuniung

(teacher questionnaire data file)

4. nM3ATIzVdeya

a v [y

YAToLaveIUsEImMATaININg Nlayat Y nuIiiiiegidenddeyaluiiulsvdan

Y

ASUAIUTIUIU 2,335 AU TLATIERURYATUFIUURIAIDE19N15378 (sample) AATALTINT TN

Y

leiun Anade (Mean) duidgauuiinggiu (SD) wagAIN1INIEAEdUImNG (%CV) NM1TILATIELINE

nauingUsrasdvainiside lomsdeseiluinaaunisiaseasng (SEM) wasnaaaudnsnani s

Me35 Bootstrap 5,000 58U Mglusunsd Mplus Version 7.3 (Muthén & Muthen, 2012) il {37

Day

denldinaiia Bootstrap lunsmageudninanisden 1flesainnisuaniasvesnanudulszans
(product of coefficients) fnfidnvazifuazliiduund Ingldnisussuneigisanud efuuuy
Ufuu v¥e Bias-corrected Bootstrap fifiuusiuguaztindefioginit mavadouuusAuags
ANINAEBU Sobel (MacKinnon et al., 2004; Preacher & Hayes, 2008)

dmsumsiteadald [inusinsssidununssdmiungusognsuunelng Hair et al
(2010) t@ue11 AsdilunaITeUTENaUAIY AILUTALNALATENING 12 9 20 /2 BUIRAI9E19NINNT
200 Au NMsMadeuieadflaaua iU fasaunfgiundn (o < .05) TiRasanfslin
AUADAAG 09D U 5 32u628 taun CFl uag TLI fAdaus 0.92, SRMR ©fa8n1 0.08 wag RMSEA

$Jp8N31 0.07

NAN15798

Hoyavialuvasiating

A19819A3Y1I889N99INFIUTOYA PISA 2022 71U 2,335 AU UTENBUAEATLNANGY
1,169 A (Segay 50.07) AjineAvIy 1,137 Au (Fouay 48.69) wavlisey 29 au (Sesay 1.24)
drulngiiszauns@nuusgeln visiieuwin 1,221 au (§esay 52.30) 1098981 Av USaes #ao
Wieuwin 872 au (Seuag 37.34) uaglisyy 212 au (Segar 9.08) liiiesdutpsauseauuagien

VIaWeUW 30 AU (5p8ay 1.28) S18aZLDYRAINNT1Y 1
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M1319 1 Yoyaiiugiumed19idy

LA ﬂ"ﬂll?l. %’E]EJE!S i%ﬁUﬂﬁiﬁﬂ‘lﬂ’] ﬂ’J']ﬁJ?]I RGH
ety 1,137 48.69 S I93 YEoLIgULYn 872 37.34
MY 1,169 50.07 USgyayln viseLiguyin 1,221 52.30
lalszy 29 1.24 USeyen wiseLieuii 30 1.28
594 2,335 100.00 lalszy 212 9.08
IOty 2,335 100.00

¥

A a | aad o Ay U o [ ) a
Lll'E]W"ﬂ'ﬁm']ﬂ']aﬂﬁWUﬁWU%@QW?LLUil‘Uﬂ'ﬁ?QEJVN 4 auus VL@LLﬂ ﬂ'TJSNU']GU@\TQUTW'ﬁ (PL)

| =

Autingla (TR) anuitenalalunsvitey US) wag anuiewalalunisasuy (TS) wudi In19nseany
AnduSeray 28.37 - 15.57 lnenmziiveajusmsiimsnszaiegedn (Sosas 28.37) 5998311 Ao A

wawalalunisnisaeu Gawvay 17.39) Aunawelalunsyinau Gevay 16.44) waranulinngdaiinig

[
¥ = A

nszR1eenan (Sewaz 15.57) uendnil WelieszviAavduiusangluvesiuusnudniudsnnaauwlsd

'
aaa

AduTus iueg wilieddgmeaian .05 daegsening .15 - 54 ganuduiusunnign Ae A
dlatuanudianalalunisyinau wag anudianalalunisyiautuanunsnelalunsaau (r=.54)

duaruduiusiveenan fie nigiewusmsivemuiianelalunmsaeu s1eazdefmisg 2

[

M99 2 Anadianugy warAanduiusaeluvesduysilelunside

fmUs | Mean  SD %CV | PL TR Js TS
PL 2.15 0.61 28.37 |-

TR 2.89 0.45 1557 | .37* -

Js 2.98 0.49 16.44 | 31* 54* -

TS 2.99 0.52 17.39 | .15% 32% 54% -
Note: * p < .05

nMsAaseiitanauingUszasdn1side
nsneuinguszasdnisadeded 1

HAN1TILATIERLLAaENNTTIATIATS Wuan TeaAuienelalunisyineulagnisaou
fimnuaenndeiuloyaielsedng fasanlaain X2 (143, N = 2,335) = 1471.98, p <.001, CFl =
0.94, TLI = 0.93, RMSEA = 0.07 ua¥ SRMR = 0.05 Asaiitnanuaenndofilmduluniunasives

Hair et al. (2010) nsfidaeg13deivunlng (nw 2)
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N13naUIngUIzaIRn1sITedan 2
a3 IUINBNTNATIM (total effect) vassuwusneglulunaide wuin aizguives

¥

HUIMNS (PL) darasiamnuiianalalunisvinenu US) smevuindnsnasiuindu 35 egreiidud Ay

aaa

N19@DR7 .05 1udnSWan1a9eu .38 wastludnsSnani1anss -.03 wag ANILEUNUREUSINS (PL) dina

Y Y
aa

soauNanelalunisaeu (TS) A8AUINBNTNATINNIAY .17 pg el ded1Ayn1vaiavn .05
Judninanisden .21 wazidudninanims -.04 dwsudnsnanams (direct effect) n1eiiiives
Q’U%Wﬁﬁ'awaeiammﬁfmﬂﬁ]mﬂﬁqm (B = .50) sosa0nde Audianelalunisvieu (B = -.03) uay
Aanufswelalunisasu (B = -.04) Mudslulumasiudueduiganunlsusiuvesnauianela

Tun1svinau US) Sesaz 56 wazANuRanalalunsaau (TS) Saway 17 (11519 3)

M99 3 DVITNANHTI DNTNANIDDY WALDNTNATIU

W TR JS TS
b1A6) DE IE TE DE IE TE DE IE TE
PL .50% - .50% -.03 .38* .35% -.04 21% A7
(0.04) (0.04) (0.03) (0.02) (0.02) (0.03) (0.02) (0.03)
TR 76% 76% .43* .43*
0.08) ' 008) | (0.09) ' 0.08)
R? T198Q1 | T198Q2 | T198Q5 | T198Q7 | T198Q8 | T198Q9 | T198Q1 | T2410Q1 T241Q2
.55 .58 71 .63 .24 22 0.38 .61 .54
T241Q3 | T241Q4 | T241Q5 | T253Q1 | T253Q2 253Q3 | T253Q4 | T253Q5 T25306
.26 .35 .34 .35 .28 .46 .69 .84 76
T253Q7
.60
aunslATIEs TR JS TS
RZ
25 56 17

Note: fiatavluaeiau fe AAuAaIAAABUNINTEIY (standard error); DE =BvIEWan9mss,

IE = BySwan19eey, TE= BySwas, * p< .05
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T253Q1

T253Q2

T253Q3

T253Q4

T253Q5

T253Q6

T253Q7

2

.59%

537

.68%

.83%
.92%
.87%

75

R? = 56%
-04 k
7
\ .43%
R?=17%
.78% 74* 51% .59% .59%
A
T241Q1 T241Q2 T241Q3 T241Q4 T241Q5

.84%

79%

A47*

62%

74%

76*

.49%

T198Q5

T198Q7

T198Q9

T198Q10

T198Q1

T198Q2

T198Q8

A (143, N =2,335) = 1471.98, P < .05, CFl = 0.94, TLI = 0.93, RMSEA = 0.07, SRMR = 0.05

AW 2 namTiessilimaaunislasassenuisnelalunsinukasnsaeuveIng

(ULauamuAININTgIY)

n13naudngUuszasAnsIdY

v

]
=

Uan 3

AINNISNAFIUBNTNaNI5a 1 uveIA1UulI19Ta (TR) TeevinnisiuSeuisu 2 t@unng

AUUAFIU MI875015 Bootstrap 5000 50U WaN1sNA@BU WU A1elAYIIAIULT 8Ll U 95%

i1 2 W@ unanisd sl unuanuA grunudediAynisadd de PLDTRJS (B = 0.38) uay

PL=>TR=2TS (B = 0.21) (M54 4)

A1919 4 MInadaudsnadii1ululinalde 875 Bootstrap 5000 50U

LEUNY 95% Cl
ININANID DY Lower Upper
PL>TR=JS 0.47 (.38) 0.02 0.34 0.42
PL>TR=2TS 0.21 (.21) 0.02 0.17 0.26
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NANIVAHBUENNAFIUYDINTIAY

v o

H1 a13gdivessuivng (PL) d8vSwavnenssludsuanseniulinngda (TR) sgraideddny

s
a 1

9@ (p < 0.05) lnelimduuszansuiniu 0.50

a

H2 Aul3719la (TR) T8nSwantansslunsuinaomnunanelalunisyinau (JS) agad

v o

HedAyM1eada (p < 0.05) InedaArduUsednsindu 0.76

H3 A1ul3719la (TR) d8nSwantensaludeulinmaninuiswalalunisaau (TS) ag19dl

I3
a a

v AYn19ada (p < 0.05) lneiliaduusednsiviniu 0.43

3

2 o

Ha agzEdveesusms (PL) 18vSnantanseaauianalalunisvineu (S) agrelid

o

TodAgn1eads lnedimduuszansingu - 0.03

o %

H5 aaed1veeusnis (PL) I8nswantanseienuienelalunisasu (TS) agslid

bedanEda tnedadulszavwiiu - 0.04
H6 A3l (TR) vinmehildudaudsdssing (Mediator) Anudnsiugseninsnnizgih
voaffuivs (PL) funufiewelavisaesdidlunsvhany (S) waznisaou (TS) saufuduaisnels
lumsvihauvesas (Teacher Satisfaction)

1. alindla (TR) viwhildusuusdssing (Mediator) anudaiusseninannigin
Yo UIMT (PL) AuAnuiianelalunisvinau US) (wansenunedey = .38, p < .05)

2. avwilindla (TR) viwhiidusnuusdesinu (Mediator) Arwdstusseninsnnizgih
YDIHUIMNT (PL) Aumufienalalunisasu (TS) (Wansgnuniedey = 21, p < .05)

Usys (PL) Tudsmnudianalalunisvineu (S)

e

31NNTNBNTNANNTIRINANLH U4

waganuisnelalunisaeu (TS) WiddedAny undndnaniseuniuauliiigda (TR) ludipinu

@)

Aanelalun1svineu (S) wazanuiswelalunisasu (TS) ddpdAry wansinnuliislavesagse

Y

UIMns (TR) i dusuusdsiuwuuanysal (Full Mediation) Tuauduiusseninan1izgii

Y

e

¥ F2

Y0 UTM3 (PL) Auadtuiianelalunisvingu US) wazanuienelalunisaeu (TS) agulead

Agives uImsdanasiaauianelalunisviaukazanuianelalunisasurtuniainy

Tindlasiaguinnswintu

anUsuna

MIIATEAlUNaELNTTATIE9 (SEM) azvisunalnanuduius sz edaudsuaniuui un
YosEUUMIANWTTNAs ez i A dndududugesns

auufgu H lasunsaduayu lnenams3Idenudn A uives usmslsaseulidnina
mwssudsnnegsdivedfgsernulingda (B = 0.50, p < .05) Tsaonadasiumnaniiin wginssy

ol unumddglunisneguuazsisernulingdaluesdns (Balan & Jamaluddin, 2024; Baptiste,

2019) Tuu3 UNY8IF 84N T 4ANTUNTITTANITANBINILLUINIG School-Based Management (SBM)
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(Education Commission, 2019) msilufinidvsednsnaliladiinegiiiesinisuimsdnmadedaswesng

[ a

widsiesuansunumiBsduiusilusda fenwiuiaveu werdaadurnuduiioodnuesng mudesiu
TudniiuazdnenmvesiuimsiadutaduddiineliiAnmslinda uenadoatuunumdnves
yguinunsdenn (social capital theory) Asosinenslindadunumsdsnuddnlumsiaunlsadoy
883898 Bryk & Schneider, 2002)

auuRAgIu H2 uaz H3 lesunmsadvayu mansiveuandliiiuil avulindaidvdnanmss

Tudauindersenuiianelalunisvhau (B = 0.76) wazanuiianelalunsaeu (B = 043) Anuduiug
[ 1 4 Y @ 1 v ! Y a o v A & LY a
Aanamagvouliindt anulindaseninseguas usmsvimiidunalndesiudsuan (ouffer
mechanism) AiaksNARUAIINA1TEULazAEAAvTWadlusyuunmsfine (LegCo, 2007) Anulinngla
JudFpuaiiouagmnulonnANNAues e lud amnuidnUasnd el ninen (psychological safety)
wavAuduBasemvi@nuesag (Tschannen-Moran, 2014) el unugIudAyveanumniy uay
Anuanelalivdn (Tobias, 2017)

a

Tumanauiu auudigiu HA wae H5 lilasunmsadvayy nansimseinudn nieguives

<9

33 Lifinalaenssegedidsdiagsenisanuienelalunmsinunasanuiswelalunisaou lnge

Xy

[ a I3

Fuuszandiifenauiantes (B = -0.03 uag -0.04 MUAIRU) TIUANANIINNUITBABURTNTANY

PNUFLTUSITIUIN eI M iuAuianelavesng (Baptiste, 2019; Tobias, 2017) AMALANAS

pad)}

anvazyioum U udeuvasTEUUNIUSMSNIANAAvIage WiluuTunues SBM wesdasns NguIms

=

unumlssniunstuedeuulevislasiannlasimsen q geenaiuusinaiunidedlvagianinnge

€

iy newmzdenineinsidia (LesCo, 2007) Ay maansillimsgniinuindunmediinds
au wirmswesindu “anuliauadanims” seinalminevesesrnsiuladiinveminensunains

aunRgu He lasumsanivayuludnuarves msdesinuuuauysal (Full Mediation) na1ife

Az UIIIdmammswenuianelveg vhifitudAgneada Os: B = -0.03; TS: B = -0.04)

o

o

agalsfiny wud amzithvesusnstdvEnavedeunueulindaededidedfameeda (s B =

0.38; TS: B = 0.21) massnamagvioudn “eulingda” s idunalnddylunmsanenendvisnaves
amziihllganuitanelavesny JsdenadesiuwnAnsunsinssdvsnad wungiiiiuunumues
AunUsdsinilunseluiganuduiusdsamnnisdeu (Hayes, 2009) namAe nadndemils nmwsi
= o w A b4 = [ Y a v LY
Wesdiionaliiiemelunisainanuiisnela nlineliAnenulindalussduyaas

[ [

Tudaleuie nsaseaulinnedaluesdnsnisfinwdsasgnidndid udud muneids
gmsmansvesmsiannlsasou nnedthiifvssavsnmiesendenisieansuuuidame nseeusun
Anuiu wasnsnszesueselid s e ua mumedseilussiilsadou dedemsdaaiun
saflesemnaguims a3 uazysmuludnuazszuudnanansiing eiadumdsdatulaziuluifves

Anulindla
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YDLAUDLUL

1. Yavauanuzlunisiinalaeluly

HaN153TeLTaUsEInYaIndeya PISA 2022 vesgeanddaneliiiudeasud1Anyin

o

AulIgla (TR) ldweaudilududsiiddny uddwiminmdu dudsdauuuuauysal (full

¥

mediator) TuANudURussEnIng AedivesuIms (PL) Auauianelalunisviieu US) wag

Y
1 o

Anuiesnelalunisasuy (TS) derunuildliiuin msasuassanulindanelulsaSeuiinaudAny

1%
&

UINAuAud ey 1931 T NUeIATRE 19411939 A9

D

Aan1sTuLAf oung i luguadnsy

[

YDLAUDLULLTIUL I UNE AL NI TWAILN TR

=2

sEAUUSEINA

v
a v A

nanFITeT AL “anulinede” Wunalnddyiidoulosnnedihvesduimsiv
arufianelavesng fatu nswamulsuisszduUssmansjuaiuaaausssuesdnsfiduasy
aruilindaluaniudnegraduszou Tavaduayulilsadouduiiuifidelondlifnnsdeas
agalUstla nsfdmsanlunmsdndula uazmaansnluenuduiesdnveng

LvwilsAe MIUsTY “nsaauarsiseinuimnailingde” ussdusznoudiAyues
nangasH w1 uImsaniufinyl lagliua1izg Urhuuddius iy (participatory/distributed
leadership) fdosaanusanil Armasiiaelunisdoars uazaudussaalunisumsdanis
JeastniatuaisusssmassAnsiiienasomsufifnuvesngesnadsdu

uenanil Masgenafinnsant “sriuanulindanmelulsadon” rduidindenmnin
UsgnaunmaUssidiudsednsnmnisuimsaniufine msfamudadiadananagtslimiasay
Aduguan1un1sAney (EDB) a1u150Useifiumuduud s imusssueIAng wagimuANInInIg
atfuayuiidonadosiuiiunesusiaglsafeulfogamnzan

Tuddlassadunaie uwinuidsiddlddnunssauresaslnenss uinanisiiases
flaztouunumddguesaulinga Fliduiinisdaanmuindeunisiauiidordensufoa
miiindnuesns eraifutladvatuayunisdonsenisiaiuainenulinedaszninagtuduing
og1slsfnu YsuusananaslafunsinviiiudilusuanfiofusunalniBsussdne

TTAUFNTUANE

HAN1TITeaiauad19dnanIN ANghuvesusmsdmananuiisnealavesagiunaln

v

“aulindle” Wity Asdu nMsiaunsEAvanuAnwasyaasuasaaulinddalugiusunig

(%
[ [y v

depuveeeAng nglianudiAyiuisunuinvesuimswazaslugiuediidiusiulunssuiunis

Wy
lugauvaefuFnas 15u58unIsUsuULLINIINITUTNITIINNITF 9158 edR Ut ulug

mMsusmswuuiiduundalemaliagdiunivnumlunisdedulasgruiads Tnaangludseiiu
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fRsateaiuindnuaznsinasmsnens amnalussla mnuasiaue wazaudusssulunis
vimsdnnnfuesdusznoudidyresnisadienalineds venand msatuayudasemeiain
wagmavivthildu “gdatuayunadnns” manigaiugy sxeiasuaienlingdalusedy
yAna (interpersonal trust) Sadunalnddgyideslesiugarumeelalumsvhnuuazmsaouvesas
Tudauvasny Tugiugd Tuiad sunmamn1sAne msiunuimdagnlunisswaing
Sausssueulinngda dumsiidusiueseaineassd msuaniasuBsuineindn (Professional
Learning Community: PLC) waznsdeansegnsslunsan anubindadadleifemadnsainnis
Uisvestuims wiidunszuiunsiiinainnisneuiuuaznsidusiuvesageeiduiu nsuang
anufuiiaveuTfulazmsauayuusssnmadainneluesdng axagliannalindavimig
Dunalnigduairsauiiemelanazaudsduvedlsafeuluszozen
2. farauauuzlunsiseafedaly
wanAdeildtusuumumuesnulinga (rust lugiusduusdenuserinaniizdin
vosumIuaranufienslavesns dedaiduiiugiuddglunsiendilanalaluszduyana

aelussdnsnisfne egrdlsfiniu weilunisenseavesdmius iinseuaqui Adius unuas

' '
o a VA o [

lassasendudeutay fiTeddiverauswuzdmiumsidensialy Al

a € a = ¥

U38N15UsN Aegengn1sIAsIEMidedannle sULUY Multi-Level Structural Equation

Y

[ Y 7]
v

Modeling (ML-SEM) wii1n153deasadaglinaasuidanuneidunalnnadninewasyjduius
senineyana aduialaddguesauduiusseninaduimsiuag uwaiesaindeya PISA
= 14 o w :j ! 1 a (% !
assaindwutu Wneaggnriunguegnielulsasou msldlunavaneseiuazdisnenananlsusiu
vaenulielalusgavyanasenainanulindasiuvedsaiou Feazilugnisvianudila
Adaaududn anulinsdanisldsunsdaasuriuninsnisseyana vSeRIuNSIMUIUTIENNTA
voslsasgulun ey

Usen1sfiass A1sidn1sdnwiainuaudunsitvesnalnnisdesunuuanysal (full

mediation) Tuﬂfjmﬂ'ﬁzﬁmﬂi&iaaﬁl,mmshﬁu lngldnagnsnguny (multiple group strategy) 49w 113
Wisuifleungauuszaunsaiaou iemussdutuiisuiinvou melieseidindnagtaeliiuims
\ilaiagusiaznguenafiosnssuuuumsasmnulinsaiiunndaiu shiasnsaesnuuunagns
msuimsfinevaussienuiesnsvesasldesnamnyanitu

Usznsgaving anadeuriiudniudoyaainussmavdslnunasesfiilassainessuy
msAnulndidsedu 1wy dealusvieldniu enatheiunnudilafsrduauamuredlunaly
vunivainuats Msesgiidauisuisuulilddmnedeasunaludeaina mnusiie
7191504131 unumvesaulitnelalugiuenalnseninenniediwazanuianelavesay 1u

Y
Usingmisalianizusunveddens nieusnglussuunisfinunianwueadiendsiume daasyie

atvayuaudlanunalni@amgullvianuseuiiunnniu



Uit 32 aduil 1: unsAw - fquisu 2569
Vol. 32 No. 1: January - June 2026 117

References

Balan, A., & Jamaluddin, R. (2024). Leadership practices and teacher satisfaction: The critical
role of trust and professional development in mid-career stages. International Journal
of Academic Research in Business and Social Sciences, 14(9), 488-503.
https://doi.org/10.6007/1JARBSS/v14-i9/22635

Balyer, A. (2017). Trust in school principals: Teachers’ opinions. Journal of Education and
Learning, 6(2), 317-325. https://doi.org/10.5539/jel.v6n2p317

Baptiste, M. (2019). No teacher left behind: The impact of principal leadership styles on
teacher job satisfaction and student success. Journal of International Education and
Leadership, 9(1). 1-11.

Bass, B. M., & Riggio, R. E. (2006). Transformational leadership. Psychology Press.

Bryk, A. S., & Schneider, B. (2002). Trust in schools: A core resource for improvement. Russell
Sage Foundation.

Committee on Teachers’ Work. (2007). The Committee on Teachers’ Work final report.
Legislative Council of the Hong Kong Special Administrative Region.
https://www.legco.gov.hk/yr06-07/english/panels/ed/papers/ed0212cb2-1041-6-e.pdf

Education Commission. (2019). Review report of the Task Force on School-based
Management Policy. https://www.e-c.edu.hk/wp-
content/uploads/2019/07/Report SBM 2019.pdf

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate data analysis (7th
ed.). Pearson.

Hallinger, P., & Walker, A. (2017). Leading learning in Asia—Emerging empirical insights from
five societies. Journal of Educational Administration, 55(2), 130-146.
https://doi.org/10.1108/JEA-02-2017-0015

Harris, A. (2014). Distributed leadership matters: Perspectives, practicalities, and potential.
Corwin Press.

Hayes, A. F. (2009). Beyond Baron and Kenny: Statistical mediation analysis in the new
millennium. Communication Monographs, 76(4), 408-420.
https://doi.org/10.1080/03637750903310360

MacKinnon, D. P., Lockwood, C. M., & Williams, J. (2004). Confidence limits for the indirect
effect: Distribution of the product and resampling methods. Multivariate Behavioral
Research, 39(1), 99-128. https://doi.org/10.1207/515327906mbr3901 4

Muthén, L. K., & Muthén, B. O. (2012). Mplus user’s guide (7th ed.). Muthén & Muthén.


https://www.legco.gov.hk/yr06-07/english/panels/ed/papers/ed0212cb2-1041-6-e.pdf
https://www.e-c.edu.hk/wp-content/uploads/2019/07/Report_SBM_2019.pdf
https://www.e-c.edu.hk/wp-content/uploads/2019/07/Report_SBM_2019.pdf
https://doi.org/10.1207/s15327906mbr3901_4

FENTNTIANANITANY UUTINYIRBUIIEITAM

118 Journal of Educational Measurement, Mahasarakham University

OECD. (2023a). PISA 2022 results (Volume 1): The state of learning and equity in education.
OECD Publishing. https://doi.org/10.1787/53f23881-en

OECD. (2023b). PISA 2022 results (Volume 1l): Learning during and after the COVID-19
pandemic. OECD Publishing. https://doi.org/10.1787/a77a4129-en

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behavior Research Methods,
40(3), 879-891. https://doi.org/10.3758/BRM.40.3.879

Spillane, J. P. (2006). Distributed leadership. Jossey-Bass.

Tobias, L. J. (2017). A study of teacher job satisfaction, teacher preferred leadership
behaviors, and the impact of the leadership behaviors on teacher job satisfaction
[Doctoral dissertation]. Gardner-Webb University. https://digitalcommons.gardner-
webb.edu/education_etd/263/

Tschannen-Moran, M. (2014). Trust matters: Leadership for successful schools (2nd ed.).
Jossey-Bass.

Wong, T. Y., & Liu, P. (2018). Hong Kong principal professional development: Context,
challenges, and opportunities. Chinese Education & Society, 51(5), 359-371.
https://doi.org/10.1080/10611932.2018.1510689

Xu, F., & Shen, J. (2007). Research on job satisfaction of elementary and high school teachers
and strategies to increase job satisfaction. Chinese Education and Society, 40(5), 86-96.

https://doi.org/10.2753/CED1061-1932400509


https://doi.org/10.1787/53f23881-en
https://doi.org/10.1787/a77a4129-en
https://doi.org/10.3758/BRM.40.3.879
https://www.google.com/search?q=https%3A%2F%2Fdigitalcommons.gardner-webb.edu%2Feducation_etd%2F263%2F
https://www.google.com/search?q=https%3A%2F%2Fdigitalcommons.gardner-webb.edu%2Feducation_etd%2F263%2F

Uit 32 aduil 1: ungAw - fguisu 2569 ‘
Vol. 32 No. 1: January - June 2026 119

nsWRAvaEsmensinuwenlesiuanmgiienniavasuszmelng

Development of a Climate-Mapped Educational Risk Index for Thailand

Frwlud AianSenns! nllug eSimdeu’” UsennAs Sywusenmanal uag 1l auslwenaldet
Siwachoat Srisuttiyarkorn® Kanit Sriklaub®” Prapasiri Ratchaprapapornkul!
and Watinee Amornpaisarnler!

(Received: December 26, 2025; Revised: February 26, 2026; Accepted: March 2, 2026)

UNANED

5EUUNSANYVBdlanwazUsenAlne A BT A UANIUSIZUNNNNA BRUR LA U097 UNS
1

<

P2

winnseuulyuy

Y o w a o

= a L A L dda
L‘UaEJ‘LJLLUaQQNB’]ﬂ'm I@EJLQ‘W’]%I‘H‘WUV]‘U‘HUV]LLﬁ%W‘LWWIlI‘U@‘U']ﬂﬂ%?ﬂLﬂiHﬁﬂ‘ﬂLLﬁ%ﬁﬂﬂ

seaulanaglimnudrdiunisunteafnainanuidswmnedwind el uanvld Tandey

Y

' 9910AY

a o

azaadanun kazlulanulinnagns niansanw it lUlulaseas19lnense ulded

N v

nQUsTasdLile
(1) ﬁ@umﬁﬁnﬁL%a‘ﬁuﬁfumﬂ’nw,?immqmiﬁﬂmﬁL%amimﬁ’uamwgﬁ’mmﬂ (Climate-Mapped Educational
Risk Index: CMER) wae (2) Jinsngvinnuduius sevinwnviaananivldadeaugdmans Tsaseu uae
Unseu Mmydelideyanzuuy O-NET seaulsasewann 4 Melvvanvedlsasew 30,112 uidluge we.
2560-2564 iUty AniieNAAINaIBAgeaINLlATINTG SEACLID/CORDEX-SEA lngiUseuliiguiiu
SeBggIU A 2513-2550 dall CMER T udemsiingiesdusznoundnssminafauandeinie
aniafunadugyavanadou ussdnndulsedounuszduemmdssdasinast ROC st Tmsanaey
WUY Elastic Net Tins1zsieudanius ssvineen CMER Audadaidsassindiufinsfinu wazaiis
wyEndaandes-mnudity Risk-importance Matrix: RIM) titeatfuayunisindulaideuloue
nan9idenuTn sresawensngmMniluanget A duiRiFeiidanudmiudiddesadnaty
nadugvEInseuet wilfeddy InelseSevluiuiimeawmile nanzSusenidsanile mananuay
aeldfunlindesgs waznamsliaszsi RM wuindedememsdnuildmesnnaanuidssunnng
filluustarfind nssenuuuINAsMTisINzReusUVRsdmmuslu fE CMER uay RIM unseudieya
flanunsolfsryanudsuasdidinisdnasminenadioaieszuunsfneiiauemeuasBavg usle

d‘ a
naUagulasnioIne

A Msifsunlatanimgionia ANUERvNaNISANY

[

srllanudganensAnunedlesiuanmgiiennie wWnsndanudes-anudifsy

o

8NN NNSAN B LABLAYNSIIUTIN ANEATANENT JRIAINTANMINENSY

! Special and Inclusive Education Research Unit, Faculty of Education, Chulalongkorn University
mAfeildsumuaivayumiadoanesdnisliu (UNICEF) Ussinalne
This research was funded by UNICEF Thailand

* Corresponding Author E-mail: kanit.s@chula.ac.th



NTANTNTIANANITANY UNTINYIRBUIIEITA

120  Journal of Educational Measurement, Mahasarakham University

Abstract

Education systems worldwide, including Thailand's, face increasing vulnerability to
climate change-related disasters, particularly in rural and socioeconomically disadvantaged
areas. Although global policy frameworks emphasize protecting children from environmental
risks, existing indices lack spatial granularity and do not directly incorporate educational
outcomes into their structure. This study aims to (1) develop a spatial index of educational risk
linked to climate conditions—the Climate-Mapped Educational Risk Index (CMER)—and
(2) analyze the relationships between this index and geographic, school, and student factors.
The study integrated school-level O-NET scores from four core subjects across 30,112 schools
during 2017-2021 with high-resolution climate data from the SEACLID/CORDEX-SEA project
covering the same period relative to a baseline of 1970-2007. The CMER Index was developed
using Principal Component Analysis of extreme climate variables and student achievement, with
schools classified by risk levels using ROC-based criteria. Elastic Net regression was then applied
to analyze relationships between CMER scores and risk factors across educational service areas,
followed by the construction of a Risk-Importance Matrix (RIM) to support policy decision-making.

The results revealed that the duration of extreme precipitation events was the only
dimension showing a significant structural relationship with student achievement. Schools in the
Northern, Northeastern, Central, and Southern regions exhibited higher risk levels. RIM analysis
indicated that educational factors amplify risk to varying degrees across different areas,
underscoring the need for context-specific interventions. The CMER Index and RIM provide a
data-driven framework for identifying climate-linked educational risks and targeting resource

allocation to build a more equitable and climate-resilient education system.

Keywords: climate change, educational risk, Climate-Mapped Educational Risk Index,

Risk-Importance Matrix
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Gt (2) uae (3) agstouamuiimeluniafiuna ImaLawwu"gqLﬁmamwgﬁmmﬁqm%’a (4) NMIvIuAaY

=]

laseasneniugu (lack of infrastructure) Aud = 1 Welsaseuvialniln Uuser niedumesidndidl
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' v Y 9 o A . o A Ao o )
AuAMEEBY 1 A (5) Tegaztiniieusinaugs (poor family) siuil = 1 Weilldnlieuainaseunda
ganauiy 50% (danzlsaisulszandnwiiesnntedidnteya) (6) Anuduiniseueiyies
(younger student) fiuil = 1 WieniSeusgseRutu U.6

€ Ya v

Tunsiesedt §a9eldluman1siesiginisannaeuuy Elastic Net livodAmdonsauUsdase
Aelddeymanuduius fug ssendneiwdsviuneg (multicollinearity) lngvinnsusuwn alailes
a s ¥ a . . d' o % 5 o dy QAI = o
milinesvedunanigmaila 5-fold cross-validation 91vgn 3 ATeduuUNAAIAN U NSANBITIUIY
243 Wweiuf MnUUAREENFLUTINWENEAT Variable Importance > 10% lU3iAs1gvnisn1sanney

WJaduunf (OLS) dnasanils wWialinaudednsinisilasuwlasvaanat CMER ladmau tnona

s
a

AdUUTEANSIIN OLS Mnusiaziunituiinsfinulagnihuniesesiivelduseleyiseld
nsiienly Elastic Net dvsraanizaindnuaizdoyalunuided 1ndudsmanisdne

4 6 i1 Juwlduduiusidadunuunyiugalaglaseadne (multicollinearity) 11843105551U1A V84

'
a v A

TssSenlutsinalnefidaudnuasadefudnfunldui ezdanwdwiunuazg ind e ind Aoy
Fr8n15IATTRNIsaAn08LULEAT (ridge regression) a@1unsasansdamilafiniu L2 penalty
agnlsfin L2 penalty Ssnanalndasulsiilidifendesnen Sanmsinszinisannesuuuatals (lasso
regression) @unsauAluleNY L1 penalty Airaelilumansedunasianuladne egslsAnunsld

PUFUTUS I adukuuny nMsanneeluuaaleiivnliudeniiesdnusdeilungun duiusiuey
Amualisulsiivdeliaduussansuaud JeidenadomuingUsvasdvesideiliidenisseyin
Uadulatnsdundsumnudsduidasiun nsaadeiulsnidedAylalomdeunsenuneay

¢ a = avy a ¢ . =~ & o oA d' d'
AUy IIVDIATAUNA G T lAN15IWATIE N1sannesuuy Elastic Net Jadudideniiiunzauiian
Tuusunil e nNyugaRuLemisEedisidinleiu nanfesnwdwdslungunduiusiuliluluwa
Wouiuru L2 penalty vaugidananalnmsansiuusilisulueenves Lasso 1314

[

wadnéi ligninausluguiumindanud sanazanud A (Riskimportance Matrix: RIM)
Lﬁ@lﬁmmsaﬁwLLuﬂmmﬁuﬁmmz@fvmmL?isNLLazﬂ’nuﬁﬁigL%w%w wazUsziiuintadenienisdnen
Toths Aflemsdiniusifuseiumusuussiemmuidsmensinuiideslosiuanmgiionavesusiay
it nsthiaue RIM 5ﬂszqﬂﬁumﬁ®mﬂ Risk-Impact Matrix & Importance-Performance Matrix
(Landell, 2016; Rivadeneira Moreira, 2025) Usznaua 18 (1) A1UIuA 1 Relative Importance (RI)
NSn9dLvesAduysal Variable Importance (VIP) flarasas VIP iamasluitufl uazuaadudonas
uaz (2) Swunitufidhouunin RIM Taglde RI Wy X) wasendsegiuvesdail CMER (unu Y) Liledn
futoonidu 4 nau Tiun nautihvaneifenagns nduideiamn nquithsets uagnguanadeh

(1) nguitlwinedsnagns (strategic focus) Aenduuniiufimsfinuifidsegiu CMER > .60
way Rl > 40% 9308 Rl 1wl CMER #1011 .60 YBULYAYDING UTWMUNAIELHULA931N (RI=40%,
CMER=1.00) 4 (RI=100%, CMER=.50) LﬁamamquﬁuﬁﬁﬁmmLﬁaqﬁmﬁuéﬁuﬁaﬁ’aLﬁiua&JN%’ﬂLfﬂu

(2) g3 (development priority) Wunquaesaniufinis@nwfisdsegiu CMER s31in

=

20-.60 ua Rl > 20% lagldidunuesan (RI=0%, CMER=.60) f1 (RI=100%, CMER=.20) iilo3zyitu
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a o )~ Y] I oal Y] a Y] ' o . . =

Mdssunarsiasidadomuiunziunisunsnugadedosiy (3) nguiinseds (monitoring) Aa
& Ad I a v v o A W = = o ¢

waiunanagusaldlduniesuwididlaisegures CMER > .20 Usiindiaudgwinfsliunans

widslinuladeieiy uay (4) nguadnuisnn (low-risk) Aalnituinanagluusiuiuildidulaein

i% |
v o w o

(RI=0%, CMER=.20) &3 (RI=50%, CMER=0.00) Wansasiiuiiniivisnudssasainuddas

o

Educational Service Area (PESA & SESA)

Analytic model

School Characteristics
School Size (S, M, L, XL)

School Location & Accessibility
Distance from District Center (km)
Degree of Accessibility Difficulty (4 levels) _-\‘i.

CMER Index
School Infrastructure & Connectivity _,_/"

Infrastructure Readiness Score (0 to 1)

Student Profile
Percentage of Low-Income Students
Student Level (Grade 6, Grade 9, Grade 12)

AN 2 NFAUMFIATIERANUALNUSSEINaUd aeansaEnwnuad CMER

NAN1599Y
1. NANISNAILIAYY CMER

naanneel CMER ldmslnseesAuszneuman (PCA) Tuenidu 2 ¥ lown Usingnisalily

[
v v o

mﬂqm%y’aLLazqamqﬁqmmﬂumaamqm%‘mqmiﬁau TneAimsnzsiuenausesuty U.6 (Grade 6) 1.3 (Grade
9) WAz 116 (Grade 12) NaMTAATIANUI BeRUsENEUNENT! 1 (PCL) vosusazmsisiaunsaaiue
AUsUldsnTi gaUszIn 40% vaurdl PC2 uay PC3 e unglsUszanal 25% usavasdiszney
LaE PCA @nnsnes uneauuUsUsauldUssann 7-8% agndlsAnnalunisiinseid inasinisiden

9IAUTENOUNA NYIA WMBIAUTENBUNA N AU s T 01N IAd AU IkasNad U NS N1en15is eusiuamdn

o w =

2arUsENaUnd nlu Anen st e il dudfey Feazyiaunising auiuddlasasandanununedy

<

A B9man3A N eulesuanmg fenagata sl arud sedana mlnessueAidu
UsingmaaifiAad wansusiiufiuazunsuiun biliusngniseifiaseusquszuunsinuii s
APruLUsUTILT PC3 a3ugldiussinas 25% Feasvioutnnmsiinsauiuddasiadsesrnaniswdade
pliomanazmsdesnadugrivamadoudogadduszuumsfing uderaifntufissusdiunagniyany
aq‘iumaﬁuﬁummaﬁw %ﬂﬁ@ﬂﬂé’@ﬁﬁﬂﬁmz%@ﬂyL?iaaL%aﬁuﬁﬁmuiﬁaﬁzquaﬁu
wrudiuvialunn 3 wansAt T nesRUsEnay (component loadings) 99nn1334A5 14 PCA

Fuuneulssamiauls laua fgiaenudy Al wrsserianvedsingmalglennegadd Gluen
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wargaunil) uasnadugvannseu Taeunu X uansrnimvinlugae —1.00 89 1.00 Faaerauiiams

LAUUIATBIANUALNUS N UBIAUTENBUAN

Component Loading of Extreme Pracipitation and Student Achieverment

PC1 PC2 PC3 PC4
Precipilation Duration . g - t \ - b !
Precipitation Frequency = i i : ' - ! 5’
P itatidn i ' ! ' ' ' ] 2
recipitation Intensity . ; ! i H i : — S
Student Achievement ' ' _ ' ' " '
Precipitation Duration ! ! B . | ' 1
- ' i ' 0 i o
Precipitation Fi i i i I F
T — ) | j me g
Preciptaton intensiy , e N B
Student Achievement ] i [ el !
Precipitation Duration v it b '
| I 1 ‘ o
Precipitation Frequency | ' [ ! - A i
Precipitation Intensity ! : ' 3 ! - :
' | ] ~
Student Achievement ' ' - I
-08-06-0.3 00 03 06 09 -0.9-06-0.3 00 03 06 0.8 -09-06-03 00 03 06 09 -0.9-06-03 0.0 0.3 06 08
Loading value
Companent Loading of Extreme Temperature and Student Achievement
PC1 PC2 PC3 PC4
Temperature Intensity i " ) _ 4 i H
' I ' I o
Temperature Frequency : ! ' : — ' 2
. ! ' | g
Temperature Duration [ 1 ! ! ' i @
i | : ‘ :
Student Achievement i _ : : :
Temperature Intensity ] 1 _
L d : : ] ©
Temperature Frequency ' : ' ' ' l g.
Temperature Duration v : : - b
Student Achievement _ i '
Temperature Imensity | H - i _ 1 i i =
Temperature Frequency — ! ] ! ! ! _ i g_
Temperature Duration - i ] H i f 1 m %
' ' ' ' 1 i »
AR — :

-09-06-03 00 03 06 098 -00-06-0300 03 086 08 -09-06-0300 03 06 09 -09-06-03 00 03 06 08

Loading value

2w 3 YmtinesAusenaunanvesusngnsalniienniagataiunadugninienisseuvetinitey

A 3 wudn lwgatayalunngaduaskadug s mensiTeu Wnugiiyauy) asfusznau
wand 3 (PC3) IsUnuumnudmiusilanay namfe seeznaweslsngmsalunnand (Precipitation
Duration) dauminduuin luvasfinadugnsmmsseuianiminay uwasiaedianduysaives
Uwmiinunnnii 0.3 (Hair et al, 2019; Jolliffe & Cadima, 2016) axviBuAUAUNUSLTHNNUTEWINR YT
vsaredlupsiusznaull wandliiiuil PC3 Ustrudsavnainisanyindanudeulesiussusiiaives
Usngmsalruangnt Tunmemssiudiy yadeyagamaliandilinussmussnauiiayiounnuduiugids
1A59A5 199819 MUV 989Na 108 TR HANTIATIEVHY I PC3 NiTyatayanunnanduay
Hadugvsnn1siiey WuesdUssnouieniweulesanngionnaiuransenumemsfinwiludaany
desldognataau Jegnldilugnlunisasiedvil CMER lnethazwuy PC3 nulasdupzuuunnnsgiu
WUy COF Tugag 0-1 dielimsfimnuuasimunnasiiliegradulsie

o & v & 3 S a a Sy
Watlugidn PCL wae PC2 aslussdusenauiesuiganuuususiuvesaningiienagadala
11NNI1 PC3 wsilllainsanguiuuvesiminesAusenaunuin dminesAusenauremadinnsnianis
oA 1% ¢ & = o ' a 3 I3 & & a X
Seudlanlndmugnavun Feaeviowirrnuwlsuniuesanimgiionagatslussussneuniiaeniuiniy
1 [ Y v £ = ! Y v A A =3 £
sgeliduiusTunadugvsnensSeu Wawnsaldidugmveswisdeundsmnisfnwla
NNMadenesflszneunan PC3 ieasnenvil CMER fATeMvunnasinsulanuminevas

v A VY &

AdaRlmdulsieneneszy ROC Ingldaziuy O-NET iWusuusesddunmsiuiaaiaulitag
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LS Lesmnuadugrsmenssudusitaluiifuenulnzumsmsinelunseu
uAnvesidei msldduunfstuiunasigibdsenadostundnnmsimunyadadunms
(criterion-referenced cut-off) Han15ATIERIIRaNsaTunlsaSoudu 3 sz laun (1) A
A9 (CMER < 0.60) (2) Annandeaunans (0.60 < CMER < 0.80) lagqadna 0.60 19 Sensitivity =
.80, Specificity = .79 wag AUC = .88 wag (3) mwmﬁ'mqﬂ (CMER > 0.80) Imﬂqmm‘”m 0.80
9 Sensitivity = 1.00, Specificity = .95 wag AUC = .98 Lnausiaananigaglinisusesiduiasfinniy
anudssiuduldesnadusyuy waglduszneunsdndisunnudfydaleuediiodaassnineins
anNaNTEVIUININSANINMsasuLUasanmgfionalsegisiiusansam
N153LATIERAUNUIIARATI9AU WU TsaSeud Ul (68.24%, 17,954 wns) aglunay
audesn Tneidadeseil 422 (SD = .135, 929 .010-.598) i@\‘ia\‘mﬁLﬂUﬂEﬁNﬂ??NL?SQU’]Uﬂa’N
(28.81%, 7,580 wiit) fALade .683 (SD = .051) LLazﬂqliJﬂT]iJLgEJQQQ (2.95%, 777 uiq) fldiade
843 (SD = .048) agyioumInszaevesmUAsIMINMsAnuidenlesiuaningienniaogtetaLau

FEMINNGY

an. AW

jo=}

G ir
ik

(%

AW 4 UHUTLEUTUAUIUILIY (contour map) Yesiunfiiinutl CMER eglusesiuge

A 4 uansusuidudua il ureslsadsudifannudss CVER 43 (CMER > 0.80)
Fauspindlng Suunaaaeiufinsfnuszaun (@n.) uasdseufnen (ana) Nan1TUARING
wuilssSounguidssgeiinisnszaeiinseuaguraneniinig lnsfiusnadivuuiusudaluanald
MangTuseniluunile NMANaNY uarudINTeINIAWMTe YNERIU dNYULNIINTEANLFIUANATS
fumuszduiaiuiinsfine taelsadouluaaiui and. dnnsnszarednindtlunaisgiinie
Turaedlsasouluendud any. fuuildunszandaninnda lnsawiglunianaisuazaia

AL IUDINRULUNTD
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2. NANTAATIANUTURUSTEWIAY CMER fiu Uadednugiinans dnuazvadlsaseu
waranwsYaLiniey

mMeseiluingUszasdl 2 sjsseytladeomemsdnuniidsnasiedvi CMER luusdazginie
amsiase wud lunduiseiiuil and. dadefirunmnaeias 2 dade fe madulssFeumadn
(small school) uag AuEnEUINtunsinEelsaseu (hard to reach) Iagdade small school gnidentu
181 19 (98.90%) fiAuade .14 (SD = 12) Tudwaud wuindiwad uiis1uau 30.4% Aduuszans
mIanneeRana1iitudAynEda (p < .05) dutlade Hard to Reach gnidentu 33 wmiuT (18.03%)
wiflALedsosdulssAvE mananoeviiy .11 (SD = .08) laglusuauiidwaiiuiisiuan 77.9% finy
HydRgyneand (p < .05) dmduniiuit ana. wuiladewiu 3 Jade 1ud Small School %"’qgmﬁaﬂiu

! s
] a1 v a a

NAANUT (61 Lumii ) Jardudsednsiade .18 (SD = .10) Tuduiud dwan wil 97Uy 77.0%

Y]

nduUsEansnsanneeiltdudAyneadia (p < .05) 583U1a379 Hard to Reach Fegnidantu 5 wwaiiui
a

'
a

($o8az 8.20) AAduUsyansiaas .13 (SD = .07) agdlsAmuluinuiud et uilaf adudseans

Aanaiitdeddgmieata warlade School Distance Fagnidentu 61 waiui drdudseavsiade .11
(SD = .12) wazludnnuiliiuaiuisovas 19.7 NlladulszavsitudAgnisana (p < .05)

AN 5 UAAINANITIATIZNAE Risk-Importance Matrix (RIM) IagysannisagiuuaIades
CMER fiuaipudAgdunns (Relative Importance: RI) 9938a38119015A0 7 LDIWMUNLYANUN
auszRuanudsaLazunumvesladeduindoundn lnanmsimaunsadnnguituiiosndu 4 nqu
ddry laun (1) nauyedudanagns aild1 CMER g953ufuAn Rl g9 WansunAnduidoanig
nsAnvdeulesivladeidadassaieegrasiuda (2) nguseiau Add1 CMER geusen R alad
wiudn agvouiunfnIsiauazaumdadeiiuiy (3) nquiidiseds daddn CMER seauUunansg

A a = = & Ad a o = | = 6 Ao

¥38A1 Rl SUgUU wansdeiiunfnsiamuwwilduauides uag (4) nquaudesn 11 CMER
waz Rl i1 tnglunidiauenatenaussduiaiunnsne taun and. was any.

A a ' & 4 ] & Ad IO i a I3

ilefansanlunguiusiui and. (w5 n.) wudeiuniignialiedlunquidmanedienagns
(Strategic Focus) 91 19 1waniui laeda CMER agluaae 0.52-0.73 uazilan Rl agluyag
43.88-100% Jadufiusinguinlunquil lawn anueinauvesnsisou sseeniy/n1sindalsaieu

& = < v & 1 A Y

ANudulsssuruIalan wagn15vInLAaUlATas 1IN YN Az U BBy
YaAAMULATEEA NMTUIDNIUINITNNNITANYT WaznTnensvadlsaseu

° Y & A | & A = s o & A

dmsulaiiud any. (0w 5 ¥.) wudneiuinguidvangdanagnsdiiuig 12 1waiudn
Inedian CMER ogllugas 0.50-0.69 wazdadeiimuiudalunaswaiuifennudulsuseuundn

A dgll o o v Y o gl’ [ ¥ [d [y 1

vauruwniundsingdadeaunsvinueaulassaiisiugiuazanvasvosfseoudula oy
FUAY HAGNEAINAIIYIINTIUNGIE RIM 1U5EAUNTANSILLNNAILAELBEABIN U MU

nsivuadmsngnsatuayugauleung
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MINNBYSIANUNVBITTeNaNSANY I NdINana CMER

Feature N M SD Q1 Med Q3 Max %Sig.
waNufin1sAnuIUsEauAnE (PESA)

Small School 181 .14 12 .04 12 .20 .49 30.4%

Hard to Reach 33 11 .08 .06 .08 .19 .30 39.4%

School Distance 183 .09 .08 .04 .07 13 42 27.9%

Lack of Infrastructure 176 .06 .05 .02 .05 .08 23 15.9%

Young Student 183 .04 .04 .01 .02 .05 37 16.4%

Poor Family 176 .03 .03 .01 .02 .04 31 14.2%

waNufin1sAnunsiseufnun (SESA)

Small School 61 .18 .10 12 .18 .22 .61 77.0%

Hard to Reach 5 13 .07 .09 11 11 .26 0.0%

School Distance 61 11 12 .04 .09 12 .61 19.7%

Lack of Infrastructure 61 .07 .06 .03 .07 .10 27 18.0%

Young Student 61 .06 .06 .02 .04 .08 32 24.6%

Climate-Map Educational Risk (CMER)

Relative Importance Score (RI)

X A = =
N. WANUNNITANYIUTEAUNANY

Climate-Map Educational Risk (CMER)

Relative Importance (%)

9. WANUNNISANWLSEUANEN

AN 5 LRIV NGAULEBILAEAIINED

[

ARy (

o

RIM) 994159 38USEAUIANUANNITANY
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Strategic Focus PESA. Strategic Focus SESA.

Non-Climate Factor . %

a6 JademanisAinwnanudidguniigalussaziwaiiunnisfinylunguyatiudainagns

A 6 wanwuRuiininszsaudsdsiuiivesueiufinisfinu and. wey anw. figndn
Teglunqusjatiudenagms wiouassydademenmsfinuidutiatoiduresusasaniuil na1nfe
Haduiifien R geanideifisuiudadedulumaiiuiifiortu 9ngudiuandafuldunulssinnves
Jadusuiidenloatuaundss CMER luusazuiunituil Wefinnsunuauiinisnszaennudssmes
il ey, wudideumainvanevestiadewiu s enuenguinlunmsdndeiui nsuauaay
Tnssadnsfiugnu aruenauvesniaFeu wavamudulsudsuradn Usihdadeiiduiusiuaniu

o w

WI12UM99891595 8UUSLAUANWNANANNTDINAANLANUNAINNAEkAZ LANASAUlUAILUSUNVDY

it voeiflussiuiseufinu daderuluaniiuiidnlngie audulsadeurundn danszgndh
Tuvanefiudl wandliifiuitenudsmnansinunlussdudsendnuianudeulesiudadinids
lasasnevedlsauseusgusiutn

HANTUATIERINATN 5 way 6 Ssustlfifuogadnaud winaewniuiiazgnineglungy
fideslinnudddalonemiiousy uwidadurunmensinuiifidenlostunnudss CMER waz
msldsunsdansnduianuuanaisfulumuuiuniud dafu wadwsdsndnTanisgninluld
Usgneumssenuutinasmsatuayudsiuiifianusine suitymildnsige wasaonadoiu

AU IZUNNVDILARLLUANUNLINTU

aAUsI8NaN1SIY

Yo
Y ) I v oA

1. NNANTTES199YH CMER TuauAfediinui1 998 CMER @5197Ua0NANUAUNUS 1IN

sreeIa1vlIINgnIsailuangatlIfuNadugnsn1an1siseuvesniFeu tnglinuadnuduius

v
av A % 2

Walaseaiiindidiinvesanimgiienniagadilusiudu nan1siedatuayuauyAgiuinfsdiun
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HansenuvesndonnianenisAnwvessenaiivuiliidulusuvasauseiiowinnimwanseny
LUUFUNAUTULSY Tnenansenukuvazaniidudadefianneunanseunazluuudunisseuived
tniseuegnassidusyly wannisieatuiusnglusuideduasugamansnsdne (Gottfried,
2014; Liu et al,, 2021) ANUIINITVINFHUVDITNITBULUUNTEABAMALF U DNATUGNTNINITLF U
UINNIINITVINSEULUVUNTEINTUTWIVTUNIN AL e iiuinausodasaziiunseluns
a & = ¢ o o & & A &= vy oy A

Annnuiilen Feanmusingnisalicuanviindatisluuisiunvesusewmelnenivuliiaiaeuly

a v a U
nsvnlseuludnwusLAgIiY

[y [y

wananUnshinuanuduiusidedlasaiesenitgamgligadiiunadugnanimnisseu

q

wiaglindngiuainauidsluislsemainanusoudimadoaussausnielayay (Park et al., 2020;

A7}

1 v &

Zivin et al,, 2014) aVioulIAIURNIENANTENUNLADHATNS NA1IAD UWITENNUNAVDIQUNA

[
Y v A ¥

drlngldmad sasuaussousmadyailuvasty Wy azwuugoulutuiionniasou uinzwuy
O-NET \unadndiisazauiiagviouniaioudnasstasiuvesnisiin dainGeudulngvesUszna
Inefaruduwastuanimennadeusguds uenaniitiymaninennmaouanusondluviouiusld
$nin Wy mdeunaiieu msliinauvdeinissuona wiensidsusawelutisiionnimduas
Tumsndufuanimlusnaninensdadeatiananssnuiivnmeldoinndy

2. fyiimnudsssundeinaflddulusesuaina 1wu Children's Climate Risk Index

o v o w

(CCRI) w9 UNICEF (2021) uaz WorldRiskindex (Btindnis Entwicklung Hilft, 2024) f4ai1in&1

2

[

2 Usen1s dmsunmisiiundssgndldnienun1s@nyy Usenisusn avdaenaiinnisiwd gy

=

(exposure) kazAULUTIZUN (vulnerability) TuszAulszmaniodsnin F991a31802188ALTINY

¥
v v [y

dusunisinaulaseaulsusaunsaanuNnisdne Ysen1siass Wlanuinsindinaunaans

o

nansfnwndldlunseunuiAnvesdvil vilvliaunsassyladnanudssinuludvildnanay
azviouluANUEImIINTANELARSY USauNtaeLieale

fwil CMER Ianndulunddeilsauewuimaiiunndis Ingldnsasedatnlddeyadugiu

a (3 (3

(data-driven approach) H1UN15ILATIZRDIAUTZNOURSNUNUAITANNUALUINENNT BLATIAT 19N

(%
¥

a v Y  ad =P aa vy U o eald a vy a a o A
WQUQL@WI’J@?QWUW 'Jﬁﬂ']iu&m@ﬂﬂ@qn?JGL‘VW’TU‘W‘UEULLUUﬂ?WNﬁNWUﬁWlﬂJQﬂ@ﬁUWEJI'JWUEJ‘WQ‘UQLﬂll AN

v = v v o

WU ﬂ’]']ll?JTJU’M‘UENNUGW&WU’J&JWJ’]&J?({”Wﬁi’gmﬁﬂﬂ’j’?F"I’J’WN?ULLN?J’ENNU@W?!@{JJ’) YIVANUALYV1$EY1EU

q

1 '
[ 6

i limnud Ay iumnugunssesiofivh ogslsiniu JedrinvesiSmsilfonadnsildenad
AR UNLazd ey Tnnavi S evenenasdeluusunduy

3. nan1s3senuinanudulsaseuvuindn Wudadeiidauduiussu CMER agned
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Abstract

The purpose of this study was to evaluate the quality of final evaluation reports
supported by Save the Children Australia using the principles of meta-evaluation.
Documentary research was employed with the intent to assess 14 final evaluation reports,
published during 2015-2023. The research instrument was a meta-evaluation checklist. The
data were analyzed with frequency, percentage, and total scores using Jamovi. The findings
revealed that all 14 final evaluation reports clearly specified their objectives and indicators,
utilized both quantitative and qualitative data, and integrated findings from both types of data
in the interpretation and conclusion process. Regarding the quality assessment based on four
evaluation standards, the results showed that, under the utility standard, most evaluation
reports were evaluated at a very good level (71.43%). Under the feasibility standard, 64.29%
of the reports were evaluated at a very good level. For the propriety standard, the reports
were equally evaluated at very good and excellent levels (35.71% each). Under the accuracy

standard, most reports were evaluated at a very good level (57.14%).

Keywords: meta-evaluation, summative meta-evaluation, mixed-methods evaluation,

final evaluation reports
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auysal ves0adnsthemdein Usmaseanside Mldunisusemanisussidy uasneunsHIy
mMaIuledvedoing Tuyiad w.e. 2558-2566 (A.A. 2015-2023) 311U 23 L&Y

#1061933 Ao sreeunsUssfiusserdugalassnisaduauysol 1090403
Faowvdoiin Usemmeealnside fld3unissusemanisuseiiuuazimgunsiiumaivledvesesdng
Tuaad ;. 2558-2566 (A.A. 2015-2023) 1171 14 (399 Fasinunasinsdndeniiaezg3dole
fmuniu fe WussnumsUssiliusserdvaiasans Alddudunsssdulasidentdnsusediu
WUURATLAS (mixed methods evaluation) nanafie THaIsmaidsUimamandsnmnin lunaifu
nuTteyauariinszitveya Weneudnunmsusyiiu

2. \nvasilafldlunside

A3 oefl o7 19lun1339e Ao wuuduiinienans (documentary protocol) & swuseanifu

2 v el
noudl 1 wutuiindeyaidesiuAeiudnvarresssnulasinsg fdnvuedu
LUUATIABUTINSWazLUUANToA fid1uau 17 do Fawdseenidu 3 diu fe sunisfinsivay
JUsgidiu (S1uau 5 9e) Fuisinennisussdu @ 6 9e) uasdudemanszvedlasinis
(17U 6 U8)
noufl 2 uuutuiindoyanmuammenunsUssiiue feusditeldmmunden

Y9IN13UTTE U MURUIAANIATFIUNITUTELIULATINTT (The Program Evaluation Standards) ¥4
Stufflebeam (1999) SidnwairnsUszluLUUTUIN (rubric measurement) (5¢fu 1-4) Fautsooniiu
4 1193570 99U 30 W19sgIuges A (1) wmsgrununslausslevu (utility) G9wau 7 1esgu
goy (2) wasprudunnudulle (feasibility) 91u7u 3 W1RsgIuges (3) WIMTFIUAIUAIIY
Wngay (propriety) 1371U3U 8 ¥MsFIUERY UAY (4) UINTFIUAUAINYNABILL UL (accuracy)
T3 12 1035IUE e

o a 1

lun1sAnwiasedl augfIdeladidunisnsisgeuamnInauAes lagi

o

wUUTURNLENANSALANAUITY UNAaRILY TAgTNI9e 97U 2 AU LDASIAEDUAINULNEITENI N

HUseLu (inter-rater reliability) 198 Ay 378laausioaun1suseidun 91u3u 1 ady way

q

Y] [y

fsruelsiingds s1un 2 au ldnaaestiufinteyaifosiuiotudnuuzvesnsnu/lasns way
Ussifiununmenunsussdun fadudeyaussanlidodes de 0 (isey) uas 1 Gry) memds
Nty SethazuuunmsUssdunenunisssadug yoaRfUsziiiuAudl 1 wazfussidiunud 2 113ins1en
mmﬁaqazijﬁﬂmﬁu 71 2 A TagldTusunsy Jamovi Tneideniaues Kappa dmsunamsinse
Uoya WU A1 Kappa Wi1fiu .96 (p < .0001) kageiauaennaes winiu 98% asulain myusuidiy

ANAMTIBNUNTUTZEILY VaaUsziliune 2 au danulnalAgaiugann
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3. Maiusrusmdoya
anuzdiTeduiunmaiviunadeya dsditunou fo (1) FudussrunisUssdu

syorAugalasinisatuauysal vesesdnstasmdedin Usemaeeanside 7ldsunisiusewna
nsUssdu wazmewnsunaduledvetesdns Tugaed w.e. 2558-2566 (A.A. 2015-2023)
Tnefmdenianzsenumsusziiiug fannsadndessnumsusadiun adudld S 23 Bos
(2) 8ruuaznsIaeull emerunsUTsdug Idauauiduluamnaeiildmauals fo
FusenunUssdusresAugalasims Alddudunsussduledenldnisussdiuwuunanyis
fiall fsaunisusadun $1uau 14 1Fes Fiwnasinadnden way (3) srumesunisusadiug
Tnsazdon uastuiindeyaidesiuresrenu/lasins vuds TiaguuunmnwsenunsUsediue
i1 14 Fos

4. mAwTzidaya

Az 1uANTuN1TIAT1eiveyalagldlusinsy Jamovi §euuan1sanidunis

Y
y

venidu 2 d1u Ao (1) nsTiAszvideyail osduressisnunisUsafiug fvndaasizi
HumsiiesgimadaiuguvonudnuuesnunsUsadiul adanld Wi dmned fevas uaz
(2) Msdmsigideyanmninsieunsussiun Wunsiinanisussdiununin luudazsienis

Y 9

waziue LUz luUTIL Lavsoay

NN
1. wansiteszidoyaiiosfuvasssnunisssfiuszeziugalasinis vosasdns
Pagndewn UssinAoadnside
1.1 sansieseideyaidoafurasnsnunmstssdussosAugalasams drunnsiiun
51891UNsUsTEY wasuseidiy wui swqmmiﬂizLﬁuigaz??uqmimqnwummﬁﬂﬁiwmﬁa
S0 Ussinaeeamside fthunduaszsivionn s1ua 14 Fes WlumsnunisUssduszesiuan
Tas9ns atuauysal Mesdnsthemdeidin Ussmaesainsides Tinssusesnenunansuszidiund
wazHeuNsBUMsUszdiun dunaivlsdvesesdnstomionn Ussrosawsids lusznined
W.A. 2558-2566 (A.A. 2015-2023) Lﬁaﬁ‘\]’limﬁ]ﬁ.LN‘c’JLLWi'i']‘c’J\ﬂuﬂﬂi'UizLﬁ‘l«liz‘c’lzélquiﬂiﬁﬂ'ﬁ
WU eeunsUszdug fhendaeset Wumameunsiunaivledvesesdnsdismasiin
Useinroaaiside U ne. 2558 @ a.f. 2015) $1uau 3 3es Fowar 21.00) T wa. 2559 (@ A 2016)
$1unu 2 1309 (Foway 14.00) U w.a. 2560 (U A.A. 2017) S1uau 3 1309 (Fevay 21.00) T w.a. 2563
(@ A.A. 2020) $1uru 1 301 (Gevaz 7.00) U w.a. 2564 @ .. 2021) $10u 3 3e (Fowag 21.00)
wagd w.a. 2566 (U A.A. 2023) S1uau 2 13es (Fowaz 14.00) Wefinnsanglinaidudulasinis
wudh TenunsUssdiuszerAuaslasins aseuaquituinng 1 léun giinnAud@iin Sunu 5 Bes

(Seway 35.00) gilnnAedenyiusanidedld 1uIu 3 1509 (Seuay 21.00) Useinmeeamsidy 31U
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2 301 ($eraz 14.00) gilmaeidionans $1uu 1 5es Govag 7.00) glimawideld 1oy 1 Foa (Gevas
7.00) y2ifs masdudulasins sedulan $1uau 2 Ges (Gevay 14.00) WeRinsanussnmuasdiussiiiv
Tasans wuin Tasamsdrulvgjoonuuuliiliuszidiuniouen $1uau 10 Ges Gevaz 71.00) Tuvaed
Tassmsidenldszuuiussidunelu f91uau 4 15ea (Feway 29.00) oglsfinu Wefiarsan Fafn
Y296 UsELT UUazUNa 1 uY9lasInNs WUl T89inves Ussiularunanuueddasenis
Avarnmane ldud nsdndunsuszifiulagesdnsdiemdeiin Ussiaooamnsids S1udu 3 59
($owaz 21.00) nsalunisusuifiulagesdnsUsslivenyusiuiussAnsyiendsian Ussne
poanslas 91U 31304 (Fosar 21.00) MmasudunisuszdulaegUseiliudasesauiveadng
Prowdeiin S1uau 3 5o (Gevaz 21.00) MaddunmsuszifiulagosdnsuszidutensudldSunu
INATLNTNNITANUTENALALNITA100aLATLIA8 (Department of Foreign Affairs and Trade :
DFAT) 1w 3 (a9 (Fosay 21.00) uagnssndunisusefiudaldiunsaduayunsznanis
ANUTEIALAZN1TANDRELNTLAY (Department of Foreign Affairs and Trade : DFAT) 2ufiU83ANg
Pgwdoiiin Ussiaeeanside $1uru 2 3es (Govag 14.00)

1.2 wan1s gt eyai asiuvossissunissedussesd ugelasents #1uis
en1sussdiu wud Tuawsausienunsuszdiueg @ulnglinseontuunazii@ueisinginis
Usziiuegraduszuuuazasudulunansdia lassssunisUsadun v 14 1309 $oway 100.00)
IFeBueseanden 3 Ussiu fe (1) madenlénmsUssifiuwuunands namie 1HisisnmadeUia
wazidennimlunsiivsunudeyauaznsiiesizidoya Wemneumaiunisuszdiu (2) Mssey
FIUIUNAUA0819913 8 LBy aRg 19ATUN U kat (3) 135 unetedninveinisuseiiuway
nsnTvdeunI T efiovamanisUssdiu il senumsUszdiug S1uau 13 1303 9In91891U
MsUsziiug 14 1509 (evaz 93.00) finseduismaiansiivteyauazidnmsdmdennguinogas
9819ALAY LU NIFFUAWAITIEN NTAUNUINGY wazN15d1599 LWusu uanant Sanudn see
mMsUszifiun dalvgfinisszydssianvesnisussfiuuuunauds Hegstaau $1uau 11 1509
(Feway 79.00) TEaLldUARINITN 1

1.3 namslinziteyalesturessnunmslsuidiusserdugelasing dudom
anszvaslasens wuin d91wau 3 Ysadu Anenumsdssdun s 14 3es Gosar 100.00) fms
osuigagetalau A (1) szyreuinidomvadiasenis Tdud dun1sfine Fruguain drung
Aunseadin (2) fvuainguszasduaznadnsiimaniweslasenis uay (3) hiauededunuuas
ForaueuuziBeinge il luussfuiemansvuadasinis Samuin enumsUssdiun dulng
IfosuneswazdonUssdiudu q fio 05 unefad Tanadns (outcome indicators) HAZHANTENY
(impact) 37w 12 1304 (fosay 86.00) uazszynsimansusedululd (mahluldidaleuns
nseonuuulassnsreliies uenameunsdansisa) S1uau 11 130 ($eay 79.00) uanandl

Y] oA a = d' o = ° a
F9NUI UIFBUNTUTELAUY LNBS 8 15949 (59888 57.00) NA1U1TDADUAININATITUSELHUAIUNTDU
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OECD/DAC A5UY 5 A8 taun Amuaennasd (relevance) Useansua (effectiveness) UseanSnn

(efficiency) wansenu (impact) karAugIBu (sustainability) $19az198nRIR1519 1

A3 1 PnuiasSesazvesnunsUssdiuszezduanlaginis 1e3eednIstismienn Ussme

P0AWILAY NUNUNFWATIZI

N135TYTIWALLEN
toymiasturasmenunsussdiuvssesiugalasinis laiszy 55
n (%) n (%)
1. U IMeINsUsTIEIU
1) Us2tnnu99n15Use Ul uuNaIuin 3 (21.00%) 11 (79.00%)
2) MIUTTHIURUUNAIWTS (I,%ﬂgﬁ%ﬂm%m%mmuazL"?szumw) - 14.(100.00%)
3) walian1siiudayauazisidonnausiegig 1(7.00%) 13 (93.00%)
4) PWnvBINGuRIRE 1T iToya - 14 (100.00%)
5) myAseitoya @iR/Adon/USsuiiieu/OECD-DAC) . 14 (100.00%)
6) TosrimveinisUsuiiuaznisnsnaeuautdetieveman1sUssidiu - 14 (100.00%)
2. fruilevnanszaadlaseanis
1) ilewvedlasinis Thun dwnsang PIUATAIN ATUNTAUATOBAN - 14 (100.00%)
2) Yoquszasduasnadnsiimaniwedasinis - 14 (100.00%)
3). fASANadNS (outcome indicators) warHansEny (impact) 2 (14.00%) 12 (86.00%)
4) moufanun3UsEl ununsau OECD/DAC ASUTe 5@ e Al 6 (43.00%) 8 (57.00%)
gonma 84 (relevance) Use@nS na (effectiveness) Us¢d 115 A1
(efficiency) wansevu (impact) wazAWd ey (sustainability)
5). MIUNAUDUDAUNULALTDLAUDUULITIUATIZN - 14 (100.00%)
6) svumsuman1sUsediulule taun nsinluldauleuts ms 3 (21.00%) 11 (79.00%)

ponkuUlATINTTHBLTBY NSIHELNTA51T0MY

2. HAN1IRUATIRNTIBUMIUTBLTUTTELEUAALATINITYRIBIANTYBMABLAN s

22AMTHAY ANUNANNISUSTLRUBANY

v

NAN13FUATIZIII8IUN5UsTI LT B AUAALATINTVDIBIANTYIBNEBLAN Usine
goawsidy nundnn1sUseliveduny (meta-evaluation) Wefinnsandusieiiu fiseasidendsil

wnsgunsiduselevu (utility) $91u3u 7 1esgiuges wudl S189UNTUsEIEY

v oa a N

= 1 1 = I LY I
1 UATBUUTINDY IEWIN 53 - 96 AZLUU %QLU‘UQEUQ']WI‘U 3 3¢AU ABD TEAUA ANN LATYBALE 8L

1
(Y% v A

el s18a1unsUssliu dalng daanmegluszdufuin (Gwau 10 Geos Anduesas 71.43)
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wnsgrusuanadululd (feasibility) fidiuau 3 1nsgiuges WUl 9899073
Ussiium aguuusinegsziing 58 - 100 azuuu Jadununinlu 3 seiu fe s2dud Aun wazeon
Fou vl MenunmsUsaiiug dnlugfiaunimedlussduinn (S 9 Fes Andudosay 64.29)

NINTFIUATUAMUMNIZEN (propriety) HTIUIU 8 UINTFINEDY NUTT T1897UNT3
Usziliu Slaguuusiuegsening 59 - 96 aguuu dudunanimlu 3 seiu Ao sedUd Aun uazoen
e vt 1eunsUssdiug fannwlndidety S1unm 3 sedu Ae seduseniBen (F1uau 5 iFes
Anidufosar 35.71) sedufunn (o 5 3es Andudesas 35.71) wazszdud ($1uru 4 1504 An
\Judewaz 28.57)

NINTFIUAUAMUYNABIULUE (accuracy) T 12 1ATFIUERY WU 518910
sUsziun flnsuuusiuegsewing 31 - 97 asuuu Fadunuamnly 4 sedy fe sedumneld & Aun
uazponey 19 MenunsUsndug diulvy Semnmeglussdufiinn (G 8 Fos Andudesas
57.14)

dnfunamsdaasisinenunsUssfiuszeriugalasinisvesesdntiomaodin

USenADpaAsHaYy 31UIU 14 1599 US19aLLIARIATTIE 2 AN 2

(%
a

A1579 2 HANSELATIERTI8IUNTUSEIEIUSE Bauaﬂiﬂﬁﬂﬂﬂi%aﬂaﬂﬁﬂﬁﬁ?ULﬁaaLaﬂ

q

USLFaaanshas AurannIsUsLuanuIu

MenunMsUszlustariugalasinns vedasinidiemaainn Usainaeasinside

015Uz
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14
NINTFIU
frunslduselaad
1) myspygiidnladnnds 4 3 3 4 4 il 4 1 il il 3 il il il

2) AnuUIeiioued
HUszidiy

3) YBULUALAZNISAALG BN

Joya
4) M3ITYANIA 4 4 3 4 4 4 4 2 4 4 2 4 4 4
5 amnudaluvessiey 4 4 3 4 4 4 4 4 4 4 3 4 4 4
6) ANUATIIAUALNNT 2 2 2 2 3 3 2 2 3 3 2 2 3 3

LHELNSHA
7) NANTENUVDINTT

Usziiiu

FAINAZULUY (INATLLUY
- 25 23 19 23 26 26 24 15 27 27 20 25 25 25
WU 28 AZLUU)

ﬁ‘gﬂwa (%) 89 82 67 82 92 92 85 53 96 96 71 89 89 89
fl fl fl ) ) A gon  ©am A ) ) )

wdamna

po))}
po))}

nn - dIn mn - AN mn - N Wen  Wen win w1n wn o wn
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f13579 2 (D)
romsssiiy 5’1EN’]‘L!n’]iﬂiﬂtﬁu%ﬂzéﬂfjﬂiﬂﬁn’]i Y9489ANTYILWRDIAN UszinAadInsiae
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14
wmsgruduenudululs
1) %umauﬁﬂﬁﬁﬁlﬁﬁq il 2 4 4 il il a il il il 3 il il il
2) arnandululenng
- 3 3 1 3 3 3 3 2 4 4 2 3 3 2
nsidles
3) ANUANAIYDIAUYU 4 2 2 4 4 4 4 4 4 4 3 4 4 4
SIUALUUY (INAZUUY
el 12 AsIuY) 11 7 7 11 11 11 11 10 12 12 8 11 11 10
a;ﬂwa (%) 91 58 58 91 91 91 91 83 100 100 66 91 91 83
- 7 s a 7 A A A 7 e:em e:em g A A A
10 "N A wn W n e 8 "N N N
NINTFIU
fuaNUmUNZE
1) Msyfatiuuinig 4 4 3 4 4 4 4 3 4 4 4 4 4 4
2) depnasenalunanns 3 3 2 3 4 4 2 1 4 4 2 4 4 2
ydennasaraminduane
Snualdnuaieaiu
3) @ndvesidniin 4 4 4 4 4 4 a4 4 4 4 4 4 4
o) Ujdniudiugiientes 4 4 4 4 4 4 4 3 4 4 4 4 4 4
5) mwsmﬁu‘ﬁ'ﬂsuﬁau 3 q 3 3 q q 3 3 q q 3 q q 3
waztdusssy
6) M3 TANENANTS 4 4 4 4 a4 4 a 4 a4 4 a4 4 4
Uszilly
7) Anudananng 0 0o 1 1 3 3 0 1 3 il 0 2 3 2
wauselo
8) AUSURATBUAY 0 0 0 0 3 3 0 0 3 3 0 2 3 3
suuszana
SIUALUUY (INAZUUY
el 32 ATILL) 22 23 21 23 30 30 21 19 30 31 21 28 30 26
aﬁgﬂwa (%) 68 7165 71 93 93 65 59 93 96 65 87 93 81
- 7 7 4 7 Eiaﬂ Eiaﬂ 4 4 Eiaﬂ Eiaﬂ 4 A Eiaﬂ A
N N i Bey 8w EGE el wan
NINTFIU
fuAgNAaduaiug
1) mstudindeyalasinis 2 a 2 4 il il a 3 il il 2 il il il
2) MTAATIERUTUN 2 303 3 3 3 2 il 2 3 il
3)mseSuieimquszasd 1 4 3 3 3 4 4 1 3 3 13 3 4
wardunou
4) uvdstoyaiidediold 3 4 4 4 4 4 4 3 4 4 3 4 4 4
5) %agaﬁgnﬁm 1 a 4 4 il il a il il il il il il il
6) muidesiuvesioya o 4 2 3 3 3 2 0 2 4 3 4 3 4
7) enudusvuvvesfeya 0 a 1 4 3 i 2 0 2 i 2 2 i 2
8) MylAT1EViteya 2 3 3 4 0 1 2 0 0 3 303 3 4

LUIHNN
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M1519 2 (6iD)

enunsUszfiuszesiugalasims vesesAnsyiewidownn Ussmaoadinside

015Uz
Rl R2 R3 R4 R5 R6 R7 R8 RO RI0 RI11 R12 R13 R14
9 mylAsendeyalds 4 4 4 4 4 4 4 4 4 4 4 4 4 4
AN
10) %’aaiﬂﬁﬁm@wa 0 il 3 3 il il 3 3 il il il q q q
11) senuiidunas 0 3 2 3 3 i 2 1 3 3 2 3 3 3
12) nsusziiuniuiu 0 2 1 1 0 1 1 0 1 1 1 1 1 2

SUATLUU (1N
15 a7 32 40 35 40 35 22 33 46 31 39 a1 a2

AZULULLAY 48 AZLLUU)

dguna (%) 31 97 66 83 72 83 72 45 68 95 64 81 85 87
L wem f A A A . @ ®wem @ A 7
wlana wold 7 wold B 7
WBey N wn o wn wn N ey N wn W

e inaiinsdnszauAmam 4 seau dmiunisulannuningazuuuTnluudasinsgu Ao AzuuusIN 0 - 24 sylusediud Azuuy
591 25 - 49 agllusgiiuneld priuuusw 50 - 67 aglusedud Azuuusan 68 - 92 agluseiufinn uazAzluusIy 93 - 100 sglussiuvendus

96.00% 96.00%
92 00%92.00%, ° ’ 89.00% 89.00% 89.00%

89.009682.00% Jo0e 85.00% 71.00%
I |6i)/0| I I |5300%| I IOI I I
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a1 2 (1) Wnsgusunsiiusslen
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|5800%5800%I I | I I I Issiél | |
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M 2 () wasgrusnuanuduldle
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71.00% ° 81.00%
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68.00%71.00% ;. 0! -‘ 65.00%, oo% 65. oo%

1010

AN 2 (A) WINTFIUAIUAIUMISEL

R9 R10 RI11 R12 RI13 R14
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° 95.00% 81.00%85.00% 87.00%

66 oo% 0%, oo% 0%, 00% 68.00% 60.00%
.I .I .I .I .I [ .I .I
31 oo%

R10 R11 R12 RI13 R14

A 2 (8) WINTTINAUATINGNFDIIUEN

AW 2 NANSEAATIZATIBNUNTUsEATTLIZE2AUARLATINITVBIBIANIT LA BIAN
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1. 91AHaNTIATIERYeyalUeeRureIT18aunsUTEiuT gL AUaALATINAT YBIBIANT

Y

v
(% v A

Frewaain Usewreadwsidy TUseiaunddumail

o
[

1.1 wansiesziteyadesdu drugdaie wui s1eaumsUszifiug 7170
Faarest Tuaded Dumerunmsusadiug Aldsuulasmilulsameeeanads uarluginag 4
laun nfinmzuud@iin gilnialel@enans gilnnaedenyJusenidesdd ginaedeld saude lusedu
Tan Yseiduiindnlddnesdnsdromdenin dsemmeeanaide Iddidunisines wiiunisimun
aunmTinfnuazemawiilulssnaesmnndouarlugimas q uazdasfeuliifuisunum
d1A eI0IAnstImdBIAn Ussinrooainsias Tun1swaunseninesuseina (Save the Children
Australia, 2024) UazUNUINTIGNSANANSVBIBIANTHIBIMABIAN Uszinaoeanside Tiajaliunis
yhandlufufifidafimuosnisamudismdolufunsiaunidnuaziennu (UNESCO Institute for
Statistics, 2025)

1.2 HANISILASIEUTDUALTU DIAU AULL BUIAITZURILATINIT WU S1891UNIS

Y
¥

Usediun fihundaeseiluadsd Snsduiulasematan Tulssdufifetestunsdinm qunm
waznsAuasanantudifisng 4 laud lasanisdaauanuwiniisuduneng (gender equality)
msuUimaRunsAnwuazsanEsIgun e ndnlufiufivhdlng Tufid vethiauesedidlasins
o fegrau Iasansveslsemalleauiuaunisssulsumiuanmuinaey (Sterrett, 2015)
wazlasinisveslsenalneaiunisundeauazlinnudiswmdenuazieivud s (Ma, 2017)
Felassmsiauisng 9 Aldfumsadvayunisdnidulasinisainesdnsiiemdein Ussina
poawads Iieenuuudsaiuienanssveddasnisuasianssunieldlasanslimnzantuay
Foansuazdesinvesituiifisndulasimsduddy Weldlasssamnsoadrausslosdldiudn
wazevUlieg1wriase agdlsfiny Tasinisalngilddiamnmnensiaiamnnwaze 1 suLs
Wesagfen undinsaunquluisaseuasinazdiausaumivanan 9 ade wu lasinishinany
Pagimdeseiuan Ussmaild (Foster & Richards-Melamdir, 2023) lasamsilaiuiuusn Useina
7019 (Save the Children, 2021) 1usiu

1.3 namseseidayadawiu fudusadu wudn meaunmsssdun At

dumszsilunseldl auisaduwundnvauzvew|Uszsidulasinig sondu 2 Uszian fe Juszilu

a

A8uen (external evaluator) wagiUssiiiunielu (internal evaluator) lngsngaunisuseidus 7

¢ 1 1

danduasgvidiulng ddnvaensaniunmsussidulaedussiliungusnviessAnsuseiiudase
FedainuiynivInwarunmsussiduluszavyseimalazseninaseina veil e1aidaaunain
JainunveILrau Jedenndesiuan1iuide ARCO Research Center (2024) \uniigeuid

AMINAIUNTINE N1TBUTUKAZNINTIIUTEEY VeaUszweBand TIl9esu1etagaudsuaan1sngiv
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Usziliulasansimunlaedussiiuneuentin fussliuneueniinnuiludaszainasdnsaniuau
vi3erlinu Seaunsnussdiunalfesradunars dreasiiounnudisafiuiaseedanis uandeso
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Abstract

This research investicated and compared the conditions of problems regarding
competency-based learning assessment among Grade 6 mathematics teachers in schools
under the Kalasin Primary Educational Service Area Office, Thailand. Samples comprised 222
teachers selected through stratified random sampling. Research instrument used was a
questionnaire with reliability coefficient of 0.99 and a focus group discussion form (IOC = 1.00).
Data were analyzed using descriptive statistics, F-tests, and content analysis.

Results showed that: 1) problems in assessing core and subject-specific competencies
were at moderate levels, with the most problematic areas being active citizenship (core) and
mathematical communication and presentation (subject-specific); 2) teachers with different
academic ranks showed significant differences at the .05 level in assessing subject-specific
competencies, teachers with different experience levels also differed significantly at the .05
level in assessing subject-specific competencies, and teachers in schools of different sizes did
not differ significantly for either core or subject-specific competencies; and 3) focus group
findings revealed that teachers lacked clear understanding of curriculum-defined competencies,
struggled with designing complex indicators, and faced time constraints in documentation,
making it difficult to create comprehensive assessment tools with clear criteria and descriptors,

which resulted in assessments lacking adequate validity.

Keywords: competency-based Learning assessment, core competencies, specific competencies
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INNTAT agviounngingaluszAunIsAnuuunsUssilluaAuazaussausNITeaniuuLazU Iy
NIPUIUNITAVLEIENIAINT AIUNTBY PISA 2025 3) 11574AT13IANABINISTNT UNUYBII
Wesruu Tu 4 88 Taun n1susmsdanis usun msaeu wazaug dilvdnisesniuuyauinnssy
"6-Stack Innovation” §1uau 6 1au A18lFgULUY PCACK-AD 1l evinutiri i urumsediosdng

dmsuinuguanuiiardwiauuiniinisdnnisiseuiifessuuegndidu wiinsdsuulasunains

AEATY NMIRAWUIASIASEUU ANURAIAIAUINENAEnS PISA 2025 SULUU PCACK-4D

Abstract

This study aimed to: 1) diagnose critical learning management issues based on O-NET
Science results for Grade 6 students over three academic years (2021-2023); 2) analyze critical
test items using the Revised Bloom's Taxonomy and the PISA 2025 scientific literacy
competency framework; and 3) conduct a needs assessment and propose guidelines for
systemic teacher development using the PCACK-4D model. A mixed-methods design
employing diagnostic research and needs assessment was utilized. The target group comprised
22 participants—11 school administrators and 11 Grade 6 science teachers—from 11 schools
under a Quality Development Center, Chaiyaphum Primary Educational Service Area Office 1,
selected through purposive sampling. Research instruments included the PROFILE program, a
Revised Bloom's Taxonomy x PISA 2025 Matrix analysis form, and semi-structured interviews
(I0C = 0.67-1.00). Data were analyzed using T-scores, percentages, content analysis, and data
triangulation.

The findings revealed that: 1) All learning standards were classified at Level L1; the
most critically recurring standards were SC 1.2, SC 2.1, and SC 2.3, each yielding the highest
weighted score (10 points). 2) The most critical test item was Standard SC 2.1, Indicator P.4/1
(academic year 2021), with an average correct-response rate of only 6.33%—below chance-
level performance—indicating severe deficiencies in the Evaluating cognitive level and the
PISA 2025 competency of designing and evaluating scientific inquiry processes. 3) The
qualitative needs assessment identified systemic gaps across four dimensions—administration,
context, pedagogy, and knowledge—leading to the design of six Knowledge Stack innovations
under the PCACK-4D model, serving as Organizational Memory to sustain knowledge transfer

and systemic learning management despite personnel turnover.

Keywords: systemic teacher development, scientific literacy, PISA 2025, PCACK-4D model
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(integration) Lﬁaa%maﬂifmgmﬁaiﬁ'auﬁ’ua&mLfJuizuu IngdayalB T UINANHANIITNAHDY
O-NET uagnisiiasnesisnelusunsa PROFILE gnltifioszy “aningaidalassasne” vasnisdanis
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Seu3 wazdedialesyuunegilemdmadugnsnindid antugidedninisiuieuiisy asiaaay
ANUADAARDY hazduATIERToAUNUTINAY (merging and interpretation) LiBs¥ Y84 TeTEUY
(systemic gap) MuNT8U PCACK kaztilugn1soenuuninieimnagidassuy
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- v ¢l = ¢ o A o & & = da a Yo o
Nagvieuanimnsalivainvate nediinaeinisaaden asil 1) Wuanudnwinduiunlndifesiy
TuAurnalsuseu uazdIuIuyAaIng 2) danuuand1udwadugns Ingaseungunalsuseuni
a a a s ' o ' ¢ Y I oA = =2
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2. invasileldlunside

wosfiofldlunsideluadell Usenoudae 3 vlin &dl 1) Tusunsu PROFILE d1msu
Ansresina O-NET lnefunariazuuuanasguit (T-Score) wiadnsunanmiesseudu 4 sedy
(H1, H2, L1, L2) @m1unseauvad Techakaew & Deemee (2023) 2) wUU3 LAY U 0day (revised
Bloom’s Taxonomy x PISA 2025 Matrix) & 9614N15A51980UANULT B9ms LT aLi 991 (content
validity) Tnegidermgiunmsiananazinermansdnu 3 i wuirladuianuaenndos (100)
581319 0.67-1.00 HUINARINIASEIL (0C > 0.50) YNTI8AT WA 3) wuuduntvaiuuuislassaing
(semi-structured interview) dwiuguimsuazag Feiuseiiuduniual 4 vanandnaunsey PCACK
1éun 1) anmnnsuimsdanisteyanadugns (administration) 2) UFun wazdedrimdminens
(context) 3) 38n1sdanisiTousuaznisiana (pedagogy) wag 4) Arwiiieviuazalusimivesay
(knowledge) LuUduwaliuNsITIIABUANNITINZaIL TN Ikaslassa i u T Feivey
3 917w (1I0C = 0.67-1.00)

3. Maiusiuswdoya
AAdeandunisiiudayasin 2 unas aell 1) Jeyanfend lnsadnainsieaiuna
O-NET 3¥1inenenans du 1.6 dounds 3 Ums@nwn (w.a. 2564-2566) atuil 2 (AafiAseunnsgu)

wazatui 3 (Feuazn1InaugnIede) 3NTEUUIUTRYaveIan 1T UNAGOUNIANSANYILYYIA
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(avea.) dwiulsuieuns 11 uie uay 2) Jeyadsund laganunsduntvalidadniunguidming

<9 Y

lngidvasiiuninlgaueseninuaeaunIng1ad 2567 lardunivalauazuseuin 45-60 Ui
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1978 LUUSULEN
1. 3dyyAingm (1) 579974 O-NET - Mean, SD, Percentage Data

q

NSIBEUIINKE
O-NET Anenmans
U.6 dounda 3 U

(2564-2566)

auun 2

(2) TJswnsu PROFILE

— Profile analysis

(L1, L2, H2, H1)

(3) Excel

- frequency x weight

analysis

Triangulation:
WIguiieudeya
A998 3 U
msfne Wiedudu

INgAdalATIaTa

2. IASTNVaEDU

(1) 579979 O-NET

- JinsgnTesaznaugn

Investigator

AINGANIUNTOU atiufl 3 Triangulation:
Revised Bloom’s  (2) Excel - BAsIzheuar Adenvg 3 vinu
Taxonomy Wag mimaugmaé"a #92980U 10C Lag
PISA 2025 Tulraztoundlsasyu AUADAAABINTT
gouUnds 3 Unsfnw WUNVDEDY
(3) Revised Bloom’s - content analysis
x PISA 2025 Matrix ~ F14UNNEANTTUNITAN
LAZENIIOULATY
eAEns
3. AATIENRAIY (1) wuudunwal - content analysis Methodological

foIn15d
Tumsiauag
WaszuuagsUluy
PCACK-4D
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(2) huvdUN19al
N9lASIAS19E@NSU

AUSMITARUAN

- thematic analysis

Triangulation:
Wigulfguyauesns
nazguImMaLitesty
Systemic Gap a1
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mMInTRdeuteyauuUadn uteya (data triangulation) lngnsiuseuliisunansvngeu

NINSANYITEAVYIATUNUFIU (O-NET) F91Inend1ans seautulssaufnerdi 6 aanumadian

Y

fuaneeiu 3 Yns@inw Lite cross-check liuauaenadowaIgainganianisiseus suduin

Yymimudulgmidalassainwesssuunmsdanisseuiidesiasunisuilusaiu

va v

N13MTIRABUTBYALUUAUEWNUERY (investigator triangulation) LliteanAuARIALARDY

Y

va v

PINMsAnNLtayavesITeiiesnuses fidelainanisiuunnginssuludeasuaningaaunsey
revised Bloom’s x PISA 2025 Matrix Tl 13 savgdrunisinnauazineemansdne $1udu 3
yhu asnasuaTILiiswmsudaiomuasiuiiauasnndas (100) ofuduaiugniesvesnsssy
PINGANNNTTEUF

N139 53988 UdoyakuUAINLE LT 58T uUTT (methodological triangulation) Tnawulud
nslfisesilefunnsiteiu (within-method) tleuesusingmsaiifisafuainauazauies Ssmsiaaey
ANNABAABLTITEULLeNSWS BUBUTRY A NWUUANM WAl USMTanuAnY) (WudRuloune
wazlATeainensuimg) uasuuudunvalagyaeu (tuliinisudfuazuluiiminiainemans)

\OTEYTRIINNTITEUU (systemic gap) NiRTOUARNNNBIAUTENBUYDY PCACK

NAN1599¢

o

1. wan153tadelgynIn153nn1siTeusI89INgANKANITNATIUNINISANYITLAUYIA

Fuiugnu (O-NET) Juineraans dulszaudnu¥il 6 dounds 3 Yn1sfinwn (2564-2566)

i% (%
v

INNTIATIEATIENUNANITVAFOUNNNITANNTEA VTR TUNUFIU (O-NET) Fy1Inenmans
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Yn5finw (2564-2566) A28lUswnsy PROFILE F4An1nN1SARALLUY T-Score Ua9b5a38uLiguny
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A1U150TUILAA war H2 vanefis MIdananTsunsiseuvesnsdaliivsed@nsan dnieuuiangu
aansniFeuslen wag 2) nauiifiazuuuiadetesnindmindugdl azuvadu 2 des leud L1 e

I a vl 1 LY o Yo A a LY & LY a
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WNenfuansgudl way L2 vanedis Msdafanssunsseuvesnidalifivssansamidnissuynngy

Tdanunsaiseusle nan1sImsIed wuldn nnuIRssIuNIsiSeusagluseau L1 Namunnsiy 2
Y 9 9 U Y

A1319 2 M3ITdadennsgrunsiseui il udgmddouainuanismaaauniinisfneszauyif
JuUugIU (O-NET) Fuinenenans dulssaufinunUi 6 dounas 3 Un1sfine (2564-2566)

melUshNTy PROFILE wagluswnsy Excel

FULUURAUANTDINITITEUS

p v 31U HaAN d3Una
RUERAT] NI ¥3UN15ANE g L .
(L1+L2) UIMUN N15713Y
2564 2565 2566
s¥auU L1
1 11.1 L1 H2 L1 2 6 o
- . (Heynvialy)
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. s2eU L1
BINN 112 L1 L1 L2 3 10 g
(Uynandiau)
J¥eU L1
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(aymialy)
32AU L1
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- . (Uynandiau)
MeIAERNS -
S L1
NNYAINW 122 H2 L1 L1 2 6 o
(Ueynvialy)
JeAU L1
223 L2 L1 L1 3 10 Y .
(Uymadngau)
3 JEeU L1
- . 131 L1 L1 L1 3 9 Y
MYIAERNS (Heynvialy)
lan S0 L1
132 L1 L1 L1 3 9 Y
wageINA (aymialy)
4 J¥eU L1
. 14.2 L1 L1 H2 2 6 B
wialulad (aymialy)

NOWR  ANURAgUIIVTININANNDYRISEAUANA (L1 =3, L2=4) A5 IuilnannsIugEn

(10 azuuw) doidulymedounfoaimuismiu

2. NamﬁLﬂswzﬁﬁaaauqﬂanqmmmnsau Revised Bloom’s Taxonomy HaZaNIInU

ANURAAZAUIMEIANEAT AUNTOUNTTUTELRY PISA 2025

a

HI3BLR1EANaNTEN 2 (3 2.1 uay 7 2.3) Inugainganuiuuy lngliasievisesaznisnay

¥

9318t (O-NET) dounda 3 T 1ileszy 9ningagean (highest critical point) wuludeasudod 20

Y

(0 2.1) Fnsnsmeugniaderites 6.33% (U 2564) uae 18.69% (U 2566) FasinirAnAnarazu
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1NATTAT BeAETBUN1IEINGAIUNITIANITTBUT UALAINYING VNV LT B UsBlandFudou

Ussiamdannautdsgou (19/lule) M9 nszurunIsanuunngfnssunie Revised Bloom x PISA

Matrix K1UN137A5I9A0UAINYNA 09lALK LT 83¥16y 3 YU (investigator triangulation) dein 10C

Y1319 0.67-1.00 A95718aLL8AIUANT1E 3

1979 3 ﬂ’liaLﬂ’i’lzﬁsﬂjﬁlaaUﬁ;ﬂ%ﬂqmm’luﬂiaU Revised Bloom’s Taxonomy LLazamiﬂusmmaamﬁ

PUINEIAIEAT MIUNTOUAITUTELY PISA 2025 (Revised Bloom’s Taxonomy x PISA

2025 Matrix)

SEAUNTAN AUTTAULANN Souay
o a4 e UINTFIN/ Uszinn (Revised aa1n3Anu A9
dafi  UnsAnw A . X a
AN fYin Bloom’s INYIANENT AaUQN
Taxonomy) (PISA 2025) wady
721 , MsuseenAly AUTTOULT 2
2564 FERINNN ) 48.34
4.4/1 (Applying) (Focus B)
ansIauEi 2
2121 , ASIATITI
4 2565 Sewinema (Focus B) 51.99
U.4/1 (Analyzing)
2121 , MTUATIN ANTTOULN 2
2566 FEUINNN 40.71
.4/3 (Analyzing) (Focus B)
721 AU .
2564 dangng , AUTTOULN 1 14.09
4.5/4 (Understanding)
121 AsUTEENRALY r
5 2565 Uanang i AUTTOULN 1 39.81
1.6/1 (Applying)
721 , AU .
2566 FEUINNN aussousn 1 41.85
U.5/3 (Understanding)
221 A3UTELEIUAN -
2564 dangng , AUTTOULN 1 61.96
4.6/1 (Evaluating)
721 , AU .
6 2565 FEUINNN aussousn 1 39.38
U.5/2 (Understanding
721 nsUszenaly 4
2566 Uanang . AUTTOULN 1 61.84
U.6/1 (Applying)
721 , A5UsTLIUAN AUTTOULT 2
2564 FENTNNN 6.33
4.4/1 (Evaluating) (Focus A)
721 , AMTIATIEH aussausil 2
20 2565 FEUINNN 32.14
4.4/1 (Analyzing) (Focus B)
2121 , MTUATIN aussousd 2
2566 FEUINNN 18.69
4.4/1 (Analyzing) (Focus B)
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VR  AUTTOULAINAAAT AIUTNYIAIEAT A1UNTBUNITUTELTU PISA 2025
(Organisation for Economic Co-operation and Development (OECD), 2023) I@EJB;:’QJ%’EJ?\T’]LLUﬂEJ'E)EJ
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aamﬂé’aqL%aiﬂsaa%ﬂqf:ﬁué’ummgmmsi’mwaszﬁumﬂaﬁ'ﬁwmUﬁdummmmmsamq{]mmwm@L%Em
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3. HANMIIATINAMUFBINITINTULALTNAUBUUININITAAIUIAZTITTUUAIBTUUUY
PCACK-4D
R pFiuns ARl (content analysis) Lag3iAsERiBaEa (thematic analysis)
MnMsdunweiddnagiaouinemansseduiu 1.6 warduimsaniufing diunssuiunmsnenmy
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gap) uaziilUgnseaniuuuinngsy "6-stack innovation” Tu 4 §if el
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9nAg: "itunsuuudesaginfinanaisgln wisduenuerlildhinen memadudomlaly
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3) WeANTIUNTIANISLTBUTUaUANAIINTN (Pedagogy & Knowledge: P&K) Fawu
A17% "FUFAIINE" (memorization trap) egasudaludusewivenmans wlasiinssasedisos
active leamning waﬂgé’qﬁﬂagjﬁ’umzmumsmwamﬁam (content-based) ¥nNNINITEULAE
(inquiry-based) Tneidesazsiouainag: "anudlanandeuidsaussuaznmsazarudlaeinuin
msziiniideq fuin aglesfitnaindifudiiAanssuduiany wWeomazasulisuaumdngns'
(A3HaRY, 10 NINYIAY 2567) Uawldesasiounnyuims: "agdulvnadidatondneu lursgennu
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(HuSmsanudne, 17 AsngIAL 2567)

4) Ay melunsianarUssldunaaussauesEAUge lnUATagyouANRBINIg
Fudueghasinlunsimuvinuensairandesdiotanaiidenadasiuinnsgiuaina (PISA) tief
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91N FIBaded s uLandiliiugT "f8331uB358UY" (systemic gap) Aoawindfisy
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Fulenmgdguaussauy 1neyea3snanIIunsednvededdns (organizational memory) N19zY el

o U A 9 d' o
ATINRUUNEIYUY LLﬂJiJﬂqiLﬂa?JULLﬂaQuﬂa']ﬂi NN 4
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\ieiwuIA3INe1rans 6 1ax (6-Stack Innovation) lusyeedl 2 (Phase 2)
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(Phase 1 Findings) PCACK (6-Stack Innovation) BN HE)
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Uszdne: Joyanadugns (Administration)  MAERUTEAUMATITEUU (Data- wazIladegningnues
galdgniuiiasgisne Driven Analysis) 1iien15919uwy dseuduseunna
ausIauY eNsauAY gNITAUANAMNITREUTINeIFEnS
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daAuNUAINNIIIVY asAUsENaY ufanssuitaina Inguszasd
(Phase 1 Findings) PCACK (6-Stack Innovation) vosgile
2. anullaidmauly C il 2 gilemsaundeasuin ileasannuidila
aussauglvil: azdaun (Content) aussnugIneIeansifegn: mays  luilemuaraussouy
Anulatienuuasnsey IN13HUIAA Revised Bloom’s sEAvaINalaLnAg
N13UsEIEU PISA 2025 Taxonomy @ANURAAINIAY
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(memorization trap): (Pedagogy) 30 (active learning) PBATTUIUNNT LLazmzﬁumzmumi
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AUINANUATNITUTIENY §18891UNTOU PISA 2025 aneiuanAINE
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FILLDY
4. yingauazaluvie K Wl 4 gilomsWaungeRanssuns  LileuAtlyyeings
AANALAREY (Knowledge) FeudtaussaugInereans i NNAUIAEYPRN
(misconceptions): dudSuinugnafetuguasudly  UfRiduns
UniFeunavinwens uluriminaraindeulugaings Usuiasuuwadn
AnutoyalulIngg (conceptual change)
7 2.1 uazduunfall
danARBItunaN
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5. M3Uszliunalinsad: P el 5 gllemsinuazUsziliuaniy  ieaiiaaesile
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dnlau
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gaymedieiinislende
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AN1M399183An35 (organizational memory) W a¥nw g uaNsIaULIT NSl AseE uaauAny
ogwiaiiies 2) Sfidevuaraningn (O gnisladasinsdn: ndeyaisusednsluimsgiu
1 2.1 (Gosazmanaugn 6.33) fdesjseenuuuaiionnd 2 uaz 4 IhangAnidemuusssuuagnsin
auTsousseav “Useiduai” (evaluating) Lﬁaquam'wmﬂf]zyiyﬂ (learning gap) MUNTBUNS
Usziiu PISA 2025 3) fidtBaeu (P) gmisidugdnnemmazmnmatiy: enatedudnnisasu
wuuussens Taegideeenuuugiieldud 3 wag 5 Wilerasuunumasgnisdu “cognitive facilitator”
K1uNsTUILMTAULNY (5Es) Tfunmsadanudaudamedgalidifouaisesdmnuimenues
fedu madadeluszeriadumadsuinganisiBeuslidugnsmansuinnssuiiigiuseiuids
Amsiduuds Wedundnuseiulunisenseiumnueaniduineimansogiedefulussognis

119 (do) waznisvenena (diffusion) sialu

anUsena

v A

nnan1s3deluasedl fIdenulssifuddgiivuieivnenaldivinisifiesnszau

o

AUITOULAINNRAIATATUINGINANTAULUINIG PCACK-4D Model 4l
1. Ingan1salanssausn1sAndugluaseingadransnienin: 3AUANAINTT
dasdramedyan

HanITade s nauneliiugoritinisiseudingaluninsgiu 7 2.1 lnglanginue

(%
v

N13AATUE (HOTS) sedu "Useiduan" (evaluating) Toyaliuszdndaintaaaudai 20 Faildns
n1snaugniiessesay 6.33 azvioudatediialunisysuinsanuidaussauy "nsussidunay

PONLUUNTAULEIEMANIUINITINGIANANS" A1UNTOUNISUTELIU PISA 2025 F93ngaRena1iiidndn

v @ o

Seudsinegluiuanaausn (memorization trap) MATinYeNsATIAEEU Lagdmnudadunnunans

Y

e

vosmmaaIniingimand dymsnmitdsgndsengidulandgnsaanslunisiamn
"knowledge stack 6 Laa" MelFgULUY PCACK-4D Lita1d suunuimagdmsidu Tdsmatlygn”
(cognitive coach) fitjanmefudinanuduazad g aussauznsAnTiviusasg uanaeg By
2. 99991955319 "MsUFUR" waz "nnsaguasdaug’: unumiiasaudivesng
9NMTRATIBRTIRUNMNUT TydlaAnainn1sunfianssunnass wiinanAIy
unnsoslu "nsEUIUNTATIaRINNLNY" (sense-making process) TngaainLs asnagUnalile
Uszndaan ibrdiseuvialenialunisinaussaug "nisudaninumvungdeaya’ (interpreting data)
ANuUNTeU PISA 2025 (OECD, 2023) uonandi mm'a%’mmsmumsé’mﬁné’aﬂmﬁguiﬁmalﬁcgﬁau

wagyAuaNuTakgmisdg e (cognitive conflict) dewwalimiinlassasranalygriianaialuilon

a &

MTUNETIY U MIFUausEnIn "Msazang” Way "Msvasuwal’ Tuinsgu 1 2.1 Faasvioudn
AiFeudiliaunsaldusedndneudaing1mans (evidence-based) lumsasiesdmnuiiienuios

JERRRNNRER



Uit 32 auit 1: unsAm - quisu 2569
Vol. 32 No. 1: January - June 2026 185

3. unagUlBadaLauanuzaINNITaRUTY
JorAununuAzLuLANENgsgalutaaauten 20 (Feeay 6.33) Feiavinwe "msussiliue"

(evaluating) WALANTIAULNITORNLUUNITAULAIEMIANUINIINGIMEAT aioudaingnai1us

[
v 1

LWaN3¥UIUNT (procedural knowledge) YDIHITHUBYNTURTS HANTTITEFTAIIAUNAMANLAADIN
fausssunsaouLuuienenmenssiingindulasunanisneassienuies faifusuuuy PCACK-AD
Fagjafunisuduunumasgmadu "germismnuazainmstiyan’ (cognitive facilitator) 71
ANNAINTaluNTg "Tergatelinagns” (strategic waiting) Lﬁalﬂmﬁuﬁiﬁﬁﬁau%m%@ﬁumm
Faudanadyaiuazd oulossedndnenuddnenmanddionuies winnssy knowledge stack
6 Lail ﬁagﬂaamw‘umLﬁaLﬁuLﬂ§QQﬁaL%aiwﬂumﬁm?{aumuﬂgmﬂmsLi‘Jup:JaiwiaLﬂfam dn1sidu
Frhnszuumsuiensseiugs Wesnseiuanssauraaan3lvEsdununsou PISA 2025

4. nmstadeiiuaud PCACK: Anussunadslasaieuasusunaniufinm

nsUszendldguuuy PCACK-AD weliiuinsnininvesinganisiseusnntiuiiedin
Adeu (P) uaziilom (O uwiduiusedsiifedfyiuiinsudms (A) wavudun (© Tagame e
"aalaisioidlomnsiving’ 'luiiaL?Susuumﬁml,ammaﬁLm%ﬁgmw "Au gy (Knowledge
Attrition) 9annslendreyaainstesnde Tnsdedunuilldvensnsouuuifn PCK Wiu (Shulman,
1986) gn1sifuszuvinauiinudsdud dosysaunnistadudslassadisuaznisuimsdanms
(Woratadasawat, 2023) UuUy PCACK-AD 3a3jaa319 "Knowledge Stack” titevhmiindiilu "aumsa
9189ANS" (Organizational Memory) ﬁ'am1iaﬁ'qm'agma:uiiauwﬁﬁm%quﬂmﬂﬂmlé’ﬁuﬁ
nsdanadessuulufid A wag C 4 JadugnsmansiinssUszavsuaniinisimuiagieyanatuy
fadu Surihludnsdagerindnnisuazenssduaussousd Souldesnadugssuuazdsdu

5. NM99ANLTITEUUABUTANTTUYAAIUS (Knowledge Stack)

31nM93ATzANdIn sTnduannisdunivalngudvunedsswuudunivel
Adlaseadns nudn ﬁﬂﬂgLLﬁzﬁU%Wﬁﬁa\‘]ﬂ’]iLﬂ%iENﬁ@LSQU\‘]iz‘UULﬁ@LLﬁﬂm%ﬂL%ﬂIﬂiﬂﬁ%ﬂﬂ IAYLULONES
Funuuiidenlssanasgiuegdniaunazyafanssuiiiy active leaming (5E) mug lufunsiiam
VINYENITIANALEIIATIEY N15aT9YARINS (Knowledge Stack: K) Tugduuuuinnssugile 6 ey
Jaldleifisanisnande widunisadne "anumsas vedasdng (oreanizational memory)" ANUNG Y
53UUT4 Von Bertalanffy (1968) fiuasaudnsaninnisuszaiusinusznoud o og 19dunus fu

Weolviin "umalyg Ndeuudinsuisusdasymains

YDLAUDLUL

1. Yarauanuzlun1suinalag Uy

Y

1.1 nrsuaudananisui "winnssugaai1ug 6 ey (knowledge stack)' luldidu

s

wwamslunistmanislnadimsulsassuvuinian oas1wInIgIun1saoulI v Inemansidu

SYUULREINU



NTENTNTIANANITANYY URINYIRYUIIEITAN

186  Journal of Educational Measurement, Mahasarakham University

1.2 mywanagmsEntiufissudidon (content) uideatiuluinsusuunumagls
W "fEruneamazanmatiyan” (cognitive facilitator) 1338 msldmaanitensedulminisou
UszLiluAlazasunan1saasInignuLeInIunsaunsuseLliy PISA 2025

2. tauauauuzlumsisoaedoly

2.1 Asiin1sAnundannass (experimental research) luszasdl 2 wazszusdl 3 uile
UszifiuyseavBnaresgUluy PCACK-AD wazuinnssugnamg 6 1y (knowledge stack) Aiisonns
WanaussaurauaaInduIneImansvesinseuludasedng

2.2 msiimeianszsuuiimafnnueeulay (digital supervision platform) Lteatiuayu
nsldfguiuy PCACK TulssFsumnadniiogluiiuiividlng ieandesindunadifsnndensg

MAVINTUALALATUNNTATNYLTUUNINTITEUIINAIV TN (PLC) pg9siaLileq

References

Anderson, L. W., & Krathwohl, D. R. (2001). A taxonomy for learning, teaching, and assessing:
A revision of Bloom’s taxonomy of educational objectives. Longman.

Organisation for Economic Co-operation and Development. (2023). PISA 2025 science
Jframework (Draft). https://pisa-framework.oecd.org/science-
2025/assets/docs/PISA_ 2025 Science Framework.pdf

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational
Researcher, 15(2), 4-14. https://doi.org/10.3102/0013189X015002004

Von Bertalanffy, L. (1968). General system theory: Foundations, development, applications.

George Braziller.

Translate Thai References

Chiang Rai Primary Educational Service Area Office 1. (2024). O-NET result report: Academic
year 2023. Group of Supervision, Monitoring and Evaluation. (in Thai)

Office of the Private Education Commission. (2024). Guidelines for driving PISA 2025 score
enhancement in educational institutions. Ministry of Education. (in Thai)

Techakaew, S., & Deemee, P. (2023). Manual for using the Basic National Educational Test
(O-NET) analysis program to determine the efficiency of teacher learning management
in Phrae educational institutions, academic year 2023 (PROFILE O-NET 2023). Phrae
Provincial Education Office. (in Thai)

Woratadasawat, W. (2023). Supervision model for promoting teacher's learning management
competency in small schools. Journal of Educational Innovation and Research, 7(2),

445-460. (in Thai)


https://pisa-framework.oecd.org/science-2025/assets/docs/PISA_2025_Science_Framework.pdf
https://pisa-framework.oecd.org/science-2025/assets/docs/PISA_2025_Science_Framework.pdf
https://doi.org/10.3102/0013189X015002004

Uit 32 auit 1: unsAm - quisu 2569
Vol. 32 No. 1: January - June 2026 187

ANSNAILILUUIREUNTTAULNISaSUNEad1auduInendans
1599 AAULEEY FIMSULNISEUSLAUNSEURNEWINDUUANY
Development of a Scientific Explanation Competency Test on Sound Waves

for Upper Secondary School Students

noug Nealsyln
Krissada Tongprapai'”

(Received: March 31, 2026; Revised: April 26, 2026, Accepted: April 27, 2026)

UNANED

MYl TnaUszasfiawmuILuUInaLssausNMTasUeeg 1 lwInemans 1599 AaULEeS

9
v v
J a

dmsudniSsuseautudseudnwineudate ddunsulunisimuiwuuineed 1) Avuadeny
WU RN sveaussaurn1sesuiseg 1 duinemans 1309 pdwdess 2) Jiasiziiiient Avue
lassasnauazdnnutevewmuuin 3) asetamauuwazinaeinisiiasiuuwuudnme 4) Ussduaiy
Wgansswazaaminzaunen1siilly 5) Ysuuswuuiauanilunasedduasmannimvewuuin
oA AueInd1s 8auaTikun ANUeuaty wazAun MTBsnaeinIsiiasILY
HANIFITENUTT WUUIRERNTERUUAMMTET LI TIARAINBUN A3 190 U AT 890159
a & = ! o v o Y v ! v 1 = & v a )
Wadlemuaziianumungausanisinluld Weihluveasdddiungudiegne daduinisouseauty
o = N a ° a = v o 1A o A o %
JseuAnw U9 5 911w 40 aw NS suvwnlng wimisudmiauns s ey (Soe aAdudes wua

uedaluimglasunisHnEuduansTauEN1TesSUIeeg I aduInemans nulin AueInNdedien 0.469 -

s
a

0.500 1U199UNTAT 0.325 - 0.363 dUUSEaNSwoan1v8IATauUIAtAl 0.719 wazA1dulssans
anduwus nulutuidan 0.766 - 0.913 asdukuuInias 193 uaiusavrldldussiiuaussousy
nsesurgesrnduinemians 1509 Adudse vesdniSsuseautulseuAnuineulaislaag el

Useangnm
ARy aussauzn1sedulwenuluivenmans nsuszifiu Wand

Abstract
The objective of this research was to develop a scientific explanation competency
test on the topic of sound waves for upper secondary school students. The development

process comprised five stages: 1) defining the operational definitions of scientific explanation

b eumiang Inegiuragting sy a1v1ivniEnd lsaSeuitendedmioumng

1 Senior Professional Level Teacher (Physics), Phiriyalai School Phrae.
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competency regarding sound waves; 2) conducting content analysis and determining the test
structure and number of items; 3) constructing test items and specific scoring rubrics; 4)
evaluating the validity and suitability of the instrument; and 5) refining the test for pilot testing
to determine its psychometric properties, including difficulty, discrimination, reliability, and the
quality of the scoring rubrics.

The results indicated that the developed extended-response subjective test
possessed content validity and was suitable for implementation. The instrument was pilot
tested with a sample of 40 Grade 11 students from a large secondary school in Phrae Province,
who had previously studied sound waves but had no formal training in constructing scientific
explanations. The analysis revealed that the difficulty index ranged from 0.469 to 0.500, and
the discrimination index ranged from 0.325 to 0.363. The test achieved a Cronbach’s alpha
coefficient of 0.719, while the Intraclass Correlation Coefficient for inter-rater reliability of the
scoring rubrics ranged from 0.766 to 0.913. Consequently, the developed test is an effective
tool for assessing the scientific explanation competency of upper secondary school students

regarding sound waves.
Keywords: scientific explanation competency, assessment, physics
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2. dorauauurlumsiseaieialy
2.1 wamiseassilduannguiiegreiiduingeunnlsafoutsenuaualg
avludmiaunsiiodsadouien Sso19vziiusunfiuanmsannlsaiourundnlusisdonin wie
Tsadousuinnans lunsiseadsoludemsthuuuinatuiendui luneasddtuinEoululsaseu

= Aa a i a
U € ‘VIlJ‘UTUV]LLﬁﬂG]'NI‘UQ']ﬂL@@J

(%
= ¥ =

2.2 M3Iduaseildngunisneaasukuun wau (Classical Test Theory: CTT) Tunns
AnERaunmBATeileddlveiianA i fivesonnudsunuasmungusaeu Tun1sidease
dnlumasvenenguiteg1dliianunainiatswasiuiuuInty waglivgunisnavauss (tem

Response Theory: IRT) lumsinevinanmiasesiiaiveaiengiadadeu (item bank) sialy

References

Alameh, S., Abd-El-Khalick, F., & Brown, D. (2022). The nature of scientific explanation:
Examining the perceptions of the nature, quality, and “goodness” of explanation
among college students, science teachers, and scientists. Journal of Research in
Science Teaching, 59(10), 1833-1873.

Andrade, V., Freire, S., & Baptista, M. (2019). Constructing scientific explanations: A system of
analysis for students’ explanations. Research in Science Education, 49, 1323-1349.
https://doi.org/10.1007/511165-017-9648-9

Bajpai, N., Bajpai, R., & Chaturvedi, K. (2015). Role of scientific explanation in science
education. International Journal of Science and Research (IJSR), 4(11), 1431-1434.

McNeill, K. L., & Krajcik, J. S. (2008). Scientific explanations: Characterizing and evaluating the
effects of explicit instructional support on student learning. Science Education, 92(1),
53-87.

Murphy, P. K., Greene, J. A., Firetto, C. M., Hendrick, B. D., Li, M., Montalbano, C., & Wei, L.
(2018). Quality Talk: Developing students’ discourse to promote high-level
comprehension. American Educational Research Journal, 55(5), 1113-1160.
https://doi.org/10.3102/0002831218771303

Ningsi, S., Sappaile, B. I., & Darsikin, D. (2019). The effect of discovery learning model on the
ability of scientific explanation of students in class XI SMA Negeri 1 Marawola. Journal
of Physics: Conference Series, 1157(3), Article 032013. https://doi.org/10.1088/1742-
6596/1157/3/032013


https://doi.org/10.3102/0002831218771303
https://doi.org/10.1088/1742-6596/1157/3/032013
https://doi.org/10.1088/1742-6596/1157/3/032013

Uit 32 auit 1: unsAm - quisu 2569
Vol. 32 No. 1: January - June 2026 201

Ruiz-Primo, M. A, Li, M., Tsai, S. P., & Schneider, J. (2010). Testing one premise of scientific
inquiry in science classrooms: Examining students’ scientific explanations and student
learning. Journal of Research in Science Teaching, 47(5), 583-608.

Sari, B. K., Sahyar, & Sani, R. A. (2021). The development of physics objective tests based on
PISA for sound wave topics in high school. Journal of Physics: Conference Series,
1811(1), Article 012027. https://doi.org/10.1088/1742-6596/1811/1/012027

Secolsky, C., & Denison, D. B. (2017). Handbook on measurement, assessment, and
evaluation in higher education. Routledge.

Sener, N., & Tas, E. (2017). The analysis of the scientific explanation levels of the primary
school teacher candidates. Universal Journal of Educational Research, 5(8), 1311-
13109.

Tang, K. S. (2023). The characteristics of diagrams in scientific explanations: Multimodal
integration of written and visual modes of representation in junior high school

textbooks. Science Education, 107(3), 741-772.

Translate Thai References

Institute for the Promotion of Teaching Science and Technology. (2023). Results of PISA 2022:
Reading, mathematics, and science. Institute for the Promotion of Teaching Science
and Technology. (in Thai)

Janto, N., Kitkeunggul, S., & Chapu, S. (2020). Development of argumentative learning
management using forensic science issues to promote scientific explanation
construction abilities of 10th grade students on human homeostasis. Journal of
Education Naresuan University, 24(1), 176-187. (in Thai)

Lertdechapat, K., & Limpanont Promrat, P. (2018). The effects of collaborative inquiry on
lower secondary school students' scientific explanation certificates. Journal of
Education Studiies, 46(2), 174-191. (in Thai)

Pinchai, J., & Seetee, N. (2025). Development of a Scientific Explanation Test on the topic of
Gases for Upper Secondary School Students. Journal of Educational Measurement
Mahasarakham University, 31(1), 121-137. (in Thai)

Srisa-ard, B. (2017). Introduction to research. Suwiriyasan. (in Thai)

Suwannahong, P., Seetee, N., & Khumwong, P. (2025). High school students’ construction of
scientific explanations on the circulatory system. Journal of Education Studies,

Chulalongkorn University, 53(3), 1-18. (in Thai)



NFENTNTIANANITANY UUTINYIRBUIIEITAM

202  Journal of Educational Measurement, Mahasarakham University

Veeraphan, D., Wuttisela, K., Khampu, C., Thanaheuang, C., & Wuttiprom, S. (2025). Inquiry-
based physics learning on force in everyday life to enhance scientific argumentation
skills. Journal of Research Unit on Science, Technology and Environment for Learning,
16(2), 143-155. (in Thai)

Wannathai, P., & Pruekpramool, C. (2021). Comparing the efficiency between ability in
constructing scientific explanation restricted- and extended-response subjective tests
for Mathayom Suksa 4 students. Journal of Graduate Research, 12(2), 118-132. (in Thai)

Yohyong, S., & Pitiporntapin, S. (2019). Development of grade 10 students' argumentation
skills through science, technology, engineering, and mathematics (STEM) education by
the 6E learning cycle in the topic of environmental conservation mission. Journal of
Research Unit on Science, Technology and Environment for Learning, 10(2), 183-200.

(in Thai)



Uit 32 aduil 1: unsAw - fguisu 2569
Vol. 32 No. 1: January - June 2026 203

nMsaeIesiiatanmamsalunisysannstyyussivgaunseu AI-TPACK
vaspglseuAne luTmIanealan
Development of an Instrument to Measure Artificial Intelligence
Technological Pedagogical Content Knowledge (AI-TPACK) Competencies

of Secondary School Teachers in Phitsanulok Province

S3ranual Junsh way algniud Uszduuiw?
Tiralak Jandee! and Nattakan Prachanban?
(Received: April 29, 2026; Revised: May 29, 2026, Accepted: May 29, 2026)
UNANYD

[V %
v a1 o v

mM53deasellsiiauemsiauiasesiofannuausalumsysannistyanussiugana
n30U A-TPACK dnsuasdseudnuiludwminfivalan lnguszgndldsuuuunuuindeaniunisel
Yausgiudansugrand 3 ndnlunisdanisdayniluaniunisal U] Uaauase nqudiegis
Agsisufnun $1uru 405 Au Fae3Ensguuuuvanedunou 3 osdiofi WA ulsznaudae
pdUsEnou 4 ¢1u 16 fauad 1 45 dadinnu Tagldinasinisliazuuunuuguin 4 sdu wams
praeUAMA NI Luuinididiunaduunsiedoganin 0.20 nnde wazididindnuiisauy
aruaenadasmeluistuniniy 0917 nanmslinreiesduszneudedusududuaes Buduinlea
n13infinunsudalasiainawazasnnaeeiudeyaliausedny (Chi-square = 105.743, df = 86,
p-value = 0.073, CFI = 0.992, TLI = 0.989, RMSEA = 0.024, SRMR = 0.028) inaudiunfisesuviaadiu
flas19ad udreaziunuInsguAUung (Normalized T-score) a15ad uunALAINIADENLTY
5 sgavU wan13ussiiiunud luninsiuasdseudnwidiulugdaiuaiunsalunisysainis
Jayausehvgegluseauliunans (Sesay 40.25) 599a9U1A0TEAUAY (Feuaz 25.68) LazsTAUs

(5awaz 23.70)

(3 L =

ARy NIRRIULATedle Uygusehvg asdseudnun A-TPACK

<9 Y

! fanszaudTygn @a1173detazUssidun1ansany) AuzANYIAEAT NNINDIAEULIAIT

2 fgmansnanse MAIYIuImS 338 waeiannuinnssuvimsiinm anefinwieans anInetdeusems
! Master’s degree student, Educational Research and Evaluation, Faculty of Education,

Naresuan University
2 Assistant Professor, Educational Research and Evaluation, Faculty of Education,

Naresuan University

* Corresponding Author E-mail: tjtiraluck@gmail.com



NTENTNTIANANITANEY URINYIFYUIIEITAN

204 Journal of Educational Measurement, Mahasarakham University

Abstract

This research presents the development of an instrument to measure the Artificial
Intelligence Technological Pedagogical Content Knowledge (AI-TPACK) competencies of
secondary school teachers in Phitsanulok province. A Situational Judgment Test (SJT) format
was applied to overcome the limitations of traditional self-report measures and assess
professional judgment in real-world scenarios. Data were collected from a sample of 405
secondary school teachers selected through multi-stage random sampling. The developed
instrument consisted of 4 main components and 16 behavioral indicators, totaling 45 items
utilizing a 4-level rubric scoring system. The quality examination revealed that all items
exhibited discrimination power greater than 0.20, and the overall internal consistency reliability
was high at 0.917. Furthermore, the Second-Order Confirmatory Factor Analysis (CFA) confirmed
strong construct validity and an excellent fit with the empirical data (Chi-square = 105.743,
df = 86, p-value = 0.073, CFI = 0.992, TLI = 0.989, RMSEA = 0.024, SRMR = 0.028). Local norms
were established using normalized T-scores, categorizing competencies into five levels. The
assessment showed that the majority of secondary school teachers possessed a moderate
level of AI-TPACK competency (40.25%), followed by high (25.68%) and low (23.70%) levels.
This research provides a standardized measurement tool and essential information for planning

teachers' professional development in the artificial intelligence era.

Keywords: instrument development, artificial intelligence, secondary school teachers,

AI-TPACK
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3 amuddudemitysan  Anudvesagssning 1) 14 Al drsrayuueslv 9 iesnsziuadeimgy
mslgauseivg (A- wialulad Al fiu luirvonu
Technological Content Wemdrnanzma 2) 14 Al a¥rauazinassie wiieuuuiniaii
Knowledge: AI-TCK) ﬂiaUﬂqummi LRNIZL A UAIVTIY

Tumsiiansanidi Al
ausniaus 9199
vieashadenluguuuy
Tl 9 161 saudennug
lunsusziliuanugnies
ez detioves
el Al @$aumnu

NANNITVDIAIVIIVIUUE

3) A3RERUAINGNAILAT STy TeRANaIMIYINTS
Va3 Al
4) $tedrrinves Al ldvnamzuasiindelaaisld

Wnaateyad98eduy

4. PUFANUITEFITY

UayeyrUsehng (Al Ethics)

ANUFvRIA3luNTg
AR Uszidlu Lay
snduladenldnse
pOnWUUNS LY
Uyayuseavgluuium
nINsAnY lnedn
RANNITNNA3LFTTY
NOVUNEY WaZAIIY
SURnvauRedan e
Yosfunansenuidsaud
orAnTuUY Founaye]
Jdwladnude naonau
A1UNI0018NOALAE
Ugnileanfiaruaing
windlen anulusla
wavAuULTelioves

a

wialulad Al ungiFeu

1) San1seruidetie anuiuaslasnsy wazay
Judud (PDPA)

2) anANUWABNAAL ARSI TUANIOULE RS
dane3niu

3) faulusala Wawensly Al uagnsyuindenise
ANMNTURAYOU

4) Thuywdilugudnandlunisdndula warinwiniy

o0

v ¢

MNYNIIVINIS

2.2 A1ATIVFDUAINUNNILANVDIAIUIT 11519872097 Wasradunuulseiiiuviia

a

WNTUTZINUAT 5 5¥AU WaziauaraglieInaduu 5 au Wefinsaunanuminga uin1susaiu

v v v VA v =

Hagddervmgyinuiutes uiillesndeyadnuasuiasuszananiduiulsseauduiu {3383

Y

BoNIYARAUBUNITIUASA FILANULNUILAUA DY DANAILU DIA UNINNINNIT LT ADANWITUUATA

[ |

(Kanjanawasee, 2013) 531919A31117 (sensitivity) Ua9@dAnInanIg 9y et AL L9In I UNTUY
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va v Y

Aumud SiuvenquilieIney gITemvuanueifniiondUd Inensdia1dsegu (median)
faws 3.50 Tl wazdinuiivaenadesiulpelidfidesevinemelvd (QR) ldiu 1.50

[

2.3 MIasIUUUIn ﬁqé’hﬁqs??uasﬁamﬁwﬁl,%wﬁﬂ’amsﬁmumiﬂmﬁuma%’mﬂu
WuUTadsanIunTel (SJTs) 91uu 45 4o lnednasavnnisaivseaudandminisinulugafiva
fingdeundglumsujuinuais wieouairadudenuazinasinislnzuuuuuuguin 4 sz
AINANNINYBINTANFUL

2.4 nMsnsvaoumNnsadaiion (content validity) tuuunadeuiairsduaue
sofidmaainsiuau 5 au itefiarsanmiusenadesssvinaanunisaifuiowued suds
armgniestennasinsliaziuy Tnsdinseiddaianunsadaiommete (-ov) uasduia
psaaatiu (S-CVI/Ave)

2.5 msmAsuIunuazaNiss thuuunaseuludavinlusuuuudidnnsednd
(Google form) wazUszaruaudwisdevsennuoyinsiziinudeyatunquiiegengiseudne
ludawmingnsang 91uiu 56 au lagligneuldiarlunisiuuunaasuyszanm 20 - 30 u1¥ wagld
syogialumaivsunndoyany 1 dUast mntuigedeyauiienedaisunasuunmede
(item discrimination) f8n1svANduUszanS anduiusseninanzuuuedefuazLuITILUUY
U3uuA (Corrected Item-Total Correlation: CITC) uazdiaesimenaiissuuunmaenndoaniely
(internal consistency reliability) ﬁ?ﬂqmiﬁmﬂiz§%§LLaaWWmaﬁﬂiau‘um (Cronbach’s Alpha
coefficient)

2.6 MINTINADUANUATUTILATIATN (construct validity) duvunaaeuatiuauysal
uifudeyatunguiesns W asifseu@nuludmiafivalan S1uau 405 au antfuthdeyaids
Uszdndaniinsgviaiuaennaeinauniuvesinansinmeaiian1siinsgviesnusenouddudy

v v

DUAUABY (second-order Confirmatory Factor Analysis: second-order CFA)

3. MaiusIusutaya

N

[y

Weldrlunmsiiurusudayamuaiutunou fel

@2

(% '

fumeuil 1 mafununadoyaifiensaaouaumngauresinusdangideisy
5 au Ingdwuuysediunslusudlduasmenies Iissesiaan 5 dUani

Fupoudl 2 mafununudeyafionsaseuaunsadademang desmaeei
mmjjuﬂismusuammaumeﬁﬁmwmaauﬁLﬁﬂmaﬁﬂﬁ (Google form) lUiiudoyarunag
fsoudAnuiludmingnsdng S1uau 56 au ol grimArsIuaduNLazANLTiss [dsyazinm
1 fUai

fupeud 3 mafvnunadeyaifiolienginunsaddasaiuaradanaeiung

a v

H3deUsvauvenuayAs s uteyaiuagiseufnwludwiniivalan lneusnisnisneaeu

sgndunnsgiuruwuuindidnnsetind (Google form) N5z UMTLITTRLIULATAIAITIAUABUATY
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nndeiedesiudeyaaqye tnelinauldiiaiussuna 20-30 wiideau Tdssezaniuteyasiy

4 Fam lesudayanaundusteauysaldniunsdy 405 au

4. mAwMideya

funeuil 1 3sgrianumuranresiausd faea1Tsg U (Median) wasenfide
5¥1119A998 (IQR)

Fumoud 2 Tinsrzvmnunsadaienderduianunsadaidemsieds (-CV) was
syimnunsadaidomiatiuiuueds (S-CVI/Ave) mntiidnssimgiunasuunsiede (Corrected
ltem-Total Correlation: CITC) LLazmﬂ'wmmLﬁmqummaaﬂﬂﬁaqmﬂué’uqusé’uﬂisﬁwéLLaaWW
Y09AsOUVIA AeunTeTinTIziteyatiugu asvaeutonnandeafudae Bartlett’s Test wagdail
KMO Lagmsi19a0uaInuasigilasidasne ad8adani1sitAs1eiesnlsenauil g udusunuans
melusunsudiagy Mplus

fumeudl 3 aanasiunfssiuriesiudenisulasrsuuuAuidunsuuuiasgiuiiung

1o 1 § & ¢ A o 1 [y ) LY
LLGS‘VI’WWWWLL‘VMQLUBiLGUUIVIaL‘W’EJ"D@LLUQi%ﬂ‘Uﬂ’NNﬁWNWiO@@ﬂLﬂu 5 38AU

Nan1539Y

1. nansaLEINedaansalunsysanslyyUssivgaiunsau AFTPACK
v94a3lsEuAnYT nansdaaTIgiLazUstiiunuvanzanlaedid o2y diuin 5 au nudn
lassasieanuaunsalunisysannmslyguseivgniunsey A-TPACK UsenaumeasAuseney
4 F11 16 Fauel mansUssdiunuisdtsuediemsnganeglussduinniian Taededsegiu
(median) 88581119 4.50 - 5.00 Uaziauaenaaoiugs Inedaiidesenineniolng (IQR)
98581319 0.00 - 1.00 s?il’qmummsﬁﬁﬁmumﬂﬁam%

2. HANISWAILILATATIVHBUANUAINYBILAS BeilaTaad1uaursalunisysannis
Jygrvsziugaunsau AI-TPACK uuuiaanunisal (SITs) sfiadenney 4 #uden fAmundu
$1au 45 Fe Tinamimslinzuuunuuuin 4 sefu (3, 2, 1, 0) shethedadmanu anunisal agviumils
uanInLAIadn Al azanunuding sizdinnwddninaauazidlalanldfnimgwe daw viues
oS urevaNAITaIuYes Alegrslsldgadeaiian Waden 1. efuied1 AlUsENIANE
msaddiisnaamadng lilddanuidndndn (3 azuuw) 2. 95U18971 Al aa1nannsandideya
(2 Azuuw) 3. 05U1871 Al Aawmiiounyududlifiensual (1 aziuy) 4. advayuaudedn A
fiauidnidnAnasazazAsnseudInnny (0 ATLUY) NAN1IATIVABUAMAINNUTN 1) AIUATY
Gadewn fadwiiaunsesedo (-Cvi) agsewing 0.80 - 1.00 uasdadnnumsaisatiu (S-CVI/Ave)
Winfu 0.973 2) ArdunaduunTede (CITC) 8g5e1ing 0.301 - 0.746 3) ANANALTIEILUUAIY
aoandaaniolunisaty (Cronbach's alpha) TuseAugaindy 0.917 WefiarsmiA1aiios

F83AUTENEUNUI1 A1uaug A 1umelulad Jeyay1useawg (AFTK) windu 0.754 f1uaus
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Aunsaeuf ysunslyaiuseavg (A-TPK) AU 0.727 Auadusauiien1fiiysannis

3

UeyayrUsehing (A-TCK) WU 0.775 wagauausniuasesssulayiusedvg (Al Ethics) iy

< Y] ]

0.841 uar 4) ANUATNTIATIATEIBNMTIATIEIRIAUTENBULTIBUTUSURUADITUNGUAIBEN 405

v 6 Y] 3 v A v

au nuIlunadnnugennsesiutoyadausedndiluegned ArumtnesruseneuyniivedAgy

a

P9E0H FIN1519 2

AT 2 KANIANNNUNBIAUIENBY ANAIUABIALATOUNINSTIUYRNUENBIAUTENBY AIERR
NAFOU t wazAFUUTEENSNININTAIVDIDIAUTENOUANUANNANNTAUNITYTAINTT
UyayseRugaunsau A-TPACK (n=405) 91nN1353AT1E1R9AUIENULTIEUEUT

lumanisinanuansalunisysannisdyguseivg

asfUsznauuaziaUed HhiinewusEnoy
Factor loading SE t R?

msAesesiesdUseneudsdudusufuians (Second-Order CFA)
1. anuiuwmalulagUyyuseiug (A-TK) 0.839 0.030  27.792**  0.704
2. AmuFiumsasufiysannis Al (ATPK) 0.890 0023  38910%  0.792
3. amudfuidomniiysanns Al (AFTCK) 0.929 0029 31756  0.863
4. pnuianuasessindygy1useivg (Al Ethics) 0.947 0.023  41.974*  0.897
msAeseiesdUsneudsdududuiuiini (First-Order CFA)
TK1- mwsduazanudlafiugiufendo Al 0.548 0.054  10.097**  0.300
TK2- mwslumsldanuadesiio Al 0.678 0.034 20011  0.460
TK3- mwdlunseenuuuuasyfulgdnds 0.701 0033  21.453*  0.491
TKd- anuslunsuszidiudediamanaiaves Al 0.756 0030 25521 0572
TPK1- Anuslunisesnuuudszaunsainisiieuime Al 0.541 0.040  13.644**  0.292
TPK2- Anwflumsdamstuidounasnisaduayuynna 0.806 0.024 33285  0.649
TPK3- Anuzlunisesnuuumsussiiiunaluga Al 0.629 0.035  18.078*  0.396
TPK4- pnuslumsduaiuvinueluga Al 0.756 0.027  27.861** 0572
TCK1- mdlunisld Al iftensBeudidomuesns 0.607 0.038  16.093*  0.368
TCK2- prwdlumsadiaasdnasaiemiag Al 0.629 0039  16.108*  0.39
TCK3- Adlunisussidiugunwidommedvims 0.536 0.043 12496  0.287
TCKa- mrmslumsussidiutodinues Al ludlomivianiy 0.614 0039  15.643* 0377
ETH1- mwslunisdamsanuinidedie awsiunsasnsts wazanudy
o 0.597 0038 15593 0357
e
ETH2- avuislumsdaniseonueudes mnawindiesuaenadiiia 0.748 0.027  27.422*  0.560
ETH3- eougemunsgennasuiinveu anslusdla uasmengvsng 0.616 0036  17.104** 0379
ETHA- eoudiusngudiugudnans mansenusiodien uazanudodngna

0.782 0.027 29.360%* 0.612

313

X? = 105.743, df = 86, p-value = 0.073, RMSEA = 0.024, CFI = 0.992, TLI = 0.989, SRMR = 0.028
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3. namsaanasiunivesaasiiafaanuaansalunisysannsiyyruszavgau
nsau AI-TPACK f3duasranamiunisysusiesdiu (Local Norms) feasiuusnnsgiuiiung
(Normalized T-score) 9nnguinetnangsisoadnudiua 405 au e uunszduanuannsn
panu 5 szau man1sUszliunud Tunmswegisenfnwdnlngfanuaunsalunisysannis
Uryayusedivgmunseu A-TPACK agluszduuunans (Fewag 40.25) sesasnfeserugs (Geuas

25.68) harseausn (398ay 23.70) AUAIRU AIR151 3

A1579 3 INAUTTUNALAENTUUARNUMNETEAUANNEINSE AFTPACK Tuninsiuilarsigesausenay

AFTPACK  Azuuuunsguiiung AZWUUAY n1suUaAURUNY U Sovay
WnasiunAvesnuEINNTa AFTPACK (nN53u)
Faust 65 FulU 133 - 135 FEAUFIIN 15 3.70
55 - 64 127 - 132 FEAUF 104 25.68
45 - 54 114 - 126 sEAUUIUNAS 163 40.25
35 - 44 85 - 113 sUs 9 23.70
Raust 34 agn 57 - 84 sgdusLn 27 6.670
594 405 100.00
wnasiundduanuiiunalulagUeygyiussivg (A-TK)
faust 65 Tuly - FEAUZN 0 0
55 - 64 35 - 36 sERUge 105 25.93
45 - 54 30 - 34 sEAUUIUNaNa 182 44.94
35 -44 21 -29 iWTUG?’] 92 22.72
Rausdt 34 agn 16 - 20 sgdusun 26 6.41
374 405 100.00
inauinAsumFunsauiiysanns Yy UseRyg (A-TPK)
faust 65 Tuly - FEAUFIN 0 0
55 - 64 32 - 33 TEAUFS 116 28.64
45 - 54 28 - 31 sEAUUIUNaNa 161 39.75
35 - 44 20 - 27 seUs 101 24.94
é?m,l,m' 34 a3 10 - 19 szdudn 27 6.67
374 405 100.00
inausiunAduALsE e iiysanmstiyaussivg (ALTCK)
Faust 65 TulY 30 - 30 FEAUFIN 28 6.91
55 - 64 29 -29 TRV 72 17.78
45 - 54 26 — 28 sEAUUIUNAS 174 42.97

35 _ a4 17 - 25 SERUs 106 26.17
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135719 3 (6d)

ATPACK  Azuuuanasguiiung AZUUURAY nsulanIuiuIY U Sovay
Rau 34 agn 7-16 szdusun 25 6.17
374 405 100.00
wnasgiundduauiinuatesssulayaUuseaug (Al Ethics)
faus 65.00 Tuly 36 - 36 FEAUZN 51 12.59
55.00 — 64.99 35 - 35 JEAUGS 88 21.73
45.00 - 54.99 32 -34 seauUIUNaNg 141 34.81
35.00 - 44.99 19 -31 S%ﬁuﬁﬂ 97 23.95
Faust 34.99 A 8-18 sydusann 28 6.92
374 405 100.00

anUsuNa
nMAduasilaunsaefuneUssnudAganmsiauiasyssdueuausolunsysanns
Uyayusshivgnunsau A-TPACK lagadl

ANUADAAA BIUDILATIAS19LAS DI BTANULUIAAEINGA NN LULAANISTIAAINUAINITE

U s

AFTPACK fnnumsadslassasnsuazaenndotiutoyadsusedny Wunauiannsduasizingay

aa v

LWIRATYIUINISRRAUATESIN (Al ethics) Wldiduwnundnsauiumalulad F8aeu uasiiien

)

'
=

Feazvioulinuinnsinaussouzailugalygiussivglionaldnseu TPACK wuu

Qe

a

waule Taseasng

hO)

fiunTudsiauaesndesiuuuimamsadiaaioiotn Intellicent-TPACK vo3 Celik (2023) ua
1197¥n984 Chiu et al. (2025) agslsfiniu indesfletniiwmuntulunsidondsdfimnuunnsauas
9ate3INIMInINsveNA3 aslafena 1 Tnsidsuainmsldunnsussanaruuuyssidiuaules
(Self-report rating scale) yilunsiadvaussouginuwuuindanunisel Suagliaunsausyiiu
Insagaiiuisislfinnniinsaeunuisssziuauidnrieaushila
nswauna3esiieTadeaniunisal (SITs) aunmusandosiieTniegluinasig ey
Auasudadon Aguaduun wezanuifiss Wunalaenssannszuiunsiauiag esie
foonuuutemnuludnuuzarudaudmnanisinuiiagdomuiaeaidludufou (Wichitwanna,
2022) wauiunsldinasinsliaziuuluuguin 4 sedu 7 899unsounmuINITANTIOUY
UyayruseAvgvesgiualn (UNESCO, 2024) mstvualifiddenfiazioufanisudnideautnnssy
visoguidpaionisazidnaiosssuduinmst 0 Aziuy PrvanAnuRaIRRARUIINANIE B BIIAL S
dhianuies (Kanjanawasee, 2013) vhliadosfioatiuifisiuasuunguarannsainmiuaianse
yosagiiaeulderaismsaunmnnnsindeudneu
MnnmsUszifiufinuiagisednudnlngfanaansaluansmeglussdutunais

Wosanluseeidusenaunudn asAUsEnauaAIuANIAUNTaunYIUINIsTyaUTeRvs
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' [
I v

(A-TPK) usnuiingiigmuazeuuiian derunuidalszdndananuideiiluiesuisuazveneniy

¥
a 3

T udngazdianuanunsolunisldnumealulagdygiussAvgiugiu (AFTK) usinsazi Al un

<3 o9

' [
Y A

Uszgndldifieoaniuuianssunisisauiuievsziunaiseutudnadunnuiome Jawadnsd

4

v [ a

A9AAR9INUIIUIIBUDY Hava & Babayisit (2025) wag Xie & Luo (2025) ﬁizudw AT BTy

o

'
a v v

neRdvianalumesegnfedldiiismenenisenseauansiaus AFTPACK asdeadndudeslasunis
AnausudsluRnisiianzasiufinagnsnisasu (Pedagogical strategies) WivolviAnn1siasuniu

nnsiluiiesdldmalulagludgdusannmamaluladiionsdnnisisousliog1aunas

URIGITRINTE
1. darauauuslunisinaddeluly

1.1 YoftsszFlunsudanmamueazuuuainuuuindaaniunisel 1iesa1nnsle
0 AznuLNnasTsUInllFasounmeuAnLUUToasuALEtIlY witsdisnmanideinnsau
vieduidwiomsazifinaiosssy fiwavszdiululdfimevhenudlavuniiiiedestunisuana
finanmLndey

1.2 indedunuiiagludmiafualandazuuusunisasu (A-TPK) afige viiiesu
AsUfundngnamuiyaaing nidsuainnisousuinue Al flugiu (ATK) T nseusy
FaufiRmsfiiunagnénisaeu msoenuuURINTsH warnsUsHIiuNATIYSANS Al Lﬁwé%’juﬁauﬁq

1.3 inassinmsudamnumnessduauansoluwuuinatull Wesnninasiuanadl
a¥rsanninaeiunfseduiiosiu (Local Norms) lawigdaniafivnlan mnfiuiidudosnisululd
mstavinasiundlmisenisulasnziuuduinassuiung ielvnisulanawiugy Wusssu uas
aenAdoafuLIuNTuaseesdonindy

2. faiauauuzlunmsideafedaly

2.1 msfinismsnaeuaun el osllodeaiRdugainAnluiAgy wu mameunss
AIUENIW (concurrent validity) w3 earuasadenennsal (predictive validity) 1l aEuguinnzuuy
MNUUUTATIENUNITAL (SITS) A115aNEINTAINORANTIUNTADUITIVOIAS LABE 19U ud

2.2 msihedesdlenuuindeaaunisal (STs) ldussidufunguusznnsaslugiiniadu
wioSeuiieuusundadenuiifianuuaneneii wu IsaSsurwadnluruundulseSeuvunalng
fivavluiies nioagseduszandny esninaninuinden lassarsiugrunanalulad wae
FusIINBIANTT WANG1arT U 913dwasianua11TatunIsysuINsUyuseavgaiunseu

A-TPACK fiuannaiy
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unAnge

nsUssidulasanisaded T93UnvunisUssdununudnveslmans (Tyler, 1949)
finnuszasdiile 1) Ussiduinguszasdvedlasenis 2) Useifuusunisdnfuveslasing 3) Uszidu
wuaglunisimunlasanis 4) Ysediunisidilasansufus 5) Useiliunaansuedlnsanis was
6) AnAUkarUTHIUNANTENUYDILATINT WHAWBYA UTENBUAIY HUTYIT 91U 1 AU ANEAT
$1uau 6 Au sl Suau 1 au dhiFeudu U 1 - 6 $1uam 43 au funesesinidou S
40 AU wazLONAILARIHANTFouTEAUTY U. 1 - 6 Tnsfinw 2567 uazdnsfiny 2568 Ledasiio
fldlunisuszidiu e woudssdu woudunisal wuudanangAngsy wuuasuay wazuuuin
anAR TnanisUssdiu fell 1) namsussfiningUszasdasdlasinis wuin faquszasdvedlasinms
firnwaenndesiutyuazanusasmslunmsianndniS ey waeanudeinisvesiunaseslunismn
FinwrmandamanivesinFou urdemmnzautuidonluneinedamand ysuinissuty
wsugianaiies 2) nan1susziiuununisandulasainis wuin susuuianssululaseinisiiaig
wangan 3) wansuszfiuumslunsiamilasnig nuin de gunsal aarag evmsuazan
fanumfou 4) wansuszidiunisiilassnslUufoR wuda fie 8 Asnssullaruvmnzan Wesnld
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Abstract

This project evaluation was conducted based on Tyler’s Evaluation Model (1949).
The objectives of this evaluation were to assess: 1) project objectives, 2) implementation plans,
3) developmental guidelines, 4) project execution, 5) project outcomes, and 6) project impacts.
The data sources comprised one administrator, six teachers, one janitor, 43 students (Grades
1-6), 40 parents, and academic achievement records from the 2024 and 2025 academic years.
The evaluation instruments comprised assessment forms, interview schedules, behavioral
observation scales, questionnaires, and attitude scales. The evaluation findings are as follows
1) The objectives were highly congruent with student development needs and parental
expectations regarding mathematical skills, demonstrating a strong alignment with the
mathematics curriculum integrated with Sufficiency Economy principles. 2) The activity formats
were found to be appropriate and well-structured. 3) The project was well-supported by the
readiness of instructional media, equipment, personnel, and facilities. 4) All eight activities
were considered effective as they utilized learning processes rooted in authentic contexts.
However, some limitations were noted, particularly time constraints for complex activities,
student presentations, and the need for greater calculation speed and accuracy. 5) Students
demonstrated a "Good" level of mathematical process skills and collaborative abilities. Overall,
student satisfaction and attitudes toward mathematics were at a "High" level. And 6) The
impact assessment indicated an improvement in mathematics academic performance among
students in Grades 1-4. Most participants exhibited a heightened awareness of financial saving

and were able to effectively apply calculation and statistical knowledge to their daily lives.

Keywords: program evaluation, authentic learning, life- and community-based learning,

elementary mathematics
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4. FIUIUNUIVBINANU LAY 15 KT (5IUBNE15819D9 NAIWRD19DIN 191 INeeanLd?)

5. 19NE1591989 U518N15819BIATUNIY AUYTAl MUVANNITREUNITONDHBNAITRUY APA

ANSLVYULBNEITDN9D

o ]

MIEITATNITIARANITAN Y UNINETEUMENTANY TAPUNIYIUTALTAUIAUNININTANTE

De

1RsgIuENg ey nesussENTNTATT SeimuagUuuunaeuenatsiail

- MU lld3unuuN1TONBUY APA (Tth edition)

- nansddinuinedeaUailiumwdingunnsenisuaziindiii (in Thai) Aeving

- nsdldsunailinsansfinnsan Swmaenansersdenwilneidalise WeudaSeagiu el
AT ANTANTIVADUANUYNADIVBINTTEUS1983luULUY Translate Thai Reference waz198s
awilneazgnimesniutunouvesnsifissiseuns

- M3 89a0 U899 nsdlenanseed i uvanniwlneduniwsinguliiadisnus

189 uluNISITENE1AY
*mMadeurensedenuninedunsdngs $5nmadeuiindendsiunaifeunenisseds
mugiuuveIngingululdazUssian fswanBondsil
1) Fofidou Tuduseuuanavesidousazdofedeto
) Fodinauvzensznig Weududonwdngu
) Vi Waewann wa. Hu e.e.
4

Foi309 Fenendnus Faunanu Te1sans wastenuusyyninnms wallunwdingy
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A29819N15L VB U199 991NLBNEATSANY 9

M3AINTIARANSANET WInedemansaIN AMvualigeudsadunwiding uimun
Ny a 1% & @ 1 I A 9 vy o & o A
nsflgdsnmingliwlalunwndingy egrslsiny ielviillsuiuiaiunveansuua mensans

FUAUDAIDY1MIIFDINY H9T

1. N15919D9NVTIHD

1) dusia 1 A

g Te/ana/UNTun)./FasToe/(uniassi)./ddndiud.

gy ana,/dnysdede./(UNNUN)./TaiTas/(unaan)./drinfiud.

UsEIn 1851795504, (2562). 11500 UVIATINITNINAITANYIMAZAITUSATULUULSIAIY. ANUNNUNLLAS

PANTUUN NS,
Joint Committee. (1994). The program evaluation standards: How to assess evaluations of educational

programs. SAGE Publication.

2) Husie 2 AY

' [
N aa 6. A

e Ye/ana/uaz/Ae/ana./ANNUN)./Fol30d/(WuNATIN). /AL,

a6

denNge  ana,/snwigede./&/ana,/e./(UNium)./AoiTey/ (MuvinTei)./d1iniium.

v f av

widnwal 35vde uay glua Josaaly. (2550). W NNISIEAMIUSIYIING1TNUS. AU uag
LBNANIVNIIYING ANEATAIENT THIAINTAlIMTINg e,

Watt, S., & Darling, N. (2017). Teaching visual methods in the social sciences. Routledge.

3) fusis 3-20 Ay Tlddennau

e Yel/anal/We¥/ana’/Ae’/ana’/AeY/ana‘, Ao’/ ana’ /e anac,/ie/
/17171 /ana’ SRMRLN)./ToiTee/(unasadn)./d1infiam.
dengy  ana'/dnusgede’./ana’/Anysdede’. /ana’/Anvsdete’. /anat,/

v 1A

///////8nwsdetet. /ana’ /onustete’. /ana’,/onwitete’. /&/ana’/

o

S\ 0 v a

11111/ messete’ (ATRuR)./Foi50e/ Fuindai) /i,

WYS FUIR, 43R M NUBIANY, AN MNEDY, FEUATANA UITTunng, Wwugsunn WITNENa, Noul

a Cs

ANMSTRUIULN, way Useean Wuvan. (2557). mansuasaatnIsusmsnIsimuInsweIns

UL, HUNANELESNAMSITL.

9 9
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Ary, D., Jacobs, L. C., Irvine, A. K. S., & Walker, D. A. (2018). Introduction to research in education
Wadsworth.

* nsdildusingUniunilild (w.d.d) v3e (n.d)
“* NSANNNATIN 1 ldpassyaTanfium

¢ nsgilaiusngdiniinilld (w.um.) vse (n.p.)

2. NM138198UNAMNIINMITETLUUIUEN/Biannsalindilili DOI

e Jeosana/ifud). /Ao

UNAINY./F9775575,/UNERUUN),/Launi.
dunge  dna,/dnysdeve./UNun)./Aounaiy./48215575,/ Uiadui),/avnti,

giuv @y wae Ingsd Fuandnil. (2561). Wisurumsfinulned nsfinw 40, 275579775708
NISANYT UNITINEIFEUNIAITAI, 24(2), 13-21.

Wang, W., Song, L., Chen, P., Meng, Y., & Ding, S. (2015). Attribute level and pattern level

classification consistency and accuracy indices for cognitive diagnostic

assessment. Journal of Educational Measurement, 52(4), 457-476.
3. N1981999UNANIININTENSDanNIating (3 DOI)

ne

Fo/ana./ ). /Aounm /7915975 iavvesTliliavvosatudl), /
///////vavntin./https://doi.org/taudoi

Ssnqu  ana/Snwstede./(Diun)./Aeunaiu. /99215875, 1avvesTliliavvesatiuil) /
///////vaunidn./https://doi.org/doi

Rubright, J. D. (2018). Impact of both local item dependencies and cut-point locations on

examinee classifications. Educational Measurement: Issues and Practice, 37(3), 40-45.
https://doi.org/10.1111/emip.12183

4. N15319899MNINTWUS (FULAN)

ne

Yo/ana./(Uweuns)./Fo3neg1dnwus/[Ane1inususayanul Undin v3e
///////Aneninus Us ey i U addin]./Aoumninenag.
dnge  ana/dnwitete./Unwewns)./Fa3neiunus/[Doctoral dissertation or

///////Master’s thesis]./3oumianense.
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ados Wwiane. (2559). mssiandvedausousde s osinyussdusulsendnwmeuars
FdnineuemiuiinIsFnwiseFng e 20 (973571]) [ngnfinusUSyyrumyadinl.
UAINYIRENNIEITANY.

Ata, A. (2015). Factor effecting teacher-child communication skill & self- efficacy beliefs: An

investigation on preschool teachers [Master’s thesis]. Middle East Technical University.

5. M5919999ednusanIulad

a

ng Ho/ana./(UMkewns)./Jo3neg1dnus/[Ane1inususaanul Undin ve
/17177 AnenfinusUsanuvndudal. /Ao iuled./URL
e ana/dnwsdere./(Unwewns)./ga3ne1ns/[Doctoral dissertation or

///////Master’s thesis]./dot3ulas./URL

a3ns Wwiane. (2559). msviwnfvedausousde s osinsussdusulsendnwmeuars
Sarndinaeiuinsinwsendny e 20 (9735571) (IneniinusUSeyeyrumdadinl.
Academic Resource Center Mahasarakham Universiry. http://khoon.msu.ac.th/_dir/
fulltext/fulltextman/fulld/sujittal1402/titlepage.pdf
Ata, A. (2015). Factor effecting teacher-child communication skill & self- efficacy beliefs: An
investigation on preschool teachers [Master’s thesis]. Middle East Technical University

Library. http://etd.lib.metu.edu.tr/upload/12619101/index.pdf

6. 159199991 3U A

o

ng Fo/ananiew./@,/Suidouiiwewns)./Founau. /Foviuled./URL

9

denge  ana/enwitetied e /T, Wew/ Suiwewns)./Feunaau./Aeviules./URL

* nadlfladfuiimeunsusing Wld @U.U) vide (n.d)

* psEnduTIngen wa. e a.e. Taldua @) il

aAd v P ¢ 2 A ) v A & ¢
* nstivegeuardeiiuledduiemeniu Tidayaiiuludaan

o

\NSEAANG 1930 NAANAL. (2552). umiSeuanigaLuing [UnavangnsaleeITnmIuAIunednIT
FAINUTINIY. http://www.kriengsak.com/


http://khoon.msu.ac.th/_dir/
http://www.kriengsak.com/
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N1591999 luLian

msonsddluilomildszuuwnu-d lnedewdaidunwdinguisiun tnelisuuuunsdeunadl

1. n3alfusia 1 Aw
ana/@) vi3e (ana, U)

Parker (2019) Wu3N

......... nslddedinueaulatiuazanuiesenvesiugulanuduiusiu (Parker, 2019)

2. n3aigues 2 Ay ideusie “and” vise “&” sl
ana/and/ana/(U) w3e (ana/&/ana, U)

Sawangboon and Erawan (2020) na1131

JudensgauszuunsUssiiununnlilauinsgiu (Sawangboon & Erawan, 2020)

3. n3igusis 2 au AUl TilsuwuanaRnzALLINLAINLAIL et al
dna/et/al/ (V) w3a (ana/et/al,, V)

Pearson et al. (1984) na1731

................................................................ (Pearson el al, 1984)
4. n30IN15919BWNNIFRIUVATaYE IMTUSEININAFUSNYS LasAULARZUNAIIY
\ATRIWIHNEERINA ()

Embretson & Reise (2000); Marvelde et al. (2006) ladaAunuIndannandriiin

........................ (Embretson & Reise, 2000; Marvelde et al., 2006)

5. n3tin138198enlilad s nduatuunduniseduielildhii “as cited in”
NuveeEdeu (1) gnenveglunuvesiilieu (2)

ana’/(@/as cited in/ana®@,/A)............ VSO o, (@na®,//as cited in/ana®,/A)

Arnett (2000, as cited in Claiborne & Drewery, 2010) Tvvatauauyin

.................. (Arnett, 2000 as cited in Claiborne & Drewery, 2010)
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nsi¥susen1ssndsnieineluniudenge

(Translate Thai Reference)

nsWeusIeMIssdan i inedunindingy smslisuiindieadaiunindsusen1seneds
musULuuvsInIndInguluidazUssinvvesansaung dvazidundsil
1. Yorl U VUAUAIBULANAYDINTULAL AR YBLD

o o & a 2 A [
ETMUNNURIDATENTN L‘UEJ‘HL“U‘LM@J]’]H’]@QHQH

=)

2.

a

~ ¢ a <
NNUW LUAYUINN W.A. LUU A.A.

)

&

91509 FoIMeilnus TounAy ¥0115815 uarlorulssgaivins walunwdnge

A W
@b

A19819N15971999 1 uKlann

VimiAsUNS adneyny (2563) laAnw1ideises. ..
Sawangboon (2020) le#Anw1iduises.....
- FUDWNTTAUTEUUNTUTEURAN IR (TRlASUNS a379usy, 2563)

- FUMENTEAUTEUUNIUTEURAN NN (Sawangboon, 2020)

578N1591994 (Reference)

U530 10513550, (2562). 1159004 UUIATINITNINNISANILALNITUTHIUMUUITINIY. TN
PANTUUN NS,

Erawan, P. (2019). Designing education program and rapid appraisal. Chulalongkorn University
Press. (in Thai)

fAwg NAUAIFING. (2559). NFATUUTUABIANTVDIUNINRET WAl WUsEwmelng. 275575Tne188
wiglvemansysnIvsviad, 11(1), 17 - 49.

Potjanajruwit, P. (2016). The Corporate Branding Strategy of Rajabhat University in Thailand.
Journal of Graduate School of Commerce Burapha Review, 11(1), 17 — 49. (in Thai)

g3 L. (2559). msiandvelaussous B iasTsuvesinSeuseA s ulsenan vIme At
S eniuiinIsinwisening we 20 (9n3571) [IngnfinusUSyyrumyadinl.
UAINYIFENNIAITAN.

Sopimai. S. (2016). Developing Indicators of Cultural Competence for High School Students under
The Secondary Education Service Area 20 (Udon Thani) [Master’s thesis]. Mahasarakham
Universiry. (in Thai)
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TUABUNTEUUNANY
TunaunstuunANUlginug (Author) adaslusyuu TC-Thaijo laeiinszuiunmsesialudl

@Fnwseazideariniuanniuled)

NO
— Reject

Anziieu

(T2ULNE, AHTITDL, A1)

YES T19YA16TTHLUAN
v
dsglilszidiu 3 Ay

Accept 2/3

unlaunay . 1550418015

ﬁ‘ﬂV
1 Accept

R8N LABUTU

Reject

Y

LASENUNAIIN

v

HiliaunsIaday :
ATNGNA B LRELNTUNAN

DNTIAINAITUIUNAY (Rate)

1. unAnunwing 3,000 un/1 unAd

2. UVIﬂ'J’]ﬂJﬂ’]H’]é’\‘iﬂQU 5,000 Un/1 unAany

a

*grszasssuiloniilodiunsnsiaaeunun ey AeutiauanoimnIRnnil

q

N15Y15EANSSIUL TN
1UIAT152 A5 55U TEUNIUNS

SUNANTNWITINESUBIA a1 nEsuINeADUIWANS UKIE15ANY

lﬂlud

YaUny® 2135815115 IANANTITANYT UM INEIFBUNIAITATY (JEM MSU)

¢ v a

Usztan aauniwg Uudiaui 438-2-70054-2

[
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