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Development of Backward Design Learning Management Combined with Board

Game to Promote Classification Scientific Process Skills for Grade 4 Students
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ABSTRACT

This research aims to develop a backward design learning plan combined with a board game to
promote science process skills in classification for fourth-grade students. The objectives are: 1) to study the
current situation, problems, and needs; 2) to create and evaluate the effectiveness of the learning plan; 3)
to conduct a board game-based learning experiment; and 4) to assess student satisfaction with the
developed backward design learning plan combined with the board game. The research employed a
research and development (R&D) methodology in four phases, initially piloting the study with four second-
grade students. The research instruments included a backward design learning plan combined with a board
game, a board game, a test measuring science process skills in classification, and a satisfaction
questionnaire regarding the developed backward design learning plan combined with the board game. Data
were analyzed using descriptive statistics (mean, standard deviation) and Wilcoxon rank test for comparison
of differences.

The research results showed that: 1) The problem with teaching management was that teachers
used textbooks as the main medium, resulting in students lacking science process skills in classification.
2) The backward learning management combined with board games had 4 components: (1) preparing
learning content in advance, (2) students learning independently, (3) applying knowledge in the classroom,
and (4) checking and evaluating results together with board games. All learning management plans had the
highest average appropriateness level, with efficiency (E/E,) of 82.50/81.67, higher than the set criteria, and
an effectiveness index of 0.7027. 3) The science process skills in classification of 4th grade students after
the backward learning management combined with board games were significantly higher than before the
backward learning management combined with board games at the .05 statistical significance level. and
4) 4th grade students were highly satisfied with the backward learning management combined with board

games overall.

Keywords: Backward Design Learning Management Combined ,board games, science process skills in

classification
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ABSTRACT

The ongoing digital transformation has significantly reshaped leadership practices and organizational
environments in vocational education institutions in China. In major metropolitan areas such as Guangzhou,
higher vocational and technical colleges are increasingly required to integrate digital technologies into
teaching, institutional management, and teacher professional development. Within this context, digital
leadership and organizational climate have emerged as critical determinants of teachers’ work performance.
However, empirical evidence explaining how these organizational factors influence performance-particularly
through organizational support mechanisms-remains limited in vocational education settings.This study
aims to examine the direct and indirect effects of digital leadership and organizational climate on teachers’
work performance, with organizational support conceptualized as a mediating variable. A quantitative
research design was employed using survey data collected from teachers in public higher vocational and
technical colleges in Guangzhou, China. Stratified random sampling was used to ensure proportional
representation across institutions. Data were analyzed using Confirmatory Factor Analysis (CFA) to validate
the measurement model, followed by Structural Equation Modeling (SEM) to test the hypothesized
relationships.The results indicate that both digital leadership and organizational climate have significant
positive direct effects on teachers’ work performance. In addition, organizational support was found to
partially mediate the relationships between digital leadership and teachers’ work performance, as well as
between organizational climate and teachers’ work performance.These findings suggest that leadership
practices and organizational environments are more effective in enhancing teacher performance when they
are translated into tangible and perceived institutional support. The study contributes to the literature by
providing empirical evidence on the mediating role of organizational support and offers practical

implications for strengthening digital leadership and support systems in vocational education.

Keywords: Digital leadership, Organizational climate, Organizational support, Teachers’ work performance,

Higher vocational colleges

Received 23 February 2026; Revised 8 April 2026; Accepted 13 May 2026



ugIYs IndRs

Ntapat Worapongpat

o %

AmedihAdviauazussenAeeAnsuInendeendafnwnazimaiatugeluiioindnelan

UsEnATU: NANTENULINAINAI9URINTETUEYUIINDIANT

AaUsEANSNINNITIIUYDIAS
UFINYS FTNIANYS
anrdumalulagninny Tueanuviegissagil

MANGAINITUTMTUAETRIAAY AnzUywdmansdeaumans uningndesvdgumansany

* Corresponding Author, e-mail:dr.thiwat@gmail.com Tel 095-542-6414
UNANED

aa o

n1siAsurudyARIvaladinaegalidedAgysegusuuniggiinasaninwindonvedasnnsluanidy

N = = & I~ ! = a Y] N = P
@qﬂﬁﬂﬂﬂqiuﬂigl,mﬁﬁ]u I@EJLQW']%IUL‘?J@L@J@Q‘?JU']@I“EU LYU L@J@ﬂﬂ']’]\ﬂ;"i]'] GZNTVIUqaﬁlaqsﬁﬁﬁﬂt‘ﬂLLagLVW”Iu@GUUQQQﬂ

o

Y]

mandsliysannisnalulagfdnadidnisdnnisisounisaou MUTMSINNITEANT WazN1SHALIVITNATEE
Wit anglduundangnn nngginadvasazusseinimesinsinlutededdydmadoUszdnsnamnisujufau

104n3 0813lsAnN MUITBRUsEdndesutenalnAnuduiusvesdadediuesdnisdenaisenan1sujuanu

o o w

lnglanizunumveamsativayuanesinstugueiudsdein dudlegedadrialuuiunvesedfnyinsideilll

fnqusrasdileofinyinanssnuianensauasnadenmesnnisiiinddviauarusssnimesdmsfidideuss ansawnas
UjuRnuvesng neinuslinisatuayuainesinisiliuiudsdeiu msddeldsadeuitidasun lnanusius
foyannasluinerdordiAinuuasinaiinvesisludiondnlen Ussmedu feiinsduiogauuuutsiu el
Wnauludiunureswnaranitu n1siasisideyaniiunisiaeldnisiasisiesdusenouidedudy
(Confirmatory Factor Analysis: CFA) wilansiadeuaiunsivedliinanisin uazn1sinsgiaunisiasadig
(Structural Equation Modeling: SEM) Lﬁammaauamag'}umﬁ%’amamﬁ%’awudﬂ AMEgURITaLarUTIEINA
2IANTLANSNAaN1ATHTIUINeg WildedAgsieUseaniamnsU URnuvesas uaNINT MIAtuaYUIINGIANTT

v v v a

faimihduiudsdwiuunsdnlumuduiusseninannegihadiatulssansammsuifnuveses siuds
s¥MInaUTIeINIAesAnIsiuUTE AN AN TUR TR IuvDIRgNan1s AN TIRTuI LU foRdiunedinuae
amwLLfmé’amaqmﬁms%mmsaaﬂizﬁuﬂizam%ﬂWWmiﬂﬁﬁ’amumaaﬂgié’asmﬁﬂizﬁw%mamﬂ?jqﬁu loldsuns
atuayuanesdmeiiludigUssauarnisuivesynansegndaian

o

ANEARY: NITHNARYE, UﬁﬁmﬂWﬁaqﬁmi,miaﬁuaqumﬂaaﬁmi,Uszﬁm%mwmiﬂﬁﬁ’amumaqﬂg,

Ye1YIANY

© 2025 JCERD: Journal of Creative Education Research and Development




12 Journal of Creative Education Research and Development
Vol.4, No.1 (2026)

Introduction

In recent years, digital transformation has become a major force reshaping education systems
worldwide. In China, national initiatives related to smart education, digital governance, and the
modernization of vocational education have accelerated the integration of digital technologies across
educational institutions (Al-Harbi et al., 2022). These developments are particularly evident in large
metropolitan areas such as Guangzhou, where higher vocational and technical colleges play a critical role
in preparing a skilled workforce aligned with the evolving demands of the digital economy. As digital
technologies increasingly permeate teaching practices, learning processes, and institutional management,
leadership approaches and organizational conditions within vocational colleges have undergone substantial
transformation.

Within this evolving context, digital leadership has emerged as a key factor in enabling educational
institutions to navigate ongoing digital change. Digital leadership extends beyond technical competence to
include the articulation of a clear digital vision, the promotion of technology-enhanced pedagogy, and the
cultivation of an organizational culture that supports innovation and continuous learning (Cortellazzo et al.,
2019). In higher vocational and technical colleges where practice-oriented instruction and strong industry—
education linkages are central effective digital leadership is essential for aligning institutional development
with rapid technological advancement and labor market demands. At the same time, organizational climate
represents an important contextual factor influencing teachers’ professional experiences and work
performance.

Organizational climate refers to shared perceptions among organizational members regarding
leadership practices, communication patterns, management systems, and collegial relationships within an
institution. A positive organizational climate can foster trust, collaboration, and professional commitment,
which are particularly important in vocational education settings characterized by high workloads,
continuous curriculum adaptation, and increasing expectations for digital integration.

In addition, organizational support constitutes a critical mechanism through which leadership
practices and organizational climate translate into individual performance outcomes. Teachers’ perceptions
that their institution values their contributions and supports their professional well-being can enhance
motivation, reduce resistance to change, and facilitate the adoption of innovative teaching practices. In the
context of digital transformation, organizational support such as access to technological resources,
professional development opportunities, and socio-emotional support plays a vital role in mitigating
technostress and strengthening teachers’ adaptive capacity.

Despite growing scholarly attention to digital leadership, organizational climate, and teacher
performance, existing research has several limitations. First, prior studies have predominantly focused on
general higher education contexts, with limited attention to higher vocational and technical colleges.

Second, these constructs have often been examined in isolation, resulting in a fragmented understanding
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of their interrelationships. Third, empirical evidence integrating digital leadership, organizational climate,
and organizational support within a comprehensive structural framework remains scarce, particularly in
rapidly digitalizing vocational education contexts. Furthermore, the mediating role of organizational support
in linking leadership and organizational factors to teachers’ work performance has not been sufficiently
examined.

To address these gaps, this study empirically tests a structural model examining the direct and
indirect effects of digital leadership and organizational climate on teachers’ work performance, with
organizational support conceptualized as a mediating variable. By focusing on higher vocational and
technical colleges in Guangzhou, China, the study provides context-specific empirical evidence and
contributes to a more integrated understanding of how leadership and organizational conditions shape

teacher performance in digitally transforming vocational education systems.

Objectives

1.To develop and propose a structural model examining the effects of digital leadership and
organizational climate on teachers’ work performance in higher vocational and technical colleges in
Guangzhou, China, with organizational support serving as a mediating variable.

2.To investigate the direct effects of digital leadership and organizational climate on teachers’
work performance in higher vocational and technical colleges in Guangzhou, China.

3.To examine the mediating role of organizational support in the relationships between digital
leadership and teachers’ work performance, and between organizational climate and teachers’ work

performance in higher vocational and technical colleges in Guangzhou, China.

Methodology

Research Design

This study employed a quantitative research design using a cross-sectional survey to examine the
relationships among digital leadership, organizational climate, organizational support, and teachers’ work
performance in higher vocational and technical colleges in Guangzhou, China. Structural Equation Modeling
(SEM) was utilized as the primary analytical technique to test the proposed conceptual framework,
including both direct and indirect (mediating) effects.

Population and Sample

The target population comprised full-time teachers working in public higher vocational and
technical colleges in Guangzhou, China. A stratified random sampling technique was employed to ensure
proportional representation across institutions and academic departments.

The final sample consisted of N = 420 respondents, which satisfies recommended sample size

requirements for SEM analysis. The sample size was deemed adequate based on commonly accepted
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criteria, including minimum sample-to-parameter ratios and statistical power considerations for structural

modeling.

Research Instrument

Data were collected a structured questionnaire developed based on established theoretical
frameworks and prior empirical studies. The instrument consisted of five sections:

demographic information, digital leadership, organizational climate,organizational support, and
teachers’ work performance.

All items were measured using a five-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree).

Content validity was assessed by a panel of experts using the Index of Item-Objective Congruence
(I0C), with all items meeting acceptable thresholds. A pilot study was conducted to evaluate the clarity
and reliability of the instrument. Internal consistency reliability was assessed using Cronbach’s alpha
coefficients, all of which exceeded the recommended threshold of 0.70.

Data Collection Procedure

Data were collected through self-administered questionnaires distributed to teachers with the
support of institutional administrators. Participation was voluntary, and respondents were informed about
the purpose of the study, the confidentiality of their responses, and their right to withdraw at any time.

Both online and paper-based survey formats were employed to maximize response rates,
depending on institutional accessibility and preferences.

Data Analysis

Data analysis was conducted in several stages. First, descriptive statistics were used to summarize
respondents’ demographic characteristics. Second, Confirmatory Factor Analysis (CFA) was performed to
assess the measurement model, including construct validity, convergent validity, and discriminant validity.
Convergent validity was evaluated using factor loadings, composite reliability (CR), and average variance
extracted (AVE), while discriminant validity was assessed using the Fornell-Larcker criterion.

Third, Structural Equation Modeling (SEM) was employed to test the hypothesized relationships
among digital leadership, organizational climate, organizational support, and teachers’ work performance.
The mediating effects of organizational support were examined using the bootstrapping method with 5,000
resamples to obtain bias-corrected confidence intervals.

Model fit was evaluated using multiple goodness-of-fit indices, including chi-square divided by
degrees of freedom (x2/df), Goodness-of-Fit Index (GFl), Adjusted Goodness-of-Fit Index (AGFI), Comparative
Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Residual (RMR), and Root Mean Square Error of

Approximation (RMSEA). All indices were assessed against commonly accepted threshold values.
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Conceptual Framework

This study proposes a conceptual framework to examine the relationships among digital
leadership, organizational climate, organizational support, and teachers’ work performance in higher
vocational and technical colleges in Guangzhou, China. The framework is grounded in educational
leadership theory, organizational behavior theory, and perceived organizational support theory, which
collectively explain how leadership practices and organizational conditions influence individual
performance outcomes within digitally transforming educational institutions.

In the proposed model, digital leadership and organizational climate are specified as exogenous
variables representing key organizational and leadership factors. Digital leadership reflects institutional
leaders’ capacity to articulate a clear digital vision, promote technology-enhanced teaching and learning,
and foster an innovation-oriented organizational culture. Organizational climate represents teachers’ shared
perceptions of leadership practices, communication patterns, management systems, and collegial
relationships within their institutions.

Organizational support is conceptualized as a mediating variable that captures teachers’
perceptions of the extent to which their institution values their contributions and supports their
professional well-being. This includes both instrumental support—such as access to technological
resources and professional development—and socio-emotional support, including recognition, fairness, and
care for employee well-being. The framework assumes that effective digital leadership and a positive
organizational climate enhance perceived organizational support by creating supportive policies, resource
availability, and transparent management practices.

Teachers’ work performance is defined as the endogenous outcome variable, encompassing
instructional effectiveness, curriculum development, applied research, and engagement with industry and
community partners. These dimensions reflect the core mission of higher vocational and technical
education.

The framework posits that digital leadership and organizational climate exert both direct and
indirect effects on teachers’ work performance. Specifically, organizational support functions as a mediating
mechanism through which leadership practices and organizational conditions translate into improved
performance outcomes. This integrated framework provides a comprehensive explanation of how
leadership, organizational context, and support systems interact to influence teacher performance in the
context of digital transformation.

Conceptual Model Structure

Digital Leadership — Organizational Support

Organizational Climate — Organizational Support

Organizational Support — Teachers’ Work Performance

Digital Leadership — Teachers’ Work Performance
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Organizational Climate — Teachers’ Work Performance

Figure X. Conceptual framework illustrating the direct and mediating effects of digital leadership
and organizational climate on teachers’ work performance through organizational support.

Direct Effects

Digital Leadership and Organizational Support

Digital leadership plays a critical role in shaping organizational practices and resource allocation in
educational institutions. Leaders who demonstrate strong digital capabilities are more likely to provide
adequate technological infrastructure, professional development opportunities, and strategic guidance,
which enhance teachers’ perceptions of organizational support.

H1: Digital leadership has a significant positive effect on organizational support.Organizational
Climate and Organizational SupportA positive organizational climate characterized by trust, open
communication, and collaborative relationships fosters a supportive working environment. Such conditions
enhance teachers’ perceptions that their institution values their contributions and cares about their well-
being.

H2: Organizational climate has a significant positive effect on organizational support. Digital
Leadership and Teachers’ Work PerformanceDigital leadership enables the effective integration of
technology into teaching and learning processes, thereby improving instructional quality and professional
effectiveness. Leaders who promote innovation and digital competencies can directly enhance teachers’
work performance.

H3: Digital leadership has a significant positive effect on teachers’ work performance.Organizational
Climate and Teachers’ Work PerformanceA supportive and positive organizational climate contributes to
higher levels of motivation, job satisfaction, and professional commitment among teachers, which in turn
enhances their performance.

H4:Organizational climatehas a significant positive effect on teachers” work performance.Organizational
Support and Teachers’ Work PerformanceAccording to perceived organizational support theory, employees
who perceive higher levels of support from their organization are more likely to reciprocate through
improved performance. Organizational support provides both the resources and psychological conditions
necessary for effective job performance.

H5: Organizational support has a significant positive effect on teachers’ work performance.Mediating
EffectsThe Mediating Role of Organizational SupportOrganizational support is expected to function as a key
mechanism linking leadership and organizational conditions to performance outcomes. Digital leadership
and organizational climate may enhance teachers’ work performance indirectly by strengthening perceived
organizational support.

H6: Organizational support mediates the relationship between digital leadership and teachers’

work performance.
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H7: Organizational support mediates the relationship between organizational climate and teachers’

work performance.
Results

Objective 1: To develop and validate the structural model

The results of the measurement model assessment indicated satisfactory construct validity and
reliability. Confirmatory Factor Analysis (CFA) showed that all observed variables loaded significantly on
their respective latent constructs, with standardized factor loadings ranging from 0.69 to 0.86 (p < 0.001).
Composite reliability (CR) values ranged from 0.79 to 0.84, and average variance extracted (AVE) values
ranged from 0.53 to 0.64, indicating adequate convergent validity. Discriminant validity was also established,

as the square roots of AVE exceeded the inter-construct correlations.

Fit Indices Recommended Criteria Obtained Value Interpretation
X2/df < 5.00 3.11 Acceptable
GFI > 0.90 0.941 Good fit
AGFI > 0.90 0.913 Good fit
CFl > 0.90 0.949 Good fit
TLI > 0.90 0.935 Good fit
RMR < 0.08 0.015 Good fit
RMSEA < 0.08 0.066 Acceptable

The overall structural model demonstrated a good fit with the empirical data. As presented in
Table 1, all goodness-of-fit indices met the recommended thresholds (x2/df = 3.11, GFI = 0.941, AGFI =
0.913, CFl = 0.949, TLI = 0.935, RMR = 0.015, RMSEA = 0.066). These findings confirm that the proposed
structural model is appropriate for explaining the relationships among digital leadership, organizational

climate, organizational support, and teachers’ work performance.

The overall structural model exhibited a good fit with the empirical data. The fit indices indicated
that the proposed model was consistent with the observed data (x2/df = 3.11, GFI = 0.941, AGFI = 0.913,
CFl = 0.949, TLI = 0.935, RMR = 0.015, RMSEA = 0.066). These results confirm that the proposed structural
model is appropriate for explaining the relationships among digital leadership, organizational climate,
organizational support, and teachers’ work performance in higher vocational and technical colleges in

Guangzhou, China.
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Objective 2: To examine the direct effects of digital leadership and organizational climate on

teachers’ work performance

The results of the structural model are presented in Table 2. Digital leadership had a significant

positive effect on organizational support (B = 0.619, p< 0.001), while organizational climate also significantly

influenced organizational support (B = 0.281, p < 0.001).

In addition, digital leadership exerted a significant positive direct effect on teachers’ work

performance (B =0.215, p< 0.05), and organizational climate also had a significant positive effect (B = 0.163,

p< 0.01). Organizational support demonstrated a strong positive effect on teachers’ work performance

(B = 0.345, p < 0.001).

Hypothesis Path B (Standardized) p-value Result

H1 Digital Leadership — Organizational Support 0.619 < 0.001 Supported
H2 Organizational Climate — Organizational Support 0.281 < 0.001 Supported
H3 Digital Leadership — Teachers’ Work Performance 0.215 < 0.05 Supported
Ha Organizational Climate — Teachers’ Work Performance | 0.163 <0.01 Supported
H5 Organizational Support — Teachers” Work Performance | 0.345 < 0.001 Supported

These findings support Hypotheses H1-H5. Together, digital leadership and organizational climate
explained a substantial proportion of variance in teachers’ work performance (R? = 0.47), indicating
moderate explanatory power.

Objective 3: To examine the mediating role of organizational support

The mediating effects of organizational support were tested using bootstrapping procedures. As
shown in Table 3, organizational support significantly mediated the relationship between digital leadership
and teachers’ work performance (B = 0.214, p < 0.001), as well as between organizational climate and
teachers” work performance (B = 0.097, p < 0.05).

Table 3 Indirect (Mediating) Effects of Organizational Support

Hypothesis Path B (Standardized) | p-value Result
H6 Digital Leadership — Organizational Support — 0.214 <0.001 | Supported (Partial
Teachers’ Work Performance Mediation)
H7 Organizational Climate — Organizational Support — 0.097 <0.05 | Supported (Partial
Teachers’ Work Performance Mediation)

These results support Hypotheses H6 and H7, indicating partial mediation in both relationships.
Furthermore, as presented in Table 4, the inclusion of organizational support increased the explained
variance in teachers’ work performance from R? = 0.47 to R? = 0.52, demonstrating that the mediating

variable contributed additional explanatory power to the model.
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Table 4 Explained Variance (R?) of Endogenous Variables

Endogenous Variable R2 Interpretation
Organizational Support 0.48 Moderate explanatory power
Teachers’ Work Performance 0.52 Moderate to high explanatory power

Furthermore, the indirect effect of digital leadership on teachers’ work performance through

organizational support was statistically significant (B =0.214, p<0.001), indicating partial mediation. Similarly,

organizational climate had a significant indirect effect on teachers’ work performance via organizational

support (B = 0.097, p< 0.05). The mediating mechanism accounted for additional variance in teachers’

work performance, increasing the explained variance of the outcome variable to R? = 0.52 in the full

mediation model.

Table 5. Results of Confirmatory Factor Analysis (CFA)

Construct [tem Loading CR AVE
Digital Leadership DL1 0.72 0.82 0.56
DL2 0.81
DL3 0.78
Organizational Climate 0C1 0.69 0.79 0.53
0ocC2 0.75
0C3 0.74
Organizational Support Os1 0.84 0.84 0.64
0S2 0.79
0S3 0.77
Teachers’ Work Performance TP1 0.86 0.83 0.60
TP2 0.80
Table 6. Path Coefficients of the Structural Model
Hypothesis Path B SE p-value Result
H1 DL — OS 0.619 0.041 <0.001 Supported
H2 OC — 0OS 0.281 0.038 <0.001 Supported
H3 DL — TP 0.215 0.052 <0.05 Supported
Hd oC — TP 0.163 0.047 <0.01 Supported
H5 0S — TP 0.345 0.039 <0.001 Supported
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Table 7. Indirect Effects (Bootstrapping Results)

Hypothesis Indirect Path B 95% Cl p-value Mediation
H6 DL—>0S — TP 0.214 [0.162, 0.278] <0.001 Partial
H7 OC—0S —> TP 0.097 [0.041, 0.153] <0.05 Partial

Table 8. Explained Variance (R?)

Variable R? Interpretation

Organizational Support 0.48 Moderate

Teachers’ Work Performance (Direct) 0.47 Moderate

Teachers’ Work Performance (Full Model) 0.52 Moderate-High
Discussion

The findings of this study provide robust empirical support for the integrated role of digital
leadership, organizational climate, and organizational support in shaping teachers’ work performance within
the context of vocational education undergoing digital transformation. The structural model demonstrated
a satisfactory fit with the empirical data, confirming that teacher performance is best understood as a
function of interrelated leadership and organizational factors rather than isolated influences.

First, digital leadership was found to exert a significant positive direct effect on teachers’ work
performance. This finding underscores the critical role of leadership in facilitating digital transformation
within educational institutions. Leaders who articulate a clear digital vision, promote technology integration,
and foster innovation-oriented organizational cultures can directly enhance teachers’ instructional
effectiveness and professional engagement. In the context of higher vocational education where alignment
with industry demands and technological advancement is essential digital leadership functions as a
strategic driver of performance improvement.

Second, organizational climate also demonstrated a significant positive effect on teachers’ work
performance. A positive organizational climate characterized by trust, open communication, and
collaborative relationships enhances teachers’ motivation, commitment, and effectiveness. This finding
reinforces the view that teachers’ perceptions of their work environment play a crucial role in shaping their
professional performance, particularly in contexts marked by high workload demands and continuous
adaptation to digital and industry-related changes.

More importantly, the results highlight the central mediating role of organizational support. Both
digital leadership and organizational climate significantly predicted organizational support, which in turn
exerted the strongest direct effect on teachers’ work performance. This suggests that leadership practices
and organizational environments influence performance outcomes primarily through the provision of
tangible and perceived support mechanisms. Such mechanisms include access to digital resources,

professional development opportunities, institutional recognition, and socio-emotional support.
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Notably, the indirect effect of digital leadership on teachers’ work performance (B = 0.214) was
substantially stronger than that of organizational climate (3 = 0.097). This indicates that leadership-driven
support mechanisms may play a more influential role in enhancing teacher performance. One possible
explanation is that digital leaders have a more direct impact on resource allocation, strategic prioritization,
and the implementation of digital initiatives, thereby creating more immediate and visible support for
teachers.

Overall, this study contributes to the existing literature by integrating leadership, organizational
context, and support mechanisms into a unified explanatory framework. The findings extend prior research
by demonstrating that organizational support is not merely an outcome of leadership and organizational
climate, but a critical mediating mechanism through which these factors influence teachers’ work

performance in digitally transforming vocational education settings.

Recommendation

Practical and Policy Implications

Based on the empirical findings, several practical and policy implications can be derived to
enhance teachers’ work performance in higher vocational and technical colleges, particularly in the context
of digital transformation.

Implications for Institutional Leadership and Policy

First, the significant direct and indirect effects of digital leadership suggest that institutions should
prioritize the development of administrators’ digital leadership competencies. Structured professional
development programs focusing on strategic digital planning, data-informed decision-making, and
innovation-oriented leadership are essential for effectively guiding institutional transformation.

Second, the positive effect of organizational climate highlights the importance of cultivating a
supportive and collaborative work environment. Institutional leaders should promote participatory
management practices, transparent communication, and professional collaboration to strengthen teachers’
engagement and commitment.

Third, given the strong mediating role of organizational support, institutions should establish
comprehensive support systems that address both instrumental and socio-emotional needs. This includes
access to digital infrastructure, continuous professional development, technical assistance, and recognition
mechanisms. The findings suggest that such support systems are critical in translating leadership practices
and organizational conditions into improved performance outcomes.

Fourth, institutions should align teacher evaluation and career development systems with digital
transformation goals. Incorporating digital competencies and innovative teaching practices into performance
appraisal frameworks can encourage teachers to actively engage in digital pedagogy and continuous

professional learning.
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Implications for Teaching Practice and Professional Development

The findings indicate that teachers’ work performance can be enhanced through sustained
professional development in digital pedagogy. Training programs should extend beyond technical skills to
include pedagogical integration of digital tools, blended learning design, and data-driven instructional
strategies.

In addition, institutions should provide targeted support to mitigate technostress and resistance to
change. Flexible training approaches, differentiated support, and well-being initiatives can help teachers
adapt more effectively to digital transformation and maintain high levels of professional performance.

Implications for Future Research

Future research should adopt longitudinal and comparative designs to examine how the
relationships identified in this study evolve across different institutional contexts and over time.

Furthermore, incorporating additional variables such as digital self-efficacy, job satisfaction, and
technostress may provide a more comprehensive understanding of teacher performance in digitally
transforming environments.

Finally, mixed-method approaches are recommended to capture deeper contextual insights into
teachers’ experiences, thereby enriching the interpretation of quantitative findings and supporting more

nuanced theoretical and practical contributions.
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ABSTRACT

This study aimed to (1) examine the roles of local administrative organizations (LAOs) in supporting
educational budgets, digital infrastructure, and teacher development; (2) investigate the levels of digital
learning management and learner quality; and (3) analyze the relationships among LAOs’ roles, digital
learning management, and learner quality. The sample comprised 317 participants selected through
stratified random sampling, including school administrators, teachers, and personnel from local
administrative organizations in Mueang Maha Sarakham District, Maha Sarakham Province. Data were
collected using a questionnaire with content validity indices ranging from 0.80 to 1.00 and a reliability
coefficient of 0.938. The data were analyzed using descriptive statistics, Pearson’s correlation coefficient,
and Structural Equation Modeling (SEM).The results showed that: (1) the roles of local administrative
organizations were rated at a high level, with digital infrastructure receiving the greatest support; (2) digital
learning management was at the highest level, while learner quality was at a high level; and (3) local
administrative organizations significantly influenced digital learning management (B = 0.62, p < .001) and
learner quality both directly (B = 0.28) and indirectly through digital learning management (B = 0.34). Digital
learning management also had a significant positive effect on learner quality (B = 0.54, p < .001). These
findings indicate that digital learning management serves as an important mechanism linking local
administrative support to learner quality. The study highlights the crucial role of local administrative

organizations in promoting educational quality in the digital era.

Keywords: Local Administrative Organizations,Digital Learning Management,Learner Quality, Structural

Equation Modeling, Educational Quality
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Introduction

The rapid advancement of digital technology has transformed educational systems worldwide,
requiring schools to develop learners’ digital competencies, critical thinking, creativity, and lifelong learning
skills. (Ramayah, 2024). (Worapongpat, 2026e). In Thailand, the National Education Plan (2017-2036)
emphasizes the integration of digital technologies into teaching and learning to enhance educational
quality. (Novitasari, et. al., 2025).However, disparities in technological infrastructure, educational resources,
and access to digital learning opportunities remain significant, particularly in local and rural areas.
(Worapongpat, 2026d). Digital learning management has become an important mechanism for improving
learner quality through the effective integration of digital technologies into instructional processes, learning
resources, and assessment practices. Research has shown that successful digital learning implementation
can improve students’ academic achievement and learning outcomes. Nevertheless, its effectiveness
depends not only on school practices but also on support from external stakeholders. (Al-Adwan, et. al,,
2021)

Under Thailand’s decentralization policy, local administrative organizations play a key role in
educational development through budget support, digital infrastructure provision, and teacher professional
development.(Omanyo, et. al., 2026). Although previous studies have examined digital learning management
(Alismaiel, 2021).learner quality, and local educational support separately, limited evidence exists regarding
how local administrative organizations influence learner quality through digital learning management.
(Worapongpat, 2026¢). This research gap is particularly relevant in Mueang Maha Sarakham District, where
schools continue to face challenges related to technology access and digital learning implementation.
(Tarhini, et. al., 2014).

Therefore, this study aims to examine the roles of local administrative organizations, investigate the
levels of digital learning management and learner quality, and analyze the relationships among these
variables. The findings are expected to provide useful implications for educational policy and management

in promoting learner quality in the digital era.

Research Objectives

1. To examine the level of roles of local administrative organizations in supporting educational
budgets, digital infrastructure, and teacher development in schools.

2. To investigate the level of digital learning management in schools.

3. To investigate the level of learner quality in schools.

4.To examine the relationships among the roles of local administrative organizations, digital learning

management, and learner quality.
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Roles of Local Administrative Organizations in Educational Development Under Thailand’s

Literature Review

decentralization policy, Local Administrative Organizations (LAOs) play an important role in educational
development through budget support, (Worapongpat, 2026b). infrastructure provision, and teacher
professional development. Based on Local Governance and Decentralization Theory, (Panwar, et. al,
2022).local authorities can improve educational quality by responding effectively to local educational
needs. (Worapongpat, 2025a)ln the digital era, their responsibilities also include supporting digital
infrastructure and technology resources that facilitate effective learning management. (Worapongpat,
2025b).

Digital Learning Management

Digital Learning Management (DLM) refers to the integration of digital technologies into teaching,

(Worapongpat,2025c).learning resources,and assessment processes. (Worapongpat, 2025d).Grounded
in Constructivist Learning Theory, digital learning promotes active learning, collaboration, and knowledge
construction through technology-enhanced environments. (Worapongpat, 2025e).Previous studies have
shown that effective digital learning management contributes positively to student achievement,
engagement, and higher-order thinking skills. (Worapongpat, 2025f).

Learner Quality

Learner quality encompasses academic achievement and desirable characteristics, including critical
thinking, (Worapongpat, 2025j). responsibility, adaptability, and lifelong learning skills.Research suggests that
learner quality is influenced by instructional quality, learning environments, educational resources, and
organizational support. (Worapongpat, 2025h). In digital contexts, effective learning management and access
to technological resources are important factors in enhancing learner outcomes. (Worapongpat, 2025i).

Theoretical Framework and Research Gap

This study integrates Local Governance and Decentralization Theory with Constructivist Learning
Theory to explain the relationships among local administrative organizations, (Worapongpat, 20250). digital
learning management, and learner quality. While previous studies have examined these variables
separately, (Worapongpat, 2025m).limited empirical evidence has explored their integrated relationships.
Therefore, this study proposes that the roles of local administrative organizations positively influence digital
learning management, (Worapongpat, 2025n).which subsequently enhances learner quality. Digital learning
management is expected to function as a mediating mechanism linking local educational support to

learner outcomes. (Worapongpat. 2026a).

Research Conceptual Framework
This study examines the relationships among the roles of local administrative organizations (LAOs),
digital learning management (DLM), and learner quality. (Worapongpat, et. al, 2025). The conceptual

framework is based on Local Governance and Decentralization Theory and Constructivist Learning Theory.
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(Worapongpat, 2025k). Local Governance and Decentralization Theory suggests that LAOs support
educational development through budget allocation, digital infrastructure, and teacher professional
development, while Constructivist Learning Theory emphasizes the use of digital technologies to promote

active learning and learner engagement. (Worapongpat, 2025g¢).

Independent Variable Mediating Variable Dependent

Roles of Local Digital Learning Variable

Administrative Management Learner Quality

Organizations «Curriculum Innovation «Academic

» Budget Support » « Teaching and Learning - Achievement

« Digital Infrastructure Processes «Desirable

« Teacher Development « Technology Integration Characteristics
* Assessment and

Figure 1. Research Conceptual Framework

Methodology

Research Design

This study employed a quantitative research design to examine the relationships among the roles of
local administrative organizations (LAOs), digital learning management (DLM), and learner quality. Structural
Equation Modeling (SEM) was used to test the proposed conceptual framework.

Population and Sample

The population consisted of school administrators, teachers, and personnel from local administrative
organizations in Mueang Maha Sarakham District, Maha Sarakham Province. Using Krejcie and Morgan’s
sampling table and stratified random sampling, a total of 317 participants were selected.

Research Instrument

Data were collected using a structured questionnaire comprising three constructs: (1) roles of local
administrative organizations (budget support, digital infrastructure, and teacher development), (2) digital
learning management (curriculum innovation, instructional processes, technology integration, and
assessment), and (3) learner quality (academic achievement and desirable characteristics). Responses were
measured on a five-point Likert scale. Content validity, assessed by five experts, yielded I0C values ranging
from 0.80 to 1.00, and the overall reliability coefficient was 0.938.

Data Collection and Analysis

Data were collected through questionnaire surveys and analyzed using descriptive statistics (mean

and standard deviation) and inferential statistics, including Pearson’s correlation coefficient and Structural

Equation Modeling (SEM). Model fit was evaluated using X2/df, CFl, TLI, RMSEA, and SRMR.
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Results

Table 1. Level of Roles of Local Administrative Organizations

ltem Mean (X) S.D. Interpretation
Budget support 4.35 0.52 High
Digital infrastructure 4.48 0.49 High
Teacher development 4.21 0.57 High
Overall 4.35 0.46 High

Table 1 shows that the overall roles of local administrative organizations in supporting educational

development were at a high level (X=4.35, 5.D.=0.46) Among the dimensions, digital infrastructure received

the highest rating (X=4.48, S.D.=0.49)followed by budget support (X=4.35,5.D.=0.52) and teacher development

(X=4.21, 5.0.=0.57). These findings indicate that local administrative organizations provide strong support for

educational development, particularly in digital infrastructure.

Summary: Local administrative organizations play a significant role at a high level overall, with the

strongest contribution in digital infrastructure.

Table 2. Level of Digital Learning Managemen

ltem Mean (X) S.D. Interpretation

Curriculum 4.60 0.45 Highest
Teaching and learning 4.62 0.44 Highest
Research for development 4.32 0.56 High

Supervision a.57 0.52 Highest
Technology and learning resources 4.42 0.55 High

Measurement and evaluation 4.61 0.49 Highest
Overall 4.52 0.43 Highest

Table 2 shows that the overall level of digital learning management was at the highest level

(X= 4.52, S.D.=0.43). Teaching and learning processes received the highest mean score (X= 4.62, S.0.=0.44),

followed by measurement and evaluation (X=14.61,5.D.=0.49), curriculum (X= 4.60, S.D.=0.45), and supervision

(X= 4.57, S.0.=0.52). Technology and learning resources (X= 4.42, S.0.=0.55) and research for development

(X= 4.32, S.0.=0.56) were rated at a high level. These findings indicate that schools have effectively

implemented digital learning practices, although further development in research and innovation may be

needed.
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Table 3. Level of Learner Quality

ltem Mean (X) S.D. Interpretation
Academic achievement 4.13 0.53 High
Desirable characteristics 4.58 0.52 Highest
Overall 4.37 0.47 High

Table 3 shows that the overall level of learner quality was high (X= 4.37, S.D.=0.47). Desirable
characteristics received the highest rating and were at the highest level (X= 4.58, S.D.=0.52), while academic

achievement was rated at a high level (X= 4.13, S.D.=0.53). These findings suggest that schools have been
particularly successful in developing students’ desirable characteristics, although further improvement in

academic achievement may be needed.

Table 4.Correlation Matrix among Variables

Variables LAO DLM LQ
LAO 1 621%* S574%*
DLM 6217 1 .683**
LQ S574%* .683** 1
Note: p < .01

Table 4 presents the correlations among local administrative organizations (LAO), digital learning
management (DLM), and learmer quality (LQ). All variables were positively and significantly correlated at the
.01 level. The strongest relationship was found between DLM and LQ (r = .683, p < .01), followed by LAO
and DLM (r = .621, p < .01), and LAO and LQ (r = .574, p < .01). These findings suggest that greater support
from local administrative organizations is associated with more effective digital learning management and

higher learner quality, supporting the proposed conceptual framework for SEM analysis.

Table 5. Model Fit Indices

Index Value Criteria Result
X2/df 1.85 < 3.00 Acceptable
CFl 0.96 > 0.90 Excellent
TLI 0.95 > 0.90 Excellent
RMSEA 0.045 < 0.08 Good
SRMR 0.038 < 0.08 Good

Structural Equation Modeling (SEM): Model Fit Assessment



ugIYs IndRs

Ntapat Worapongpat

Table 5 shows that the proposed structural equation model demonstrated a good fit with the
empirical data. The fit indices met the recommended criteria, including X?/df = 1.85, CFI = 0.96, TLI = 0.95,
RMSEA = 0.045, and SRMR = 0.038. These results indicate that the model was appropriate for examining the
relationships among local administrative organizations, digital learning management, and learner quality.

Table 6. Path Coefficients

Path B t-value p-value Result
LAO — DLM 0.62 9.45 .000 Supported
DLM — LQ 0.54 8.72 .000 Supported
LAO — LQ 0.28 4.11 .000 Supported

Table 6 presents the standardized path coefficients of the structural model. The results showed
that the roles of local administrative organizations significantly influenced digital learning management
(ﬁ = 0.62, p < .001), supporting Hypothesis 1. Digital learning management also had a significant positive
effect on learner quality (B:O.54, p< .001), supporting Hypothesis 2. In addition, local administrative
organizations exerted a significant direct effect on learner quality ([3 = 0.28, p< .001), supporting Hypothesis

Among the relationships examined, the strongest effect was found between local administrative
organizations and digital learning management, followed by the effect of digital learning management on
learner quality. These findings support the proposed conceptual framework and highlight the importance of

local administrative support in enhancing educational quality in the digital era.

Table 7. Direct, Indirect, and Total Effects

Variable Direct Indirect Total

LAO — LQ 0.28 0.34 0.62

Table 7 presents the direct, indirect, and total effects of local administrative organizations on
learner quality. The results showed that local administrative organizations had both a direct effect (B =
0.28) and an indirect effect through digital learning management (B = 0.34), with a total effect of 0.62.
Since the indirect effect was greater than the direct effect, digital learning management was confirmed as a
significant mediating variable. Therefore, Hypotheses 4 and 5 were supported, indicating that local

administrative organizations enhance learner quality primarily through strengthening digital learning

management.
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Discusstion

Objective 1. The findings showed that the roles of local administrative organizations were perceived
at a high level overall, with digital infrastructure receiving the highest rating. This suggests that local
administrative organizations have prioritized technological support to enhance educational development in
the digital era. The findings are consistent (Zheng, Xiao, 2024). with Local Governance and Decentralization
Theory, which emphasizes the role of local authorities in providing resources and responding to
educational needs. They also support previous studies indicating that infrastructure, budget support, and
teacher development contribute significantly to educational effectiveness.

Objective 2. The results indicated that digital learning management was at the highest level, while
learner quality was at a high level. Desirable characteristics were rated higher than academic achievement,
suggesting that digital learning environments may be particularly effective in developing students’
responsibility, adaptability, collaboration, and lifelong learning skills. (Li, et. al., 2026). These findings are
consistent with Constructivist Learning Theory and previous studies showing that technology-enhanced
learning promotes learner engagement, critical thinking, and other essential twenty-first-century
competencies.

Objective 3. The findings revealed that local administrative organizations significantly influenced
digital learning management and learner quality, both directly and indirectly. The indirect effect through
digital learning management was greater than the direct effect, confirming its role as a significant mediator.
This suggests that support in the form of budget allocation, digital infrastructure, and teacher development
improves learner quality primarily by strengthening digital learning practices. (Sharma, et. al,, 2017). The
findings support the integration of Local Governance and Decentralization Theory with Constructivist
Learning Theory and highlight digital learning management as a key mechanism linking local educational
support to learner outcomes.

New Knowledge From Research

The findings of this study generate new knowledge regarding the integrated mechanism through

which local administrative organizations contribute to learner quality development in the digital era. The

synthesis of the results can be presented as a conceptual model as follows:

Local Administrative

o Learner Quality (LQ)
Organizations (LAO)

 [Budget Support] « [Curriculum Innovation]  [Academic Achievement]
« [Digital Infrastructure]  [Teaching and Learning  [Desirable Characteristics
» [Teacher Development] Process]

 [Technology Integration]

o [Assessment and Evaluation]

Diagram 2.Integrated Model of Local Administrative Organizations Supporting Digital Learning

for Enhancing Learner Quality
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From Diagram 2, local administrative organizations support education through budget allocation,
digital infrastructure, and teacher development, which collectively enhance digital learning management.
Digital learning management functions as a key mediating mechanism that improves curriculum
implementation, instructional processes, technology integration, and assessment practices, leading to
higher learner quality in terms of academic achievement and desirable characteristics. The findings support
a mediated governance model, in which local administrative organizations influence leamer outcomes
primarily through strengthening instructional systems. The model also highlights the importance of reducing
the digital divide and ensuring equitable access to educational resources for sustainable educational

development.

Conclusion

This study examined the roles of local administrative organizations, digital learning management,
and learner quality, as well as the relationships among these variables. The findings showed that local
administrative organizations played a strong role in supporting education, particularly through digital
infrastructure, budget allocation, and teacher development. Digital learning management was rated at the
highest level, while learner quality was at a high level.

The SEM results revealed that local administrative organizations significantly influenced digital
learning management and learner quality, both directly and indirectly. Digital learning management also

had a significant positive effect on learner quality and functioned as an important mediating variable.

Suggestions

1. Practical Recommendations

1. Local administrative organizations should continue investing in digital infrastructure and
educational technologies to ensure equitable access to digital learning.

2. Educational agencies should strengthen teachers’ digital competencies through continuous
professional development programs.

3. Schools should promote innovative approaches such as blended learning, technology-enhanced
learning, and authentic assessment to improve learner quality.

4. Policymakers should encourage collaboration among local administrative organizations, schools,
communities, and educational agencies to enhance educational outcomes.

2. Recommendations for Future Research

1. Future studies should test the proposed model in different educational contexts to improve
generalizability.

2. Additional variables, such as digital leadership, digital literacy, organizational culture, teacher

readiness, and community participation, should be incorporated into future models.
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3. Mixed-methods and qualitative research should be conducted to gain deeper insights into the
relationships among the study variables.
4. Longitudinal studies should investigate the long-term effects of local administrative support on

digital learning management and learner quality.
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ABSTRACT

The objectives of this research were 1) to study technology leadership of school administrators as
perceived by teachers in private vocational college in Pitchayabundit institution group 2) to compare
technology leadership of school administrators as perceived by teachers in private vocational college in
Pitchayabundit institution group classified by gender, work experience and schools size. The sample groups
are 227 teachers the private vocational college in Pitchayabundit institution group, academic year 2026, the
sample size by the tables of Krejcie and Morgan by proportional sampling. The research instrument used
was a check list and 5 rating-scale questionnaires with a confidence factor of .92 The statistics used for data
analysis were frequency, percentage, mean score, and standard deviation. An independent sample t-test
was used to compare the opinions of teachers. One-way analysis of variance and paired individual
differences tests by Sheffe.

The research results were found that 1) The technology leadership of school administrators as
perceived by teachers in private vocational college in Pitchayabundit institution group that the overall
picture was at a high level. When considering each areas it were found that the supporting and promoting
of management practice was the highest average, followed by the assessment and evaluation, the
professional ability and expertise, the teaching and learning, the leadership and vision and the Social,
lawful and ethical reinforcement and management respectively. 2) The results of the comparison of the
technology leadership of school administrators as perceived by teachers in private vocational college in
Pitchayabundit institution group, classified by sex, work experience, and school size overall picture is no

different.

Keywords: Technology Leadership, Administrators, Pitchayabundit Institution Group
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DEVELOPMENT OF NUMBERS INTEGRATED LEARNING ACTIVITY PACKAGES FOR
KINDERGARTEN 2 STUDENTS IN BANKOKSA-ARD SRIBURAPA SCHOOL
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ABSTRACT

The objectives of this research were to: 1) To determine efficiency the efficiency of number and
digit learning activity packages for Kindergarten 2 children based on the 80/80 efficiency criterion, and 2)
compare the post-learning ability of Kindergarten 2 children in numbers and digits against the established
80% criterion. The target Audience consisted of 6 Kindergarten 2 children enrolled in the first semester of
the 2023 academic year at Ban Khok Sa-at Sri Burapha School by purposive sampling. This study employed
an experimental research design. The research instruments utilized for data collection included 4 sets of
number and digit learning activity packages, comprising a total of 16 activities; 4 sets of post-activity sub-
tests; and a 10-item post-learning performance test on numbers and digits. Data were analyzed using
percentage, mean, standard deviation, and a One-Sample T-Test.

The findings revealed that: 1) The development of the number and digit learning activity packages
for Kindergarten 2 children resulted in 4 packages: Package 1: Number Writing and Counting; Package 2:
Geometry; Package 3: Size Comparison; and Package 4: Quantity Comparison. These activity packages
achieved an efficiency of 90.21/88.33, which was higher than the specified 80/80 criterion. And 2) The
results of the comparison of number and numeral learning ability among Kindergarten 2 children revealed
that, after the intervention, the children achieved a score of 88.33%, which exceeded the predetermined

criterion of 80% and was statistically significantly higher than the criterion at the .05 level.

Keywords: Development of Activity Packages; Number and Digit Learning; Kindergarten 2 children
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