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Abstract

Learning outcomes serve as a key indicator for evaluating the effectiveness of blended learning.
This study aimed to assess the gap between current learning outcomes and expected objectives among
undergraduate students majoring in Early Childhood Education at private universities in Nanning, Guangxi. A
guestionnaire was employed to evaluate learning needs across three dimensions: professional knowledge,
professional competencies, and professional philosophy and ethics. Data were analyzed using descriptive
statistics, factor analysis, and the Modified Priority Needs Index (PNI Modified). The findings indicated that
while students held very high expectations for blended learning (M = 4.26), their perceived current level
was significantly lower (M = 3.21), revealing a substantial gap. The most critical gaps, reflected by the highest
PNI values, were identified in “integrating community and local educational resources” and “critical thinking
and innovative problem-solving.” These competencies are essential for addressing authentic and complex
childcare scenarios. Their deficiency not only constrains students’ immediate competence but may also
hinder their long-term professional development. Consequently, this study establishes a priority sequence
for improvement, providing empirical evidence and strategic direction for developing a targeted blended

learning enhancement model for early childhood education programmes.

Keywords: Blended Learning, Needs Assessment, Gap Analysis, Learning Outcomes, Early Childhood Education

Introduction

High-quality development in higher education has become a central theme in contemporary
educational reform. As a vital component of China's higher education system, the urgent need for quality
enhancement in private higher education is particularly pressing (The State Council of the People’s Republic
of China, 2015) .Within the context of "Internet Plus" education, blended learning models are widely regarded
as an effective pathway for enhancing teaching quality due to their ability to integrate the richness of online
resources with the depth of offline interaction. They have become the "new normal" in higher education
teaching reform (Graham et al,, 2013). In the field of early childhood education, which demands both
theoretical depth and practical applicability, teacher training requires not only a solid foundation in
educational theory but also systematic practical training (OECD, 2021). Against this backdrop, blended
learning—by organically integrating the richness of online resources with the interactive advantages of face-
to-face teaching—is recognised as a significant pedagogical pathway for fostering pre-service teachers'

professional competence and enhancing quality of talent development (Garrison & Vaughan, 2008;
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Lin & Chen, 2021; UNESCO, 2021).

However, translating the theoretical advantages of blended learning into practical effectiveness
constitutes a complex systemic endeavour, proving particularly challenging within private institutions facing
relative resource constraints. Examining current teaching practices in China's private universities reveals that
despite the widespread adoption of blended learning models, their implementation still faces numerous
challenges (Dai et al., 2025). Although early childhood education programmes exhibit rapid expansion, deep-
seated contradictions persist in talent cultivation, including insufficient faculty and curriculum support, weak
practical skills development, and disconnects between training schemes and industry demands (Huang &
Peng, 2024). Against the national policies explicitly mandating enhanced early childhood education quality
and resource guarantees, private institutions struggle to resolve all issues through increased human resource
investment alone. This manifests as current blended teaching often becoming trapped in an inefficient cycle
of "online resource accumulation coupled with offline traditional lectures," resulting in "disconnect between
teaching and learning" and "disjunction between theory and practice." This situation not only fails to achieve
intended objectives but exacerbates the gap between actual teaching outcomes and student expectations
(Li, 2024).

Traditional teaching quality assessments often struggle to pinpoint precise priorities for
improvement within this specific contradiction between "high expectations" and "low effectiveness."
Consequently, this study adopts the theory of needs assessment as its analytical framework. Within
traditional needs assessment methodologies, gap analysis is widely applied in educational reform due to its
intuitive and practice-oriented nature (Borich, 1980). Its core logic posits that the degree of divergence
between the current state and desired objectives determines the priority sequence for improvement
efforts.Specifically, this study employs the Modified Priority Needs Index (PNI Modified), calculated as: PNI
Modified = (I - D) / D, where | denotes the desired level and D represents the current level.This index uses
the current level as a baseline to reflect the urgency of improvement for each indicator. A higher index
value indicates a greater need for that indicator and a higher priority for improvement (Yurayat & Seechaliao,
2021; Meadseena et al., 2023; Wang et al., 2025). Therefore, adopting a student-centered perspective, this
study focused on undergraduate students majoring in early childhood education at private universities in
Nanning, Guangxi. Through needs assessment and gap analysis, the research systematically identified
students' learning needs within blended learning contexts, thereby providing precise empirical evidence for
reforming blended teaching in preschool education programs at private institutions.

The contributions of this study were twofold: First, at the empirical level, it conducted a systematic
assessment of blended learning needs specific to preschool education in Chinese private universities,
addressing the research gap regarding this understudied context; Second, at the practical level, based on
empirical data from the Nanning region, this study constructed a priority framework for improving blended
teaching, offering valuable empirical guidance for private universities in China to optimize instructional design

and resource allocation under resource constraints.
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Literature Review
1. Conceptual Definition of Blended Learning

As an important paradigm of higher education reform in the 21st century, the conceptual
connotation of blended learning has undergone continuous evolution. Garrison and Vaughan (2008) defined
it as the "intentional integration of face-to-face and online learning," emphasizing that blended learning is
not a simple superposition of online and offline modalities, but a systematic design based on pedagogical
principles. Graham et al. (2013) further proposed that the successful implementation of blended learning
requires coordinated transformation across three dimensions: curriculum design, teaching implementation,
and institutional support.

2. The Importance of Blended Learning in the Chinese Higher Education Context

Against the backdrop of the universalization of higher education in China, the strategic value
of blended learning has become increasingly prominent. In 2015, the State Council issued the Guiding Opinions
on Actively Promoting the "Internet Plus" Action Plan, elevating "Internet Plus Education" to a national
strategy (State Council of the People's Republic of China, 2015). Subsequently, the Education Informatization
2.0 Action Plan (Ministry of Education of the People's Republic of China, 2018) and China Education
Modernization 2035 (Central Committee of the Communist Party of China & State Council, 2019) further
clarified the developmental pathway for the deep integration of information technology and education.

For higher education institutions, blended learning is not merely an adjustment in teaching
format, but also carries important functions in optimizing resource allocation, improving teaching quality,
and promoting talent cultivation model reform. Private universities have long faced structural constraints
including faculty shortages, limited funding, and insufficient practical resources. Blended learning provides
an innovative pathway of "exchanging technology for resources" (Bates, 2019)—introducing quality courses
through online platforms, compensating for insufficient practical conditions through virtual simulation, and
realizing personalized teaching support through intelligent technologies—thereby achieving quality leaps
despite resource constraints.

Regarding early childhood education programs, high-quality early education depends on faculty
with solid theoretical foundations and rich practical capabilities (OECD, 2021). However, early childhood
education is characterized by both theoretical depth and practical application requirements, and the traditional
model struggles to unify both within limited class hours (Darling-Hammond, 2006). Blended learning, through the
integration of online theoretical instruction and offline practical training, provides a feasible pathway to
resolve this dilemma (Lin & Chen, 2021).

Research Objectives

This study aimed to assess the learning needs of undergraduate students majoring in early childhood
education at private universities in Nanning, Guangxi, within blended leaming contexts. By comparing the gaps
between students perceived current levels and desired levels of learning outcomes, and utilizing the Modified
Priority Needs Index (PNI Modified) to identify the priority order for improvement across dimensions, this
research sought to provide an empirical basis for developing targeted recommendations to optimize

blended teaching.
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Research Design
This study employed a quantitative cross-sectional survey design. This methodological approach
aligned with the research objectives, enabling quantitative analysis of the gaps between current and desired
learing needs, and facilitating the identification of priority areas for blended leamning improvement through
subsequent PNI Modified gap analysis and demographic variable difference tests.
1. Population and Sampling
1.1 Population

The population of this study comprised all undergraduate students majoring in Preschool
Education at private universities in Nanning, Guangxi Zhuang Autonomous Region. According to information
obtained from the official websites of the four private undergraduate institutions in Nanning offering
Preschool Education programs, the total number of undergraduate students enrolled in these programs was
approximately 3,512.

1.2 Sampling

This study utilized purposive sampling to select participants. Specifically, undergraduate
students majoring in Early Childhood Education at two private universities in Nanning- Guangxi University of
Foreign Languages and Nanning University of Technology—were selected as the sample. The rationale for
selecting these two institutions was as follows: (1) Both were full-time private undergraduate institutions
approved by the Guangxi Zhuang Autonomous Region Department of Education, exhibiting typical
representativeness among private universities in Nanning regarding educational objectives, curriculum design,
and student demographics; and (2) both institutions had long histories of offering preschool education
programs and had implemented blended learning practices for over three years, meeting the contextual
requirements of this study.

Following the selection of institutions, the minimum required sample size was
determined using Cochran (1977) sample size formula: no = (Z2xpxg)/e2. Under the conditions of 95%
confidence level (Z=1.96), maximum variance (p=0.5, g=0.5), and 5% margin of error (€=0.05), and applying
the finite population correction for N=3,512, the calculated minimum sample size was 346.

In this study, a total of 744 questionnaires were distributed, with 650 returned. After
excluding 51 invalid responses—characterized by completion times of less than 3 minutes, patterned
repetitive answers, or logical inconsistencies—a final sample of 559 valid questionnaires was obtained,
yielding a valid response rate of 92.2%.

The demographic characteristics of the sample were distributed as follows: Females
constituted 88.19% of participants, with males accounting for 11.81%. In terms of year distribution, third-
year students constituted the largest proportion (60.82%), followed by second-year students (23.97%). First-
year (8.23%) and fourth-year (6.98%) students represented relatively smaller proportions. Regarding blended
learning course participation, the largest cohort (42.40%) had taken 1-2 such courses, followed by those
who had taken 3-4 courses (36.31%). Relatively fewer students (21.29%) had taken 5 or more blended
courses. In terms of online learning time allocation, 47.41% of students spent 20%-40% of their total course
time learning online. Concerning cumulative kindergarten placement/internship duration, over sixty per cent
of students (62.97%) undertook placements or internships lasting one month or less. Those with placements/

internships lasting 2-3 months accounted for 9.12%, while placements/internships lasting 4-6 months
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comprised 9.30%. Students undertaking placements/internships exceeding six months constituted 18.60%.
2. Instrumentation
2.1 Questionnaire Design

The questionnaire for this study was developed by referencing the Ministry of Education's
Professional Standards for Kindergarten Teachers (Trial) and the Preschool Education Programme Accreditation
Standards. Learning evaluation indicators were formulated according to the characteristics of the preschool
education programme. The questionnaire comprised two main sections: the first gathered students' basic
information; the second featured a learning effectiveness assessment scale employing a five- point Likert
scale, requiring students to evaluate both their "current level" and "desired level" of learning. The scale
encompassed three dimensions:

professional knowledge Dimension (Q6-Q10): Assessed students' mastery of fundamental
theories, policies and regulations, childcare methodologies, and environmental design knowledge.

professional competence Dimension (Q11-Q19): Covered core competencies including
educational technology application, integration of local culture, observation and analysis of young children,
activity design, classroom management, home-school collaboration, resource integration, and critical
thinking.

professional philosophy and ethics dimension (Q20-Q24): Assessed educational ethos,
ethical standards, professional identity, reflective awareness, and commitment to lifelong learning. Each
scale item was rated across two dimensions: "Current Level" and "Desired Level'".

2.2 Validity and Reliability of the Questionnaire

To ensure instrument quality, item analysis and reliability testing were conducted.

Content Validity: Three experts in early childhood education were invited to evaluate the questionnaire
items. Revisions were made based on their feedback to improve clarity and relevance.

ltem Analysis: The Critical Ratio (CR) method was employed to assess item discrimination.
The top 27% and bottom 27% of respondents, based on total scores, were classified as the high- and low-
scoring groups, respectively. An independent samples t-test was conducted to compare the two groups.
The results showed that t-values for all 19 items ranged from 17.010 to 22.192 (p < 0.01), indicating strong
discriminative power.

Reliability Analysis: Cronbach’s alpha coefficient for the overall scale was .958, substantially
exceeding the acceptable threshold of .70, indicating excellent internal consistency. The Corrected Item-Total
Correlations (CITC) for all items were above .40. Furthermore, deleting any item did not significantly improve
the alpha coefficient, confirming the stability of the scale.

Construct Validity—Exploratory Factor Analysis (EFA): Since the questionnaire was developed
based on a theoretical framework, EFA was conducted to examine whether the empirical structure aligned
with the theoretical assumptions. The Kaiser-Meyer—Olkin (KMO) measure was .959, and Bartlett’s test of
sphericity was significant (X? = 8441.384, df = 171, p < 0.001). Principal Component Analysis (PCA) with
Varimax rotation extracted three factors, explaining 71.031% of the total variance. All factor loadings and
communalities exceeded 0.40. These findings support the proposed three-dimensional structure—
professional knowledge, professional competence, and professional philosophy and ethics—indicating eood

construct validity.
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3. Data Collection
Data collection was conducted among undergraduate students majoring in early childhood
education at two universities: Guangxi University of Foreign Languages and Nanning University of Technology.
Researchers distributed online questionnaires via the Wenjuanxing platform, providing detailed explanations
to participants regarding the research purpose, completion procedures, confidentiality principles, and
requirements for voluntary participation and anonymous responses. Ultimately, a total of 559 valid questionnaires
were obtained, yielding a response rate of 92% and ensuring the validity and representativeness of the data.
4. Data Analysis
Data analysis was conducted using SPSS software. First, reliability analysis was performed on
the questionnaire scales to assess internal consistency reliability. Subsequently, the mean scores and
standard deviations for each item were calculated separately for both the current situation and desired
situation contexts. Building upon this, the Modified Priority Needs Index (PNI Modified) was applied to
guantify the gap analysis for each item, thereby identifying areas requiring priority improvement. Finally,
comparative analysis of gap indices across dimensions and demographic variable differences were

conducted, with findings discussed in conjunction with statistical results.

Results
1. General Characteristics of Learning Needs of Preschool Education Undergraduates in
Private Universities of Nanning, Guangxi within a Blended Learning Context.

Table 1 demonstrated that students in the Early Childhood Education programme at private
universities in Nanning, Guangxi, exhibit relatively high overall expectations regarding the learning outcomes
of blended teaching, while their assessment of the current situation remains comparatively low.. Specifically,
the current mean for the professional knowledge dimension stands at 3.23 (SD=0.57), with an expected
mean of 4.20 (SD=0.53);The current mean for the professional competence dimension was 3.08 (SD=0.60),
with an expected mean of 4.20 (SD=0.52); the current mean for the professional philosophy and teaching
ethics dimension was 3.43 (SD=0.65), with an expected mean of 4.36 (5D=0.56).The current mean scores for
all items ranged between 2.96 and 3.49, indicating a "moderate" level; conversely, the desired mean scores
ranged between 4.15 and 4.40, reflecting a "fairly good" to "very good" level, with a consistent gap observed
across dimensions.The gap was most pronounced in the professional competence dimension (PNI
Modified=0.32), with a gap value of 1.12, particularly concerning community resource integration, home-
school communication and collaboration, and local cultural competence; The gap in the professional
knowledge dimension was the second most pronounced (PNI Modified = 0.31, gap value 0.97), while the
gap in the professional philosophy and ethics dimension was relatively the smallest (PNI Modified = 0.29,
gap value 0.92).The overall gap is significant, exhibiting a structural pattern characterised by "pronounced
competency shortcomings, moderate knowledge deficiencies, and relatively adequate attitudinal and

ethical foundations".
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Figure 1 Overall Characteristics of Leamning Needs Among Preschool Education Undergraduates at Private
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Table 1 Current Status and Expectations of Learning Outcomes Across Dimensions for Undergraduate

Preschool Education Students at Private Universities in Nanning, Guangxi

Current Level |Desired Level| '
Dimension Itermn Difference| PNI |Ranking
M(SD) M(SD)
Professional Knowledge 06-Q10 3.23(0.57) 4.20 (0.53) 0.97 0.31 2
Professional Competence Q11-Q19| 3.08(0.60) 4.20 (0.52) 1.12 0.32 1
Professional Philosophy and Ethics  |Q20-Q24| 343 (0.65) 4.36 (0.56) 0.92 0.29 3

2. Analysis of the Professional Knowledge Dimension for Undergraduate Preschool Education

Students at Private Universities in Nanning, Guangxi

The professional knowledge dimension (Q6-Q10), primarily assessed students' mastery of

fundamental early childhood education theories, policies and regulations, pedagogical methods, and related

foundational knowledge. The mean current levels for these items ranged between 3.16 and 3.26, while the

mean desired levels ranged between 4.17 and 4.26, indicating relatively minor discrepancies. As Figure

2 indicated, within the professional knowledge dimension, students expressed the highest demand for Q9

(foundational general knowledge) (PNI = 0.32). The current mean of merely 3.16 suggested students

perceived deficiencies in the current blended teaching approach regarding the supplementation of broad

foundational knowledge, such as natural sciences and humanities and social sciences. Second was Q10

(environmental design and play-based teaching materials), students aspired to a higher level (M = 4.26).
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In contrast, the smallest gap was observed for Q8 (educational activity methods) (PNI = 0.29), suggesting
existing teaching effectively conveyed core pedagosgical knowledge.
Figure 2 Current and Desired Levels of Professional Knowledge Dimensions Among Preschool Education

Undergraduates at Private Universities in Nanning, Guangxi

5.00 4.20 4.18 4.20 4.17 4.26
4.00 [ o e = S =0
3.00 @ = @ —— —
3.25 3.23 3.26 3.16 3.25
2.00
1.00 0.29 0.29 0.29 0.32 0.31
>
0.00 s > ~— °
Q6 Q7 Qs Q9 Q10

==@==Current level ==@= Desirable level ==@= PN| Modified

Note:

Q6. Mastery of fundamental early childhood education theories, developmental patterns of
young children, and core childcare knowledge

Q7. Understanding and mastering the core requirements of key policies and regulations such
as the Learning and Development Guide for Children Aged 3-6 and the Kindergarten Education
Guidance Outline

Q8. Mastering fundamental methods and strategies for kindergarten educational activities—~My
current level

Q9. Mastering foundational knowledge in natural sciences and humanities/social sciences
underpinning kindergarten educational activities

Q10. Master the fundamental principles of scientifically designing classroom environments and

the basic methods for crafting educational materials and toys from diverse resources

3. Analysis of Professional Competency Dimensions for Undergraduate Preschool Education
Students at Private Universities in Nanning, Guangxi
The professional competence dimension (items Q11-Q19) measured skills in applying teaching
technology, integrating local culture, observing children, designing activities, managing classrooms, communicating
with families, utilizing community resources, and critical thinking. The current scores averaged 2.97-3. 18,
while the desired scores averaged 4.16-4.22. The PNI Modified value stood at 0.32, representing the largest
gap among the three dimensions. This indicated that the lack of practical application skills constituted

the most significant challenge currently facing blended learning.
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Figure 3 Current and Expected Levels of Professional Competence Dimensions for Preschool Education

Undergraduates at Private Universities in Nanning, Guangxi
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Note:

Q11: Utilising modern educational technologies such as multimedia and online resources to
support teaching

Q12: Effectively integrating core elements of Guangxi's local culture (e.g., arts, festivals, folklore)
into kindergarten care and educational activities

Q13: Employing observation, documentation, and analysis to conduct preliminary assessments
of children's behavioural development

Q14: Designing specific plans to organically integrate local cultural elements such as Guangxi
folk games into kindergarten play activities

Q15. Independently designing creative kindergarten activity plans that align with children's
developmental characteristics

Q16. Establish effective classroom management strategies and resolve common conflicts
among children

Q17. Communicate and collaborate effectively with parents and colleagues, and
collaboratively draft preliminary home-school partnership plans

Q18. Investigate and integrate community or local resources to support comprehensive
educational activities

Q19. Employ critical thinking to conduct multidimensional analyses of complex issues in
teaching practice and propose innovative solutions

By ranking the gap values for each item, this dimension reveals three core characteristics:

The most pronounced gaps lie in social integration and higher-order thinking skills: Item Q18

(Integrating Community Resources) scores only 2.97 in current practice, with a gap value of 1.19 - the highest
priority improvement area across the entire assessment. This is closely followed by Q19 (Critical Thinking
and Innovative Problem Solving), with a gap value of 1.15. This indicates that students generally feel a lack
of integration awareness and insufficient capacity for independent thinking and flexible adaptation when

confronting complex, non-standardized educational scenarios.
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Communication and management bottlenecks in childcare settings are evident: Q17 (Home-
School Communication and Collaboration) shares second place with Q19, both exhibiting a gap value of 1.15;
Q16 (Classroom Management and Conflict Resolution) also shows a significant gap of 1.14. Home-school
collaboration and routine classroom management represent critical challenges in frontline practice. The data
reveals students pronounced "practical anxiety" when handling these multi-stakeholder interactive tasks.

Capabilities in cultural resource adaptation and programme design require urgent enhancement:
Q14 (Integration of Guangxi Folk Games) showed a gap value of 1.14, while Q15 (Activity Programme Design) also
reaches 1.13. By contrast, Q11, Q12, and Q13 also exhibit gaps, though their values are relatively smaller (1.03—
1.04). This indicates that students still face significant conversion barriers in the "deep processing" stage of
transforming local culture and folk games into concrete educational programmes.

4. Analysis of Professional Ideology and Teacher Ethics Dimensions Among Undergraduate

Preschool Education Students at Private Universities in Nanning, Guangxi

The professional philosophy and ethics dimension (Q20-Q24) assesses educational ethos, professional
conduct standards, occupational identity, development awareness, and commitment to lifelong learning.
The current level mean scores for these items range between 3.33 and 3.49, while the desired level mean
scores fall between 4.32 and 4.40, indicating a relatively modest gap. Specifically, the PNI Modified values
for items Q20 (Educational Passion) and Q21 (Professional Ethics) both fall around 0.25-0.27, indicating that
students' self-assessments and expectations in these areas are relatively aligned. This suggests a high level
of alignment with professional philosophy and ethical standards, potentially reflecting higher education
institutions' emphasis on fostering virtue and shaping values in talent cultivation.However, the PNI Modified value
for item Q23 (Reflection and Planning) was relatively high (0.30), suggesting that when cultivating students'
professional competence, attention should still be paid to establishing their professional identity and

stimulating their awareness of lifelong learning.

Figure 4 Current and Desired Levels of Professional Ideals and Ethical Conduct Dimensions Among

Undergraduate Early Childhood Education Students
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Note: Q20.Possessing a more positive educational ethos, characterized by compassion,

responsibility, patience, and respect for children's personalities
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QZ21. | have internalized professional ethics standards and the principle of fostering virtue through
education as my professional creed, and am committed to upholding this mission in educational
practice

Q22. | possess a strong sense of professional identity regarding my future role as a qualified
kindergarten teacher and value establishing equitable, trusting teacher-child relationships

Q23. Developed awareness of fostering professional growth through reflection, and am willing to
proactively plan my personal professional learning pathway

Q24. | firmly believe lifelong learning is pivotal to teachers' professional development and am
committed to maintaining self-directed learning throughout my career to adapt to evolving

educational demands.

Compared to the preceding two dimensions, the Professional Affect dimension exhibits the
highest current status scores (M = 3.43) and generally lower PNI values (0.25-0.30). Notably, Q20 (Educational
Passion) exhibits the lowest PNI value across the entire questionnaire (0.25), indicating blended teaching
methods (potentially incorporating online video case studies or lectures by distinguished educators) prove
relatively effective in stimulating students' emotional resonance. Conversely, Q23 (Reflection and Planning)
demonstrates a comparatively higher PNI value (0.30), suggesting room for improvement in cultivating
students' metacognitive abilities regarding self-reflection and career planning.

In summary, the findings reveal a structural profile characterized by "the most pronounced
competency gaps, moderate knowledge deficiencies, relatively favorable affective engagement, yet requiring
reinforcement in reflection and planning.”

This sample-based analysis of average gaps identifies core issues prevalent in current blended
teaching and establishes an overall improvement priority sequence: first address competency gaps, then
promote knowledge transfer, and finally ensure value internalization through reflective communities.

5. Analysis of Demographic Variable Differences in Learning Needs Among Undergraduate
Preschool Education Students

To reveal the heterogeneity of learning outcomes among students with different demographic
characteristics, this study independent samples t-tests and one-way ANOVA were conducted. The results
are as follows:

5.1 Analysis of Gender Differences

Independent samples t-tests compared current scores across the three dimensions for
male and female students (Table 2). Results indicate p-values exceeding 0.05 for all dimensions,
confirming no statistically significant gender differences in learning outcomes across these dimensions.
Although male students exhibited marginally higher mean scores across all dimensions than female students,
the magnitude of these differences was negligible (Cohen's d values ranging from 0.035 to 0.199). This
indicates that under the current blended learning model, perceptions of learning outcomes among students

of different genders are converging.

NITUMIN N8BT FoaLdn m—
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Table 2 Analysis of Current Score Differences Across Dimensions by Student Gender

Male Females
Dimension t p
MxSD M+SD
Professional Knowledge 3.25+0.57 3.23 +0.57 0.270 0.787
Professional Competence 3.19+0.64 3.07+0.59 1.518 0.129
Professional Philosophy and Ethics 3.49+0.74 3.42+0.64 0.784 0.434

5.2 Grade-Level Differences Analysis
One-way ANOVA revealed significant differences across all three dimensions by grade (p < 0.001).
Post-hoc LSD comparisons indicated a distinct "U-shaped" pattern: freshmen exhibited peak scores, while
sophomores entered a trough period (professional competence M = 2.85), scoring significantly lower than

all other grades (p < 0.05). Junior and senior scores subsequently recovered and stabilized. These findings

suggest that the sophomore year represents a critical window for blended learning intervention.

Table 3 Analysis of Differences in Current Scores of Each Dimension Among Students of Different Grades

Freshman Sophomore Junior Senior
Dimension F P
M+SD M+SD M+SD M+SD
Professional Knowledge 3.46+0.54 296 + 0.59 328 +0.53 |3.44 +051| 16.718 0.000**
Professional Competence 332 £ 0.56 2.85+0.59 3.16+0.58 |2.95+ 0.61| 12.356| 0.000**
Professional Ethics and Morality| 3.54+0.59 3.17+0.69 3.51+0.63 | 3.53+0.55 9.925 0.000**

5.3 Analysis of Differences in Hybrid Course Participation Volume

ANOVA revealed no significant differences in current scores by course quantity (p>0.05).

This indicated that the quantity of blended courses taken did not automatically translate into perceived

improvements in learning

Table 4 Analysis of Current Score Differences Across Dimensions for Students Participating in Different

Numbers of Blended Learning Courses

1-2 courses | 3-4 courses | 4 or more
Dimension F p
M+SD M+SD M+SD
Professional Knowledge 3.19 £ 0.56 328 £+ 0.60 | 3.23+0.52 | 1.403 | 0.247
Professional Competence 3.02 + 0.59 3.16 + 0.63 | 3.08 +0.55 | 3.000 | 0.051
Professional Ethics and Morality 3.36 + 0.66 3.47 £ 0.67 351+ 0.58 | 2.741 | 0.065
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5.4 Analysis of Differences in Proportion of Online Learning Time
One-way ANOVA results indicated that the proportion of online learning time exerted a
significant positive effect on students' current scores in the professional competence dimension (F = 4.563,
p = 0.004). Post-hoc tests revealed that students with 260% online learming time scored significantly higher
than those with <20% and 20%-40% (p<0.05), whereas no significant between-group differences were
observed for professional knowledge or professional philosophy and ethics dimensions (p>0.05). These
findings suggest that sufficient online self-learning space is more conducive to cultivating students'

professional practical competencies.

Table 5 Analysis of Current Score Differences Across Dimensions for Students with Different Proportions

of Online Learning Time

<20% | 20%-40% | 40%-60% >60%
Dimension F p
M+SD M+SD M+SD M+SD
Professional Knowledge 322+ 055|320+ 056| 331 +0.58 [3.30+0.62|1.099| 0.349
Professional Competence 3.06 +0.60|3.02 + 0.56 | 3.20 + 0.60 |3.33 + 0.73| 4.563 | 0.004**
Professional Ethics and Morality |343 + 0.66|3.38 + 0.63 | 3.48 + 0.66 |3.62 +0.72| 1.756 | 0.155

5.5 Analysis of Differences in Internship/Practicum Duration

Students with varying internship/practicum durations exhibit no significant differences in

current scores across all three dimensions (p-values all >0.05). The data indicates that without systematic
guidance and mechanisms for deep reflection, merely extending placement duration results in the linear

accumulation of inefficient practice rather than a spiral ascent in professional competence.

Table 6 Analysis of Current Score Differences Across Dimensions for Students with Different Internship Durations

<1 month [2-3 months| 4-6 months | =6 months
bimension MSD MSD MSD MSD P
Professional Knowledge 320+ 058 [3.24+0.52| 3.35+0.55 327 +0.55 | 1.205 | 0.307
Professional Competence 3.08 +0.59 |3.07+£0.69| 3.07 +£0.63 3.09 + 0.57 | 0.009 | 0.999
Professional Ethics and Morality | 3.41 + 0.67 | 3.43 + 0.70 | 3.50+ 0.58 347 £ 0.61 | 0.416 | 0.742

Discussion

1. Professional Knowledge Dimension: Theoretical Displacement in Information Transmission

and Knowledge Construction

The gap in the professional knowledge dimension reveals current hybrid teaching's inadequacy

in fostering deep learning. Students express urgent demand for integrated application of knowledge points

such as "foundational liberal arts knowledge" and "environmental design methodologies" (e.g., Q9, Q10). This



NIATUNIING ALY Fo8Ld0

Ui 2 atudl 20 nguanAY - RaAN2569

reflects teaching practices largely confined to one-way transmission of online resources and repetitive offline
knowledge delivery. Here, technological intervention must transcend mere resource repository functions,
instead focusing on establishing "human-machine collaborative" learning environments. For instance,
deploying artificial intelligence as an "intelligent learning companion” can furnish students with personalized
knowledge maps and instant feedback, thereby addressing fragmented learning caused by insufficient faculty
guidance through a low-cost, high-efficiency approach.
2. Professional Competence Dimension: Constraints on Learning Disengagement and Higher-

Order Thinking Development

The gaps in the professional competence dimension are most pronounced, particularly in the
areas of ‘integrating community resources’ and ‘ critical thinking’” (Q18, Q19), reflecting two major
shortcomings in the current blended teaching approach regarding competence development. Firstly,
learning activities are severely disconnected from the real-world early childhood education environment.
Traditional practical training models often face practical challenges such as ‘difficulty in coordinating venues,
heavy safety liabilities, and limited capacity for kindergartens to accommodate students’, resulting in
students having very little exposure to authentic childcare and teaching practice. Secondly, teaching lacks
the ‘scaffolding” required to cultivate higher-order thinking. Skills such as critical thinking and innovative
design need to be nurtured through carefully designed complex problems and continuous guidance, and
this is precisely where traditional teaching currently falls short.To address this, Human-Al Collaboration shifts
from the teacher-student dyad to a triadic "teacher-student-Al" model (Huang et al., 2023), using Al to
construct immersive environments where students rehearse complex communication and conflict
resolution in safe virtual scenarios (Bowen & Watson, 2024), effectively compensating for limited physical
placements.

3. Professional Philosophy and Ethics Dimension: Bottlenecks in Transforming Value Recognition

into Practice

While the professional philosophy and teacher ethics dimension receives relatively high scores,
the pronounced demand for "Reflection Promoting Professional Development” (Q23) reveals a bottleneck
in translating emotional identification into conscious practice. The growth of teacher ethics is not static value
indoctrination but dynamically constructed through continuous "practice-reflection-dialogue." It heavily
relies on a supportive "relational ecosystem" and "reflective practice community."lt warrants vigilance that if
technological application prioritizes efficiency alone, it may conversely diminish emotional interaction and
profound dialogue between teachers and students, as well as among students themselves. Future
instructional design should employ technology as a conduit for establishing and sustaining reflective
communities. For instance, online platforms could facilitate the creation of growth portfolios spanning entire
teaching placements, fostering ethical dialogue and meaning negotiation between educators and students
around specific educational events. This approach enables the elevation of professional ideals from mere

'knowledge' to 'conviction' and ultimately 'action'.
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Conclusion

The gap structure revealed in this study indicates that blended learning has established a certain
foundation at the "knowledge transmission" level. However, significant shortcomings persist in "knowledge
construction closed- loop", " contextualized competence generation", and " support from reflective
communities for professional ethics and ideals". The greatest disparity lies in the professional competence
dimension (PNI Modified = 0.376), with items such as Q18 and Q19—involving complex practice and higher-
order thinking—demonstrating particularly pressing needs. This suggests subsequent improvements should
follow a prioritized sequence: first addressing competency gaps, then facilitating knowledge transfer, and
finally ensuring value internalizations through reflective communities. Based on this, the following targeted
recommendations are proposed to provide an actionable pathway for optimizing blended teaching in early

childhood education programmes at private universities.

Recommendations

Based on the gap analysis, this study proposes a blended teaching enhancement system integrating
student-centred learning, teacher guidance, and technology support.

For the professional knowledge dimension, it is recommended to develop Al-supported knowledge
maps and project-based learning to promote deeper understanding and knowledge application.

For the professional competence dimension, institutions should adopt human—Al collaborative
approaches by utilizing virtual simulations and real-world scenarios to strengthen practical skills and higher-
order thinking.

For the professional philosophy and ethics dimension, technology-enabled reflective communities
should be established through e-portfolios and peer interaction to support reflective practice and professional

identity development.

Research Limitations and Future Directions

This study has several limitations. First, the sample exhibits a grade- level imbalance, which may
affect the generalizability of the findings. Second, the reliance on quantitative data limits insights into
students’ subjective experiences; future studies should incorporate qualitative approaches to provide
a more comprehensive understanding. Third, the limited internship experience among participants may bias
the evaluation of professional competencies. Finally, the cross-sectional design precludes the examination

of changes over time; therefore, longitudinal research is recommended to explore long-term effects.
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Abstract

This study aimed to 1) examine health communication and media literacy for preparation for an
aging society, and 2) investigate the relationship between media use behavior and media literacy skills
among adults aged 60 years and above in Mueang Roi Et District, Roi Et Province. The study employed

a quantitative survey design. The sample consisted of 400 participants, and data were collected using

L@ 3vndnnssunsiea1sidva AuAaumansuay TneImans unyine1aeIvgseedn Slua: aran.ya@reru.ac.th
! Innovative Digital Communications Program, Faculty of Liberal Arts and Sciences, Roi Et Rajabhat University,

Email: aran.ya@reru.ac.th



NIEUAINGTIAY Joedn

U7 20 avufl 2 wauanau - Fewau 2569

a questionnaire. Data were analyzed using descriptive statistics, including frequency, percentage, mean,
and standard deviation. Pearson’s correlation coefficient was used to test the hypotheses.

The findings revealed that most participants had used digital media for 1-3 years and were
exposed to health information for 4-6 hours per day. Smartphones were the primary device used, mainly
for communication purposes. Most health-related content accessed through digital media concerned
disease prevention and knowledge about illnesses. The participants were aware that images and health-
related content on digital media could be modified before dissemination. LINE was identified as the
platform where fake news was most frequently encountered. Participants commonly verified information
by considering images, videos, or other supporting evidence before believing or sharing it.

The hypothesis testing showed that media use frequency and health communication literacy
were positively related to media literacy skills at the .05 level of statistical significance. The study suggests
that adults aged 50 years and above should be supported in developing critical skills for analyzing,
verifying, and evaluating the credibility of health information in order to prepare effectively for an aging

society.
Keywords: Media Literacy, Health Communication, Aging Society
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Abstract

This research aimed to: 1) examine patterns of social media use and marketing channels among
entrepreneurs selling Long Laplae and Lin Laplae durians in Uttaradit Province; 2) analyze strategic factors
influencing sales through online marketing;, and 3) propose guidelines for improving the use of online
media to enhance sustainable competitiveness. This study employed a mixed-methods research
design. Qualitative data were collected through semi-structured interviews, while quantitative data were
gathered using a five-point Likert-scale questionnaire. The sample consisted of 30 entrepreneurs selling
Long Laplae and Lin Laplae durians through social media, selected by purposive sampling. Qualitative
data were analyzed using content analysis, while quantitative data were analyzed using descriptive
statistics and Pearson’s correlation coefficient.

The findings revealed that: 1) most entrepreneurs used Facebook as the primary channel for
product sales, employing key strategies such as live streaming, product image presentation, storytelling
content, promotional campaigns, and rapid customer response; 2) social media marketing strategies were
positively correlated with sales, with online promotions showing the strongest correlation, followed by
rapid customer response and posting frequency; and 3) strategic development guidelines for sustainability
should emphasize integrated collaboration between specialized government agencies and academic
institutions in transferring advanced digital marketing techniques. In addition, a traceability system based
on Gl-based traceability system should be established to strengthen consumer confidence in product
quality, and the formation of community enterprise networks should be promoted to enhance bargaining
power and jointly manage logistics systems, thereby leading to stronger and more sustainable competitive

potential.

Keywords: Long Laplae and Lin Laplae Durians, Social Media Marketing, Small-Scale Entrepreneurs
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n1539uasatilun1sideuuunaunaiu (Mixed Methods Research) tnaiiusiusiudeyaifesunn
Fhouuugeua uasteyadsnanindaenisduavalidein Mnduthranisieneindaansisniuiiesiue
nagmsnslidedsemeaulalumsiingenuieyFounasduna wagvauduua Tamingasang

1. UsEuInIuaznguiaeeng

Uszrnslunisnuadell vaneds fussneumaneuitduiedestumssminendounamay

Tuiluiisneduua Smingnsand Insanizdilivemsoaulaviniededsrusoulatifuniasdielunisdmine
dudn ogslsfinnu esndnwazmsusznevewisnanifunssunguuuuliidunienis §idedddannsossy
Sruulssrnsiomeldenedniau

va o Iwad P

nguseens §3Tel435n51dended1suunL1zas (Purposive Sampling) nngusznaunisiiuy
AUNTNVRINFUNITHUNAITULA bavnauduua Ymingnsing 91u3u 30 578 lagAmuanagin1sanid (Inclusion
Criteria) Wilelldtoyaiiitioddyronsinun dsil
1.1 Jufszneunsiifaniudszneunsviiegiuniswdsisogluituiisnneduna Sorfagnsding
1.2 ﬁﬂssaumizﬂumaﬁfmﬁ’mnL%‘Uurzhu?{aé’muaauiaﬂ (19U Facebook, Line, TikTok)
atsseiloanudliitesnd 11
13 ﬁaammaLa?i'aﬁhmj'aqmaaaulau“lmmqamaﬁmumhjﬁmiw 50,000 UMABLABY (M3058Y
Sruruiuingantuuuniui) wielviiulaindudiifiussaunisalnsauaziidnennlunisuimsinnisssia
Aavialuszdunils
2. \nvesilaflilunside
woaflefllilunsitundsiusznaude 2 Uswiam nusefeuisisuuunaunau (Mixed Methods
Research) léi 1) wuudunwaluuudslasaing (Semi-structured Interview) dwmsumsifiudeyaidsgninin uas
2) UUUABUNINIINTUTEANAIA 5 336U (Likert Scale Questionnaire) dnsuntaiudoyaiieun vl iolslé
foyafieseunquinddnuandsszing aonndostuinguivasduasniside
2.1 wuduneaiuuialasea’ng (Semi-structured Interview)
wuudunwaiuuuAdlassaiignosnuuuiulaedisdennsouiuafnmsise wuaRnnanain
#dva waznisdoansnismatnuuuysuins (IMO) wiellunisifudeyaidsdniferfunginssy wuang
Aseduy uagUszaunisalvesusznaunisySounasduua uaswauduua lunislidedenuosulay
ilensnann
n1seBNUUUIATD e TBLTsnaINW
Sumaudl 1 nMsmuaUsziiuma

o

AiduimunUssinuimauluwuudunuallaedndaningUszarivenisive uasnseunuiin
fifeatos Ioun uurdangdinssuduslnaseulat nagnénislidedsnuesulayl uaznisnanadsia eliamnse
FRUNEUTUN WRHa waznsyutunsidnagnsnmsnaineeulativeiuszneunisisegidnau

Sumeuil 2 Tnssadswesuuudunual
wuudunealuuseendu 3 dundn laun
dil 1 Jeyamluvesilidunval liun o1y UszaunmsaflumssmineyGou sesmamsvie

A wazUszaunsainsivaednueaulan
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gl 2 uuamanislddedsaussulatlunisdmiieniFou liud unanesudlézuuuy
nsthiauaiiionn ewilunisinad msdearsiugnén wasRenssuduaiunisune
@il 3 nagns Anmme wazdelausuus ldun Jamuazguassalunisimainosulal
nafAntusesens wazkumamsRamslidedsauooulatlusuan
2.2 WUUEBUANNNIATUSZANAT 5 58AU (Likert Scale Questionnaire)
wwuasunugniauuiielflunnfvfoyaidaSunuintussdunslénagnsnmsnanasiude
denuoaulay uaznadnsiugenvevewUszneunis lnseenuuulvidenndesiunseuluiAnuazauuigiunisidy
Tassassvesuuuasuany wuuaeunuwuseandu 3 oy laun
poudl 1 Yoyamluvesimeunuuasunu liun o1y UszaunsallumssminenSeu wazgoms
Msveiild
noufl 2 szdumislinagninisnaiariudedeeueaulayl aseungu 3 fu Téun
1) pdlumsinasianedud
2) mslilusTuduseula
3) MINBUNTUGNATREITIALS?
nowil 3 nadwdsnuganme WunmsusedlumsuAsuuasewenuauaranudisslunssming
dudindedeuesulatl
wuuasunuldasUsznaen 5 sy fud “eefign” S “wnfign” uashdeyaillaluires
fpadidmssnnaradulsrAvianduiusvondio Sy Wevnaouauufgiuniside

2.3 NIATIAFHBUANYNADIVDNATOWD

B =

wspsfiodforinuudunvaiuazuuuasuauldsunisnsadeuaunsadaion (Content
Validity) Inegnsenandidnuiy 3 viu lnglddyianuaenndesenindomaiuiuinguseasdiniside (Index of
ltem-Objective Congruence: 10C) wan15Uszifiunuinan 10C 8g5en313 0.67-1.00 Feagfluinausifisonsuls
wazlmihdeaiauswuzanUiuugunlanauilunaasdld

wuvasunulatun1snaaedld (Try-out 3o Pilot Test) AudUsENaUNTNSEUTINAL 30 518
Fsfidnuwarlndidsiunguinedieets Wun WufdmineyiFounaslddedsnuooulaflumsviedudlsidosnit 1 7
fiall ngunnaaslddanann ldldnguireafunguegnsiildlunisifuteyaste iledestunuddourestoya
LaEAADARINNIINDULUUABUATLEN

wansnageuaIdesiuveaiesie Tngldadulssaviuearivesasouuina (Cronbach’s
alpha coefficient) wuinmanuBesiulnesamwintu 0.82 Feeglunasifivonsuld Faiuvuasuawlulfifudeya
funduieeeasewely

3. nMsiusIuTINdaya

v
v A o a

ﬂ?iLﬁUi’JUi’JN%@MﬂﬁIUﬂ’]i%%&Jﬂiﬂuﬂ’]Lu‘Lm’]i@ﬂlli%LﬂEJU?J%eJ{]lEJLLUUNﬁMNﬁWU (Mixed Methods

Research) lngldgunuunisiiudeyaidanmuainaiugiudalsunuannguiiegiasiendu 91w 30 518 Fady

@ @

HUsEnouNsTmesunasiukakarnauduua Ymingnsing wanadAgylunisidenldseifeuisideuuy

o

naunaulesandeinshildtayaniaseunauisluiAiniazdindn Inedoyaiausunuasyieliiiuwunliy
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mnuduiudsznitsnagnisenvielunimeiy vuziteyalnunmaztiseSuemgna Uiunmsdsan uazimade
nzimesuszneumsiiliannsainlddefiauiivsegiaden

3.1 nisifudoymdeqman §3Teld33n15aseiilion (Content Analysis) 91ndoyadild
Mnnmsdunwaluuuidlassaiiaaznsantufinaaau Ingthdeyamduunvinemy uaziToufisuiiion
oa3uUidsguile (inductive Theory Building) il 3duldlimmdidyfunisa¥renuindodevesdoya
(Trustworthiness) f8A15A519a0 UTaYARUUALEN (Data Triangulation) ileduduaugniesuosteyain
uasfiuniisnedu idlughuyana doudl uazdisna wdousislinmansaaeunnugniediaedlitoua (Member
Checking) tiieliifulamsfianumansifomsmudsraunsaiasasuszneunisluiiuiiduna Fenssuauns
samuadldsidunsniglindnitesssunifoeiunienin lasnsinvanudureslitoyaiumsliuauud
LLaxmiﬁwLauaNaaqlﬂué’ﬂwmsmwmuL%ﬁmmiwhﬁu

3.2 nstiudayaleliuna {idelduuvasuatuuinsiszuimai 5 szau nslingudiegis
AeULUUABUNMNEudIN s saindelutisnanfeafu eUssiussdunisldnagndnisnaaniudedsny
ooulatuaznadnsiugonuevesUsznouns sl (iduldnsaaouanuasuiiuresuuuaouamieuily
RIGER VARG

Ya v

Fowiunisfunusudoys fifeldaeanimdeyaninnisduaisalifuaednunisnes
wazdnfutoyaidanuamiasdiaegiaduszuu Insdoyafmungnifuinuiduauduuasinlld
dieTmgusvasiymainmaiinu
4. miaTzvidaya
nslieszideyalunisidoadsdeiiunismussfouitideununaunau (Mixed Methods
Research) lnsuusnisiiasigioanidu 2 du liun n1sinszideyaanunin uaznsliasgidayaideusunn
iieliiaenadasiuingusrasiuagnsaunnAnnsise
4.1 M3AaTzidayaidenanin
mrsideyademunmliTEmeleseiden Content Analysis) Tnsdidurounsissd feil
Tuneudt 1 manmaouanugndeILazAINLTeio (Data Validation & Trustworthiness)
AIT8UIUN00AAINAINATTHUA I BAINIRTIdRUANANY Tl LazldiBnsnTiraeudeya wuuaiud (Data
Triangulation) iileBusumugniestestoyamnuudiinnfivarnuats weluduyanauaztisnan ielvdulad
fofumulnmnenfuarasoutofinaidluiiug
fupoud 2 nsdavnangdoya fidehnssuundomuarivieradeyamuussifundndiimue

LilunsouuumiAnnside Taud 1) wwmnansidenlddedinueaulall 2) nagnsnisnseduuenaiy uay 3) guassa

'
N

lunsheanddvia iiednszilvudeyaliingrensiinenidadssuiiey
JupauTl 3 NFIATIEALREdIATIELeN FITBnTInTeAasdunTendeyanislulsay
My IievgULUUNgAnsu (Patterns) isenagnssiuiidwasionsiinganvie lagdin1sAniendeninud1sss

(Quotes) MnAmliduNwalnldUsznounsiaus Weuandidndnualuasusuniuiasaveiusenauns

2 a o

TURoUN 4 N13ATURaNITIATIERRRua Tuduaanie fideasudeaunuainnsiiasen

q q
v aa o o

Weaunn lagleuleawan1sinseniunsauluIAni1un1snaInaIvakay IngUseasdveanisive nieuns

1

anieg A idunvalfiazvioulszinuddy welddundngiulszneunisfianunanisive
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4.2 53R zvidayalBeliunn
mylngideyaldalinadidunsiagldadfidmssan loun Auade (Mean) wazdruidsuuy
11715§1U (Standard Deviation) tiieaSunesedunisidnagnsnisnainrudednuesula

° o

dmsunsiegvianuduiusseninnagnsnisiddedinuseulatiunadnssnugenuie §3deld

L o o o«

AduUszanSanduiusueaiiosdu (Pearson’s correlation coefficient) tasandudsiludeyaszaus (interval

Scale) wariingUszvasAiiaAnw1A U S BLAUIENINFAUTARIYR NEUNITIATIEbAATIvERUTNNE S

Wesduvesadd laun n1snszatedwuuunivesdoya (Normality) waganuduiusidaduy (Linearity) Fanuin

Juluaanasiidviue Ssanansaldadfnenanlaegrumingay Inefmwunseauivdfymieadan .05

dyuna
mnmsnyiseldnanisidveenidu 3 el
1. Binszvinnslidedenussulaiuazveimenisnaralutegiiuvesngugussnaunismiounasduua
wazvauduLa Javingashng
NNGUAIBE19TI1UIU 30 518 %QLﬂuQﬂszﬂaumﬁmmanL%'auwawau’l,uﬁyuﬁéwmaa”ULLa
Jmingmsingd uariiuszaunsallunislidednuesulatiiiensdmineyBoulsitesnin 1 U nanisinneideya
fugruveslideyaaunsoagulded
lusnuengveslviveya nuiglndeyaietgeglutiesening 28-59 U laengueny 36-45 U fid1uu

a <

wndign Andulszana Sevaz 43 vaenquiiedns sesaunfonguey 46-55 U Anluuszanm Sovas 33 veangu

q

v @ ' @ o

#og1e doyadenanasvieulfiiuinduszneunisdlngegluioiau fudusisedsidnenwlunisiSeus
wazUsuisensltineluladuasdedinuesulatilunisdniugsio
lumussegiiainisusenaueIndmuiensey nuiingudltegsdnlngivszaunisal Tunis
Usznauenimanuds 5-10 U Andulsranm Sevay 60 vasnguiegieinun sesannedfifiussauntsaiinnnd
10 U Amiduuszana fevar 25 uawfisuiuusznevadvluszoznaliifu 5 U Andulssinm eva 15 namslemneh
wansliituigussneunisdaivgiivszaunisalluondnlussdutiunansisgs Suderonisiinagnsnisnain

iudederneaulatinuszendldsiuiulssaunsalainunisd e dua

71379 1 Yomnan1suenliludagturesiuseneunisissunasduuanagnauduua

foil audtunsinad 73U (AU) dadau (%)
1 Facebook 30 100.00
2 Line 24 80.00
3 Tiktok 15 50.00
4 Shopee/Lazada 6 20.00
5 NI 18 60.00
6 Buq 3 10.00
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N5 1 kamFieTgivesmsmsnefildlutlagiuresiuszneunmifeunasdunanasnauduua
Ui Facebook Liutesmsnmssnmiedigliideyaidentdunniign s1umu 30 519 Anifufesay 100.00 589837
fie Line §1udu 24 518 Anidudesar 80.00 azvieuliifiuidedsnussulatifudommanlunisindedoans
wagsifiuAanssunisievissenineusznounisfugndn vaieatu wudn wihusesiunuimddnse
m3smiedudn Inefiflideyadentddiuau 18 518 Andufesar 60.00 wandiifiuindemeenlaldwmaiy
duddgueamsne nsawglungugnéluiiufinargnéused vaedl TikTok SlFnuswau 15 98 Andy
Yovay 50.00 FeazviouliiiuinduresmaaiilumniiausduiuazUssnduiusnisne dumsdmieniy
wnannesudAauisy 1y Shopee waz Lazada Jfldnuduau 6 18 Aadudosaz20.00 wansliiuindsluldu
FownwdnlumssmineyBsuvesiusznaunsluiiuil dwiutemsdu 1 wu mashnglu$u viemssenys
wansdudn wuduau 3 318 Andudesaz 10.00

Han1siATIgRRena nasieulmiiudl fusznaunisieunasdusanazniudunainisldtesmig
MIRAALUUNENNAIUTTNIdodsauoauladuazveannisesilayl Inedl Facebook uag Line iuteanman

lumsaiiufanssumeniseainkazn1sIvieduaiudagu

o

2. UadndhAgyidamadauszansnnvainagnsnisnainsitudiadensaaulatlunisiinganuiy

71579 2 anudlunisinadunsduiesulatvesfussnaunsisounasiulalas nauduua

il audlunsTwas 91U (AL) dadau (%)
1 NN 17 56.66
2 3-4 Fusiodunii 9 30.00
3 FUaviazads 2 6.67
il wauadlon e 2 6.67
W3 30 100.00

NMTN 2 HaNTIATiaudlunsinadusdudeeulatvesuse naunisissunasduiatas i

a v

duua nul nguegsdulugdiuiu 17 s1e aadudosas 56.66 dnislwadusduiseulativniu seawnde

Y ' o

nquillwaduiedudn 3-4 Tusedunn S1uau 9 18 Andudosay 30.00 vauriingusieg1ediuiu 2 18 Anduy

fovaz 6.67 finsinasviedumduaviazase wazdn 2 578 AnuSeuay 6.67 Inistwaduisduaiuaiuailonia

HaNITATIERINaINandliiuI fUszneuntsdwlnginisinaduedudesulategainanelussiugs

P19 3 HaN1INAFRUANNENTUSSYINnagnsnstdedinusaulativeenuny

AuUsdase fauusny r p-value NANSNARBUHNNAFIY
audlunstnasviodud gOAYY 0.45 0.012* avvayuaNuRgu
nslilusluduesulad ganYUY 0.52 0.004* atfuayuauNAgY
MINBUNAUGNANDE1ITINE? g8y 0.48 0.009* AuAYUANNRZ Y

* fddAgyneadanszau .05

L o oo o«

r vuneaAnduUseandandunusvaniesdu (Pearson’s correlation coefficient)
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NENTN 3 HANIINAGRUANNENTUSSEnINNagnsMTldaedinueeulaliugenvievesUsenaunis

FEUNAITULALAENALRULA WU nagnsnislddedinusaulatnniuinnuduiusiduiniveeniy g1l

q q

v o o a

HodFyneadafisedu 05 Ineanuilunisinaduiedudnfianuduiusiveenvigluseduiunas (r = 0.45,
p=0.012) mﬂﬁﬁﬂﬂu%uaaul@ﬁﬁmmé’i’uﬁuéﬁ’uaammsm'au%wqﬂussﬁumuﬂma (r =052, p = 0.004)
wagmamaundugninegeTadiaudiiudiusonuelusyduliunans (r = 0.48, p = 0.009) il HanIsMAFEY
wuhanunsnaifuayuausfgiunside 3 4o
3. wuanadanagnslunmsiauinazuiuuganislidessulaiuazvemnanisaaraliawnsovens
aanauaztingenunglfegedsdy
MNHaNsANYINUI fUszneunsyFeuvacdule wagndudunaulirudiyiunslddedsn
soulatlumsdmiedudegnaniedilutis 3-5 Pk Tasianizlursaaunisainsunissuiaedlsalain-
19 Fadutladedrdnyiinszdulsiuszneunisdes fuguuuumsdniiugsiaainnissimieniulugromis

o

poulatinniu fusznaunisdiulvgisuduainnisinaddmiredudilunguyuyuuy Facebook w3edayddiuda

Y !

Aoumuilignisarenenaanaznisadiunagsnaegrudunienis nan1s@nyiwansliiiudy Facebook
Huuwanefumdndifusznaumadentd ewniigrugndfniidanweguds uardilsiduiiBosonininaue
dud 1wy nrslwainm 3dle waznisaienenan Feisairsarmidesiufunanimuazanuanlnivosdud
snizifioatu Line grlfifudosmsddylunisindofearsiugndniu nisdusudsdo uaznisdndedudn
du TikTok gnl#ludnwazvestesmaaiuiloainsnisiuiuaznmdnvalveausud wihdshignliifusesmamdn
Tun1sUnnsvelaenss lufuguuuuidemmanainesulat wuiusgneumsiinisléidevnarnuansguuuy
FaamdreAudn madievendn uagnsintanssudaaiumsne wWu medaluslududiunan medadeEluueiug
yEonniuresuoy Svdienseduauaulauaznisindulatovosgndt uonaini nislddesdndeuan n1w
ffufues saudsnslidydnual (Emoj) uazussuiin Sstoiiunsiidiusmvesgndn lnsannzludsggnia
IS
nagnsuazaavimelunisnainaaulay

o

1NN5FUNBAlEUTENBUNIITINIY 30 T18 WUl nagnsardglun1sfnagnAsIugemis

o

aaulal A9 NM5A319ANUULTYB0BVILUTUNNBIDNY L8NS LNAINNIVIAUA NSITAKENTEUIUNISARLEBN

warUssYinel saufenisdeansedmsdlunsanuaznisnevauewiognAieg9inig uenainid n1stdreumnudg

@ 1%

lugUuuu Storytelling uagnisanenenandidlsiasuaiaiuiulanasanuduiusseozeniugnan luaung

3
duasunisvie fuszneunsdmlngsatunagnisnusian wu nmsansian nsdaldsludu viensdadels
denszdusenieluszesdu oghdlsfiny Smuamuviimediunisinmsdidaie nsdeansiugnédioiatgm
nsvuds swdeedinduineeAdvialunsuimsianisiuieeulategiadussuy

NTBAUNUAINGTY wInadenagnslumsiannsnanesuladvesjUseneumsiSsuasduia
uagvALdULaRE WS sTU msatiuns WaninueduAdva mynasuifommanaeghaiuszuy meadisSadnual
wususviesiufidaou nslddeyagnAiousunagnsnisdeansiiimanzay saudsnsairaedetisnnusinile

senhedusznaumslugus iadduaianuduuduazanuasalunsuisdulunainesulatszezens
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aiUsena
Han1sIdemuIngUszasaded 1 uandliiui fuszneunsiieuvasduia uwasvduduna dulngiey
14 Facebook 1ugaamamanlunisdminedudn iewniduunannesundgiugldanuduuuin awnsadibs

anflieEnesInga uasiiszuu Messenger Tl8oroN1530A1TUUUABIMUAYNTNBUANDIROAINADINITVDIGNAT

a

Iggadiusz@nsam uenaind fusznounisdalinisld Line uay TikTok Wudeswmnuasu Ing Line iy

2
o o o o A

w3elladAglunsinsaiugnAiay NMsBuduAdse Lagn1sRnnun1sIndsdua vaieh TikTok gninunly

)

VY

wnBulungugusenaunisieuseunu 30-40 U ieadranissuiuaznmdnvalvesdumlunguguslaagulu

9 Y

¥ '
A aa o v

HansAnulagvieutanisuiuivesiuszneunsaenginssunsiddeniviavedusing Jsaenaneivnuideves

adednh quasloy (2566) NTlMHUIN n1sdenldunaniasudediauoauladfivuizaudungulvu e

waznsdeansegrdeiliesiugndn Wuladeddgyiviefindsedniamlunisaniufanssuninismain

¥ '
a

2935 UsENBUNNTINERY UonNldtaanadesiuuulIAnued Kotler and Keller (2016) Nszyindedenuasulall

o

Huiefessleddylumsaajiuiusuasanudiniudssezeniugndlugaidva

nan1TITenNingUszasdted 2 wuin nagnsnisnananiudedenuesulatiiinuduiugiteuan
fuganue Tnsamznislilusluduosulatfienuduiusfusonuegaiian feilidesanlusTududutatonsedu
nsindulatefitunaldiuiidnsvaudinursndifloiifeaigs Seadaduslaaldunninismeunduiism
vidornuilunstwadifissogauien aenndoatumuideves nquainsive Sundusana (2561) wuih medaedumene
rutesnseaulatfizniwaiBsuindensdniuladevestuilnnegaiitedidey uenaini wanisAnuidanudn

Aanudlunisinadvigduaianuduiusivusednsamuenagnsnisnain lnegusznaunsndnisinaduiedun
Dudszdmniuiidnduasiign Anludesar 57 sesmanfenquillnaduiedudi 3-4 Juseduai Anludosas 30

'
a

Feagviouliiiuinnisdeansedwalauedisiiunisuesiiukarnssuivesdudluaienifuilan nanisdneiil

=~ '

atuauuwIAnes agaild tnw (2566) Nszyinisinadilloninianisnainegrdeiiesiiesnwianuaula

3

vagna uaziiinlenialunisdndulagedud venanildsmenadasiuudnyives Tuten and Solomon (2018)

'
d '

AR uImndnazauaiiaueve ndonludodinueoulal funuimddysdeszdunisiidiusay
(engagement) La¥N1INBUAUBIVDILUILAA

nanidemuingusrasdded 3 nui msmuuazyiuunslidessulatifteiindnennnsursdy
0819898 UsEneuMIFeunasdule wasvauduua dedvianudfyiunnihsuuursumudivainaieunld
Jududuusn Tnglamznsdevenaniiieuaninunimuazanuanlivesdud uaznisiandessaunasiuves
n3eudieasieuiidedolugurdudinunsiesdiu (G) wamsinansaiuaiuanalingds faduiug
A fiasauuliuiiegiluganudndlunsmaudldlusseren nansAnuiiliaonadestuiufanisdoans
NSAAAKULYIUINITYD slgBAN tahesiug (2562) fiauehmsdeasifidforiaula uavaonrdastu erudosns
vosgnAaasnaiinurnuseuususldlussazen Snidsaonadoatuaures Chaffey and Ellis-Chadwick

o 1 =]

(2019) Aitiuinmsldreumunfdviaedrfinagnsidutadedfgylunsaiimnuliuseumanisudaduresgsia

2

@ '
JunLanlunainesulal
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UaLauauuy
1. daauauuglumsialuly
1.1 atfuayuniseususunInatafdtiaLiguseneunns mirsnuiiieides Wy nquinuasns
avnsalnisinuns wiedinnunenssnne msimanmAdelvlfluwumdunisesnuuunazdnianssuiineusy
fimeulandiusznounsluseiugumu Tnssasudemiiteiaudnenindunisaiauusud madounoumud
Banagms nslidelavaneeulatl
1.2 duaduntsrmnguuagimuilassadieiugiudmiu msdinssrauniusuiefiodusy
nsTunguvesUsznaunsluiiud Ieglusuuuuvenndoteniolamigueuiiduuds Snsuimstanissu
shuszuuladadind unanwesunsue vieRanssumenismaniivasandunu uaziindnaruausalunsroses
fumameaulatluini
2. farauauurlumainioadadaly
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Abstract

This research aims to 1) examine the current status, desired conditions, and priority needs for
developing transformational leadership among administrators of disability-specific schools in Northeastern
Thailand under the Special Education Bureau, and 2) examine the guidelines for developing transformational
leadership among administrators of disability-specific schools in Northeastern Thailand under the Special
Education Bureau. This study employed a research and development design. There were 234 teachers and
administrators in the sample group, selected using stratified random sampling, and 7 experts, selected
using purposive sampling. Data collection tools included 1) questionnaires, 2) semi-structured interviews, and
3) an evaluation form for the appropriateness and feasibility of the guidelines. Data were analyzed using
content analysis, mean, standard deviation, and Modified Priority Needs Index (PNI Modified).

The findings revealed that: 1) the current situation of transformational leadership was at a moderate
level, while the desired situation was at the highest level. The order of needs, ranked from highest to
lowest, were idealized influence, inspirational motivation, intellectual stimulation, individualized consideration,
and clear vision, respectively. The overall needs had a PNI Modified value of 0.32. 2) The development
guidelines for transformational leadership among administrators of disability-specific schools in Northeastern
Thailand under the Special Education Bureau were compiled into a development manual consisting of
1) principles, 2) objectives, 3) content, 4) development process, and 5) evaluation. The content comprised
five modules: Module 1 Idealized Influence, Module 2 Inspirational Motivation, Module 3 Intellectual
Stimulation, Module 4 Individualized Consideration, and Module 5 Clear Vision. The overall evaluation of

the manual indicated that its appropriateness and feasibility were at the highest level.
Keywords: Development Guidelines, Transformational Leadership, Administrators of Disability-Specific Schools
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Abstract

The purposes of this research were to: 1) examine the components and indicators of creative
leadership among school administrators under the Office for Learning Promotion, Buriram Province;
2) investigate the current conditions, desired conditions, and priority needs for developing creative
leadership among school administrators under the Office for Learning Promotion, Buriram Province; and
3) propose guidelines for developing creative leadership among these administrators. The sample comprised
244 school administrators and teachers and 16 experts. The research instruments included a questionnaire,
a semi-structured interview, and an evaluation form for assessing the appropriateness and feasibility of the
proposed development guidelines. The data were analyzed using percentages, means, standard deviations,
and the Modified Priority Needs Index (PNI_modified) to determine priority needs.

The findings revealed that the components and indicators of creative leadership were rated as
highly appropriate, both overall and for each component. The overall current conditions of creative leadership
were at a moderate level, while the overall desired conditions were at the highest level. The overall
PNI_modified value was 0.44. The priority needs, ranked from highest to lowest, were creativity, vision,
achievement orientation, flexibility and adaptability, and individualized consideration, respectively.
The proposed guidelines for developing creative leadership were rated as highly appropriate and highly

feasible.
Keywords: Development Guidelines, Creative Leadership, School Administrators
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Abstract

This research aimed to: 1) study the development of art toy prototypes using 3D printing
technology; 2) develop Chanthaburi Province souvenir products in the form of art toys; and 3) experiment
with mold-making for commercial production. The research methodology consisted of a documentary
study and related literature review, along with a survey of 400 tourists in Chanthaburi Province, selected
through convenience sampling. A questionnaire was employed as the research instrument, and data were
analyzed using descriptive statistics.

The results revealed that consumers placed the highest importance on souvenirs reflecting local
identity (71.50%). When thinking of Chanthaburi Province, the respondents most commonly associated it
with fruits (50.50%) and gemstones (30.50%). The preferred art toy style was cute and vibrant (43.00%),
with purchases intended for collection (69.00%). The appropriate price range was 301-600 Baht (71.50%).
Based on these findings, a “Durian” character was designed to convey the local identity of Chanthaburi
Province.

In terms of production, the findings showed that a resin-based 3D printer could create highly
detailed prototypes with smooth surfaces, suitable for silicone mold making. From testing three types of
silicone—RA-T40AB, RA-20AB, and RA-320—it was found that RA-320 was the most suitable for
commercial production due to its low cost, high flexibility, and ease of demolding.

The findings indicate that integrating 3D printing technology with local identity can effectively

transform art toys into creative souvenir products and further develop them for commercial production.
Keywords: Art Toys, 3D Printing, Souvenirs
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Abstract

This study aimed to examine the relationship and influence of technology and social media use
on the mental health of Mahasarakham University students. The sample consisted of 400 undergraduate
students, selected using stratified random sampling. The research instrument was a questionnaire. Data were
analyzed using descriptive statistics, Pearson’s correlation coefficient, and multiple regression analysis.
The results revealed that technology and social media use were statistically significantly associated with
students’ mental health, with a low to moderate strength of association. The regression model explained
22.6% of the variance in mental health (Rz = 0.226). The factors that significantly influenced mental health

were media usage convenience, knowledge and inspiration seeking, and emotional release or expression.
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In contrast, media accessibility, emotional needs, entertainment, and source credibility were not significant
predictors of mental health. The findings suggest that the appropriate use of social media may affect students’
mental well- being. Therefore, educational institutions should promote creative media use and the
development of media literacy skills to support students’ mental health within the context of a digital

society.

Keywords: Social Media Use, Technology Use, Mental Health
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Wadulaag1esiasniureanisesulay ag19lsAny wiii19sdudTuf st unansenuved odanuaaulall

a

AaguAINIniuTuet1waillos winsAnwfdsesutednsnavesnisidinalulaguasdedsnuosulatdoauninis
voslAnszAuUS NS luUSUNTRIIMINedeuansany Sallegatedniin lnslanizn1sAnwniansangAnsy

nslddeeeulanlunaelif wu nisidnfisde anuavainlunisldau msldiiisuaimanuiiavussduniala
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MsuansoennIseIsunl AnsTulie wazanutdeiievesuvadeya MnTsnudeyaaifnisfnnsesaunindn
voeildn Un15Anwl 1/2568 993nuzn 15U TULaYNITIANIT UN1ING18E WUIT DEATRTINITIUISUNITAANTDS
auaninvesddnuminerdoumansainlulnis@nel 1/2568 agfiTenas 77.11 (38,234 971 49,583 Aw)
Feaztounnliunmsdifuinisiiistuandikiunlussduiiimela sgdlsfinu Snmunrumaendissning
Anregdaau Tnsamzanznsdaduaynmsdansiifishsfisdosay 67.32 dnddiadeuminends Tuvaed
vnandisnsgaieuduion armuandsindnilidiuiimadisturesdrmmatansedunimnsmdilinggane
08197l Usznoudunginssunislidedinuooulaiiidmarequninds oravhlrianunngusslildiumsussidu
WAZALARE NN A ?jda‘i']Lﬂuﬁmﬁwmmmmﬂ%ﬁﬂLﬁaLﬁumiLS?J'ﬁQLLazammmm?iaugﬂaEJ’lwiaLﬁm

Faifu MeideiFes “Briwavesnsldnalulafuardodsaueeuladequnininvesidnuniing de
uansay” Ssimnuddylunisaiisesdnnuiuasndngruidsssdnsiieatuaudiniudseninangfingsunsld
dodsnueaulativaunminvesidnsziuUiyans suaniluustlovdionsnauundumsduaiumslidedae

saulategrsmunzan nshsyidymannmidn waznisimunaun minveslidnluaatugaudnwisely

ngUITan

1. ilefnwanudiiusszninnsltiveluladuazdedinuoouladiuguaminvesidnmine1de
WA

2. iiefnwdviswavesnsliiveluladuardedsnuooulaviifidegunminvesddmmineduumansa
NTBULUIAALAZHUNAFIU

neideedsdiussgndunfnifeiunansenurssnistiinaluladuas fodsauonulatirequnminvesian
Tnormusls msldmaluladuazdedauosulall (Kircaburun et al,, 2020) Wudulsdase FsUsznousae 7 0
15w §runisidndede (Media Accessibility) fnuauazaInauIsveIni1sldaudes (Media Usability) #1un1sw
ANU3UAzLIITUAALY (Knowledge and Inspiration Seeking) AuN135¥UNER1sHAINTONSUARNIBEN (EMotional
Expression) fuasidiasnIsvnse1sual (Emotional Needs) fuaanusuifis (Entertainment) dnuautidedie
YBaUVaTiNN (Source Credibility) drudiauusau Ao guandnvesddnuingrdoumansay Faasviousuiia
funsIsuiisusuiuiion sadnninaazduiei nsgniaunmsesulat uaznisianinde vea Dwijayanti

and Pratiwi (2025)

o v
v o a o o

FIU NTDULLIAANISIFEUIIDTUNwAMUFURUS kAL dnSnaveatladuaunsitimaluladuasdadeny

soulauniiseaunmdnvesiidauniiverduumalsay
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fiauUsdd52 (Independent Variable) fiauUsa1u (Dependent Variable)
nsldmaluladuazdodensaaulall YN MINVRITEANMNINYIFBNMAITAN
L AuUNISLUNINED 1. ;umsiUSsuiisuauiuiou
2. AUANNETAINFUIEUDINTIFUED | 2. suannudaniauasduas
3. unsmanukazessiunala 3. gnun1sgniaunnieeulal
4. PUNITITUIYDNTUAVTENITUEAIDBN 4. AUNSENARHD
5. AUANLABINITNIITUE]
6. AUAMNTULT

7. AUAMUULY DD DUDIL AR

AMWUsEABU 1 NIBULLIARNITINY (Conceptual Framework) 8nswavesnsidivaluladuazdodenusaulayl

ARAUNNINVINERUMNING NG EUMATANL

FUNAFIU

o
@ v v a

INYMUANNAFIUNNTIASE

N

e

v ¢

auufigiui 1 nisldmaluladuazdedipueauladiauduiusivguaimdnvesidnuninende

WA

auudgiun 2: nsldimaluladuazdedsanooulauiidninadaguaininvesldnumingdy
WA
WAy

acl o a [

NIRRT TUNNTIeR 9l
1. Usgansuaznguaiegig

a

1.1 Ysza1ns (Population) Aldlun1sideassdl laun d8nseauUsgins Nmangasumiansniu

[ A7)
v v
o

famzidoululnsinen 2568 s1uruedau 41,079 au (unsidounasUszanana, 2568) IngUssmnssnanain
anunsadwuneandu 3 nquane laun

1.1.1 NquINGIAIERSAUNIN UTENBUAIY ANTUNNEAENT ANENETUIAAIENT AMYENSITIEY
Aans AnsndRNans uazAusdmuNneAans

1.1.2 ngainenmansuazivalulad Ussneuie auyinemans ansalulad angdmnssumans
anzantnonssumand duflesuaruninfad aurdunadeunazninensmans uazauynensasaume

1.1.3 nqayvermaniuazdsnumans Usnaume anziysemaniwazdsnumans ausfnumans
Auzn15URTuazN33ANTs AnsRaunssumansuarTausssumans Angnsviondisanarnisisausy Inede
nslesnsunAses Inedensenadal waraniimans

' N v

FausaznduauzldnvarnsS YU arUSUNTIRIMNSILANA19Y

q
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v
o 7 { o

1.2 nausdeg (Sample) NlElunside Ae TdnszaudIgeIn3IaINTia 3 nguAny 31U 400 AU

q

a a

TnafmunvuInnguAa9819m1ugATU8e Yamane (1973) 8198ty 059550 Aafesiady (2560) fisesiu
mnuAmALAAeY 0.05 Wisllsngumeesfifinumsnzanuazifiosmenonsiinseineaia
Tunsdnidennagusiegns §3361838n1sduuuuntstugd (Stratified Random Sampling) Tnguts
Uszvinseanidu 3 Gijgummfcjmm: wagaLlunseudteg1auuudngdIu (Proportionate Stratified Sampling)
dieliingusnegislimnunseunguuazidusumumesussmnslunsasnguamzog iz

2. wsasdiofldlunisinusiusiudoya

' v
ava v o =

wIntlanidlunisiduasstiiduluvasuany (Questionnaire) MEHTERAUITULDY IngaIFuAIINUNIU

U

253351 WUAR wazuideiiAsatesdunsldinaluladuasdedsnueoulad srufsqunminvesian
TnsuuvasuamuUseenidu 3 du il

dwfl 1 Feyahluvesiouuuuaeuatu Usenaudae e o1y seduiul wasnguany

dauil 2 wuvasuauAsafunsldimaluladuardedsaueeulay Jsusznoude 7 47 1iun dunns
Winiisde $1uu 5 do Fuenuazmnauisvesnsldnude $1uu 5 4o sunsmeanuiuarussiumala S 5 e
ATUNITTLUILDITUAMTONILANIDBN WU 5 T8 ATUAINABINITNIEITUA 31U 5 10 AuAUTAL F1UU
5 4o wagduanunTefioveauvasiiun S1uau 5 do

duil 3 wuuaeunwiAsfuguaminuesidn FsrseunguilddiunisiuIsuiisunuies fulieu

U 6 T AMuANNINNAIRLAETIATY 91U 6 T8 AunITENTIwnntesulall 9IUIU 6 T8 uaznIsLania

o

doderuaaulay 31w 5 98

o

wuvgeunuldunnsiauuuiiase (Likert Scale) 5 sgau §198lAnLTUN1IATINADUANNINYDS
iwsesdlenwinuaunsarageiunieullUlfass

lugnuaunsereuiloni (Content Validity) §3delauuuasunsiauedognssnaiaiiiiofiatsan

oy
a =

ANuaenAdeastamauiuingUsrarveInside wasidaiausiuzinUsulualulitinnumingangay

Tusnuagetu (Reliability) d33gldtnuvasunulunaaedld (Try-out) fudidnsedudsyyns

s 7]

(%

uvAngrdeuatsan 7ldlinguiiegns S1uau 30 au uagihdeyadliudinsgimaimudesiufeis
duustavsuearuesnseuuna (Cronbach’s Alpha Coefficient) nansitasnesinuin uuvasunudmdesiy
Tngsamoglugg 0.914-0.916 Faoglusziugeunn uansliiiuined osfleflanuaenadesniolu (Intemal
Consistency) uagfinnnumngaudmiunsilUldlunsiiusivsiudeya

3. MsfusIUTINTaYa

o
[

mMaiuTIuTnteyatunsidenseil

°

UM IAUTAnTZAUUTYYINT UNTINBIEENMIAITAN TIFIAR
3 nguAne Lun nquIngImansgunIn nauinermansuazmalulad uaznguuyvemansuasdenuaians
namzidouieuludnisdne 2568 laeg3dulduuvasuniuesulalniiy Google Form uimiaadiolunisiiv

5UTdYa Ineandunsimeunswuudeuausutensdedinuseulall 19U Facebook wa Line $3uen13
Uszanuanusuasetieddnluidasane Wislingudiegvaunsadndeuuugeuniuliognaida sl nsiiudeya

q

v
[ a

anliun1siiaenadesiuisnsduuuuwustugil (Stratified Random Sampling) InsAnilsfisdnauvaslidnluusas

Y

nauANY
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mafiusivsmdeyanniunislugesenineiun 1 nguaiau 2568 83 30 fueneu 2568 agldsu

LuvdDUAIRBUNA UV YA Y 400 ¥a Fududiuiuiidenndssivvuiangudiegwidvunld uaziiesnens

YA o

MTIAIzImeEdn §idedeefnisfiusiusindeyasazihfeyaildluduiunsiinszilutuneusely

4. N15ATITVoUA

u

nsieilldadflunmsnaaouansfigruiseluil

4.1 mlnszsiteyarihluvesineunuuaeuam MudsiuadnyurvearaukuUaaUny liun
A 91y sedutul uasnquamy FududoyalussdumasinuudydAwzansinfoshdy §3deldada
Fanssawn Toun el (Frequency) wazAn¥owas (Percentage) Lﬁaa“ﬁmsJé’ﬂwmzﬁavLUmadﬂejuﬁaashq

4.2 N15ILASIEATLAUAUAAIIUVDIFIUINITITY Al i lun1sAnwUsenausie sty

a o

wialulaguavdediaueaulad uazgunimdnvesddnumInedeumalsaiy Jeinlaglduinsrdiuuszunan
WUUALASA (Likert Scale) {37uldadmdmssaiun laun Anade (Mean) wavdiuidssuun1nsgiu (Standard

Deviation) HieadunanunliuuazsziumnuAniuveinguiiogns

ya o

4.3 NFIATIENLNENAGRUANLATIY NTIATIEdoya N enadaualuAgIY §ITldn153ATen

Y Y

s '

Fuusgandandunusveuiiasdu (Pearson’s Correlation Analysis) LWNA1TUIAIUFUNUS TEWINAIMUTUAN

lun15338 wagldn1siaseinisanneenya (Multiple Regression Analysis) ie@nw1AuduiusLAzaNTNG

vaataduinunisldmalulaguasdednussulatiniseavnminvesddnuninedeumansny

dyuna

N s A

npUszasrLiiefnymansenuvainsldinaluladuasdodinuoaulaisoaun ninveiidn

v
[

n933un s
UNINYIFYUMATANN KANITIATIENTOLAIINNGUAI881991UU 400 AU WU fRaukuuaauudIulng
Humemng $1uau 203 au (Fosar 50.7) feongeglutie 18-20 T $1uau 199 au (Fovay 49.8) Anwagtulid 3
1w 155 au (feeaz 38.8) uareglunguuyvemansuasdsnueans 91U 282 au (Seuay 70.5)

Fruanudlunsldou wuiriandulnalddonnnin 10 adwiotu Govaz 58.50) Inetasaniaenld
Muunfignaforaenansdu (19.01-00.00 u.) Andufosay 60.30 sesaundetiadu (Gasay 22.50) Feuanadis
sUuvunslnumdnaiofanssunsdeunarlugasainideu wonand nqudegisdrlug i uiudFam
Tudodsrnooulavioglurae 500-999 au (Fevaz 37.30) axvioussdunsidusuluesetedsaudivialusziu
Uunan u,aswmmﬁgﬂugwusﬁ%’umil,t,asﬁa%'wm‘fam

dmsunan1sived iiuimgAnssunisidmaluladuazdedsausoulatdvesidniinnudunus

fuaunmIndasvioutisunumvesmalulaglugiuiaseleatvayunardadeniidvisnasrenunmdinniedela

v v
v v A =

vosddnlugafdva visdl nanisd@nwidsnaamisailulfiduuuimdunisdaaiunislédessramunzan
dewaunguaminveslanliAteduiolunsienesienuduitusseninansldineluladuss dedsauesulatiiy
guamInvesidauninerdoumansan gIeldndunisinaesiauinguseasdveaniside ngldnsliasen
FuuszanSanduiusveaiiesdu (Pearson’s Correlation Analysis) LiiensiaaeuauduiusszninsiunUswan

ANUNTBULLIAAYDINITIVY BINANTITIATIZILARNITIEALLDEARINIT 1
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falus MEDIA USE KNOW EMO NEED ENT SOUR Y
X 4.11 4.03 4.10 3.44 3.87 4.07 4.07 2.02
S.D. 0.68 0.65 0.63 0.76 0.77 0.71 0.69 0.87
MEDIA 1 0.853** 0.751** 0.223** 0.544%* 0.664** 0.678** -0.382**
USE 1 0.732%* 0.313** 0.465%** 0.641%* 0.691** -0.397**
KNOW 1 0.211%* 0.566** 0.636** 0.622** -0.398**
EMO 1 0.446%* 0.295%* 0.300%* 0.069
NEED 1 0.704** 0.549** -0.152**
ENT 1 0.730%** -0.240**
SOUR 1 -0.291%*
Y 1
* fifudndeynneadffisesu 0.05
** ffuddoymnsadiffisesiu 0.01

1NAN519 1 WU Mwdsaunsldinaluladuasiodinuosulatiiniaiveylusedureudiegs lnedu
n15fiede (MEDIA) fiAuadegean (X= 4.11, S.D. = 0.68) Vg UNMITEUILDSHAINTEN1TUAAIEDN (EMO)

fidnadusiign (X= 3.44, SD. = 0.76)

'
¢ o =

NANS A VENUSEANSANdUNUSNUIN Fwdsaunisitmaluladuazdediauoaulaiiinnudunusida

a o @

uvIndefiuegfidudAgyadansedu 0.01 lnellarduusensanduiudodsening 0.211-0.853 Fauanadl

o

Y

audituslusgiusiifege

oglsfmu WeRiansananuduiusseninsiiudsdassiuguaiman (v) nuin danilngiinuduiug
Beavegadiveddanieada Idun drunisididede (MEDIA) (r = -0.382) fruauazainauisvesnisldaude
(USE) (r = -0.397) situn1snimuzuazussduniala (KNOW) (r = -0.398) fuaIufeIn15n19015ual (NEED)

v 3

(r = 0.152) fuaatuia (ENT) (r = -0.240) waz SOUR (r = -0.291) yauzfidun1sszuigensuaivienisuansesn
(EMO) TdwupuduiuseesiitedAgyn1eadd (r = 0.069)

mevdsntu gAseldddummeaeuinguazasddod 2 Tnsvhnisinsgimiudiiusseinnsld
wieluladuazdedsaseulatfugunmdnlnysiuvesdammminerdeumansaiy fonsinsgidulssans

anduiius wazmslnseinisonneenyan WieassaunsneInsalnuduiusdady daanseluil

Y = B, + B: MEDIA + B, USE + B; KNOW + B, EMO + [B5 NEED + B ENT + [3; SOUR + €
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Tneii
Y Ao aunMINlAeTINVRINFRUMINGId e TAY
MEDIA  #e sunsidndiede
USE Ao sumuEzmInaUETeInIsdude
KNOW  fia sunismanudiasiseduniala
EMO D AUNTTITUILDTNAIVTONITUEAIDDN
NEED  fi® AUANABINITNI901TH]
ENT Ao AuANTULTS

£%

SOUR  f® AUAINNLLYD0YDILNaINLN

€ fla AAUAaIaLAaBY (Error term)

M99 2 MFIATIETANFURUSWUUNYIA

faus b SEb B t. Sig.

Al (a) 4.054 | 0291 13.951 0.000*
funsidndisde (MEDIA) -0.053 | 0.121 -0.042 -0.440 0.660
frupEzmInaUNETeIn1sede (USE) -0.364 | 0.128 -0.274 -2.841 0.005*
AumImanLikazusstuaala (KNOW) -0.318 | 0.101 -0.234 | -3.156 | 0.002*
FNUNTTEUNERISNAIIBNNSHERIDDN (EMO) 0.227 0.059 0.200 3.836 0.000*
AIUAIUABINTITNIOITUAL (NEED) 0.012 0.080 0.011 0.154 0.878
AIUANTULAY (ENT) 0.106 0.097 0.087 1.094 0.275
fuasindeiieveunaaiivn (SOUR) 0072 | 009 | -0058 | -0797 | 0426
R =0.475 SEest = 0.77107 F =16.310%

R? = 0.226 R,y =0212

INENTN 2 KANTIATIEVNITANDRENYAN NUTT wuuTaesiiduddgmneads (F = 16.310, p < 0.05)

a

WagaNnIesUIeANRYTUTINYRIgUnMinlaeINvesldnuvinedeumansaulasesay 22.6 (R® = 0.226)

a ' o

Imaéhuﬂiﬁﬁ%mawamazjﬁumw%masmﬁﬁaﬁmmmqaaa 13uA SuALEEAINAUNYRINIsINude (USE) (b = -0.364,
p = 0.005) FUNTUAINIANN UALLTITUA1ATA (KNOW) (b = -0.318, p = 0.002) WAEAIUNITIFUILDITUN
n3en1suansean (EMO) (b = 0.227, p < 0.05) Yaurfigunsdnaede (MEDIA) @1umudesn1snisensual (NEED)
frupnutdie (ENT) wazduautdediovesumasiiun (SOUR) linudvinasgraiiuddymeada

MNARANITIlATIEinsannesuuunaunsidmaluladuazd odanuseuladsoguaminvesdan
UNTINYIYUNIAITA Q’%é’alﬁa%wammswmmaﬁwamwuqﬁumw%méﬁ’aﬁ

¥ = by + b, (USE) + b, (KNOW) + b, (EMO)
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flatu @uniswennsalanunsadeulesail

¥ = 4.054 - 0.364 (USF) - 0.318 (KNOW) + 0.227 (EMO)

IR E

nan1s3deazvieuliiiuinquiegsldnuminerdsumiarsmudiulngiduneie (Sesaz 50.7)
uazagluraieny 18-20 ¥ (Fewar 49.8) FaduaiioussfudSyywinuuni Wefinrsannginssunslidedenn
ooulay wudn TikTok [uunanvesuitldsuanuiengean (Fovas 92.50) azviouunuimvesauninlnulugiu
iwsesdlondnlunisdhiistoya nmsdeans wazautuiidu@inusesriu

nan1sanwasnoul v danurinedeunmaisauinisitmelulad wardedsruesulatluseau

' £%

Aoutnegs Inefidadesinegil 3.96 (X= 3.96, S.D. = 0.58) Fuandliiiuidedivialdnareidudumileintia

o
o v = i

voslAnlunaneilii Missun1sseu; n1sdeans uasnsindeu Tnglamginunsiintede (X=4.11, S.D.=0.68) wag

n:l I

AUNTHANMIANNILazLSITUAa1Y (X=4.10, S.D.=0.63) Nagluszauuin agvieuunumdAgyvesdodiay

Y

saulatlunsaduayunisiseuiiarnmsiausuewes]seuluseAugaufny FeaenndosuliAnuazNanIsAnmn

o o

VDI NN WIAWN UazAn (2564) wazwiusmi sUlvie (2565) NTliiuidendviailuasesdeddglunmsiaduadie

msseuslugandva eglstionu widldnednslddeluszivas uinansenuseguamdalnesiundueglusedusm

(X=2.02, S.D. = 0.86) azvieuinldndmlngFianansanvaunginssunsidnudelalusedunis uazdslaisud
HansEnuMaAnlaluszauTulse widnedmuanuidnlannevterruivauisusens luusaaunisel Jsaenndes

1Y

UTDAUNUVBY Keles et al. (2020) 53y Hansznun193Inlandedusgiujuiuukas usuntoanslduves

Y Y
wiazyAAa

deflasananuduiussemnanisidmaluladuasdednuosulativguainds wudlianuduiusigauan

'
v o =

lusgauinnaliunans Ineiladuussansanduiuslinasanwingu r=0.315 (p < 0.001) wandlsiiiuinnisiddednu
saulatiinnuiisidesivguaimdnvestidaluseaunis uslilddadendniiesdnfeinimunaniizniedala

[

vouiSeu owmnguamAnduusngmsaliflinududeunazlasudvsnannvaneJedesiudu visan nwindoy

v
YR Y v v ¢

Madeny dnvaizdluyana waruIunnsldTie duly anuduiusinuluseauliawinTsaeiounmsiy

salo v

fidonndesiu Liu et al. (2024) mslddedsrnesulatiinnuduiusidudoutvguamInvesdin lnaunanvosy

[

dedsmuiinansnafudsasedinuansety mslidedruesulaidudurievssndafinuduiusedafiteddayiu
mMaiunmluauesianas 01msFua muinnina uazdayaunmdndu q lumanduiu nsldaelusedu
Ununanssduasuujduiusnisdsauuaznisuaneannisensuel Gsenvdwmaidsuandogunmia venani
Hadusunsatuayunisdinuanaseuaiuaglsufoudsdunumddnlunsannanssnusnuauvosd odsa
ooulavsiogunminveadniuidenouninidiinislidedsanesulatfinruistostugunmisludnune
Anuduiusinnenudumgwaznalagnss

@

mami"?lmﬂw‘?miamasjwvgf;]z:mhaa%mEmesammSm'Swaiﬁ%mLauMﬂﬂS'fu Tnguuudnaesiiedfny
n19@na (F = 16.310, p < 0.05) LLaxm;maa%mammLLUiﬂﬂumaaqmmwﬁmlﬁ%aaz 22.6 (R2 = 0.226) L@nin
Hadusumslddeamsnosueauaminvesidnldlussdunis meldnismuguiuusdulunuudians wui
HaduiiiBninanensdidudfny 1oun dumnuazainauvievesnisldade (USE) (b = -0.364, p = 0.005) #1un1s

wanemauiiazisaduniala (KNOW) (b = -0.318, p = 0.002) kArATUNITTEUILDITUNNTBNITUARIBEN (EMO)



T NIITUNNINEIEEIUA L) FELdn

U7 20 avufl 2 wauanau - Fewau 2569

(b = 0.227, p < 0.05) vugdignunsidniisde Anudeinisnsensual arududis wazanudldedoveaunasiiin
Lunudnswaogndidd1Ayneads naninaaziouIINITNATUIBNENATDIFILUTHaBA U A U A NG
Tuiiensfiumnsinsannisiansanauduiusuuusieg eandvinaveusasfuusgnuseiiunelditouly
fisulsdunsilulinaiieiu

Katz, Blumler and Gurevitch (1974) IuL%wqwjms’h’fﬁaﬁqmJaau"l,aﬁa'amaeﬁaqﬂumw%mﬁu’qé’mmﬂ hay

v a [

fuau uwuARlT TN nadnsvenisiddetuediuingUszasduazguuuunisidvedld nande inanld

k]

4 o

dodsaneaulatifionisdeans nsldsunisatuayunisdany uiensuanioanviionsuaieg 1 umagay
forvdsnaiiequaindn Wy Wiuanuidndudiuvivesdinunazanniulanifer wivinlddeuiewTouiiou
aueaugdu viielfunniAuluauinnsfien foreathlugaimnedon mnudnnina wazanzduaiild fefumy
aunsaesuelatinunseunguimslduasnslésumuiiemela (Uses and Gratifications Theory) FeSuneinglide
Fonltderiiensuausiniudesnmsiamesin Wy MsBeus anutudis waznisuanseennisensual lnonslide
fAeadestunmsianmsorsuaiuagmsdeanaidsuiniuuliudenlssfuguamisnnninisldderienmazaan
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Abstract

This research aimed to: 1) examine school branding in small-sized secondary schools, and
2) analyze approaches to school branding in small-sized secondary schools across diverse contexts.
Key informants for in-depth interviews, selected through purposive sampling, comprised school directors
and project coordinators from three schools. Using a qualitative research methodology, within-case
analysis was conducted using thematic analysis, while cross-case analysis was performed through data
matrix summarization.

The findings revealed that the branding approaches of successful small-sized secondary schools
were grounded in leveraging their distinctive strengths to enhance educational quality. Specifically, School
A emphasizes agricultural excellence, School B emphasizes excellence in sports, and School C emphasizes
excellence in home economics. Furthermore, the branding approaches of small-sized secondary schools
across diverse contexts comprised five stages: 1) Brand goal setting: integrating local identity, community
context, and stakeholders’ needs, resulting in school goals aligned with their respective contexts. 2) Brand
positioning: utilizing community contextual capital as a foundation, coupled with developing approaches
to drive toward the goals. 3) Brand personality definition: based on moral principles and student support
systems, reflecting distinct identities according to each school’s context and strategies. 4) Brand identity
creation: through the integration of leadership, administrative systems, organizational culture, community
collaboration, and student outcomes. 5) Brand communication: employing empirical evidence and
verifiable outcomes, communicated continuously to build credibility and influence the decision-making of

students and parents.
Keywords: School Branding, Small-Sized Secondary Schools, Multi-Case Study
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Abstract

This research aimed to 1) develop Scratch programming lesson plans based on the STEAM

Education approach for fifth-grade students, 2) investigate students’ programming and debugging skills
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after learning through the developed lesson plans, and 3) examine students’ satisfaction with the learning
activities. The target group consisted of 25 fifth-grade students from one classroom from the
Demonstration School of Phuket Rajabhat University (Primary Level), Phuket province, Thailand. The target
group was selected by cluster sampling. The research instruments consisted of: 1) four lesson plans on
algorithm design and basic programming, totaling 8 hours; 2) a programming and debugging skills
assessment form; and 3) a satisfaction questionnaire regarding the learning management. The statistics
used for data analysis were percentage, mean, and standard deviation.
The results revealed that the quality of the developed lesson plans was at the highest level.

Students’ programming and debugging skills were at good to very good levels. Thirteen students (52%)
were at the very good level, while twelve students (48%) were at the good level. In addition, students’

satisfaction toward the developed lesson plans was at the highest level.
Keywords: Scratch Programming Skills, Debugging, STEAM Education
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Abstract

This study aimed to: 1) determine the efficiency of a problem-based learning model combined
with educational games in promoting reading comprehension skills among third-grade students according to
the 80/80 efficiency criterion; 2) evaluate students’ learning progress in reading comprehension by
comparing their pre-test and post-test scores; and 3) examine students’ satisfaction with the learning
process. The sample consisted of 16 third-grade students at Ban Nong Bua Nong Waeng School under
the Nakhon Phanom Primary Educational Service Area Office 1 during the second semester of the 2025
academic year, selected through purposive sampling. The research instruments included: 1) six lesson plans
totaling 6 hours of instruction; 2) a reading skills test; and 3) a 5-point Likert-scale satisfaction questionnaire
comprising 20 items. The data were analyzed using percentage, mean, standard deviation, and a t-test for
dependent samples.

The results revealed that: 1) the developed problem-based learning model combined with
educational games demonstrated an efficiency of 83.00/82.50, which exceeded the established 80/80 criterion;
2) students’ reading comprehension achievement after instruction was significantly higher than before instruction at
the .05 level of statistical significance; and 3) students’ overall satisfaction with the learning process was at

the highest level (X = 4.64, S.D. = 0.47).
Keywords: Reading Comprehension, Problem-Based Learning Strategy, Game-Based Learning Media
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Abstract

This research aimed to: 1) compare students’ learning achievement before and after implementing
cooperative learning integrated with multimedia; and 2) examine students’ satisfaction with cooperative
learning integrated with multimedia on the topic of Sex Education. The research was conducted with 10
Grade 6 students at Ban Nong Kung School under the Nakhon Phanom Primary Educational Service Area
Office 1 during the second semester of the 2025 academic year. The target group was selected through
purposive sampling. The research instruments consisted of: 1) five cooperative leamning lesson plans integrated
with multimedia, totaling 10 hours of instruction, which were rated as highly appropriate; 2) instructional
multimedia, which was rated as highly appropriate; 3) a 30-item, four-option multiple-choice learning
achievement test, with an Index of Item-Objective Congruence (I0C) ranging from 0.67 to 1.00, a difficulty
index ranging from 0.61 to 0.80, a discrimination index ranging from 0.20 to 0.40, and a reliability coefficient
of 0.92; and 4) a 10-item, five-point Likert-scale satisfaction questionnaire, with an IOC ranging from 0.67
to 1.00. The data were analyzed using mean, standard deviation, and the Wilcoxon signed-rank test.

The results revealed that: 1) students who learned through cooperative learning integrated with
multimedia on the topic of Sex Education had significantly higher post-test learning achievement scores
than their pre-test scores at the .05 level of statistical significance; and 2) students’ overall satisfaction
with cooperative learning integrated with multimedia was at the highest level. These findings indicate that

cooperative learning integrated with multimedia can effectively enhance students’ learning achievement.
Keywords: Cooperative Learning, Multimedia, Sex Education
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Abstract

This study aimed to: 1) develop first-grade students’ tonal inflection skills related to the three
classes of Thai consonants through brain-based learning combined with Fun Fingers game media based on
the 70% criterion; 2) compare students’ tonal inflection skills before and after the intervention; and
3) examine students’ satisfaction with the learning activities. The sample consisted of eight first-grade
students at Ban Nong Kung School in the second semester of the 2025 academic year, selected through
purposive sampling. The research instruments included brain-based learning lesson plans combined with
Fun Fingers game media, Fun Fingers game media, a tonal inflection skills test on the three classes of Thai
consonants, and a student satisfaction questionnaire. The data were analyzed using the mean, percentage,
standard deviation, and the Wilcoxon matched-pairs signed-rank test. The results showed that students’
post-learning performance exceeded the 70% criterion, with an overall mean score of 7.90, equivalent
to 79.00%. The posttest mean score was 24.50, which was higher than the pretest mean score of 13.63,
with a statistically significant difference at the .05 level (Z = -2.52, p = .012). Students’ overall satisfaction
with the learning activities was at the highest level (X = 4.60, SD. = 0.52). These findings indicate
that brain-based learning combined with Fun Fingers game media can effectively enhance early primary

students’ tonal inflection skills and promote positive attitudes toward Thai language learning.
Keywords: Tonal Inflection of Thai Consonants, Brain-Based Learning, Fun Fingers Game Media
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sUnSesviudsnissaendifisadntos ovdwmalinrumnsvesduUAsunadllegneduds (umun sanfesh,
2554) fau nsiFeuimsiussugndosagniesidlilifiesduinugmieniu uidaduiiugudidyosmsdeas

nseupenides warn1slisuinwivesgagnees laslangn1siulssaend snysaiumy Jalsenauniesnys
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s

nana $nwsge wazdnusen fissudndudeadrlernuduiudszninmydnes sUrssagnd uasidsnssugng
Faezannsasusazileudlfegrsgniewmundnniwing (wdadineaniy, 2556) agelsfinunisiuissagnd
SnwsanunyfodudomilidnvugdouddudoudniuinFoussduussan@nwineusiu iesng oy
Foudoulosasdusynaunansdundouiu fanissauunnydnes msliguassaugnd wagnmseenidsnssagns
Induiusiu giFgudvuuindaiaanuduaulunisdudes nmsldsuissuygnd waznseua dawalviia
FeRananslunseueondeauamaidoummmlneg (@iun suasuging, 2553) damdanarmnlalldzunsudly
ogramuzay e1adwnasendnudiula lweadlunisiouniwine wazanuaiunsalunisdeaisveiSoy
EERETND

o

1NM3IanN1sseunsasun v nglussiutudszandnwdn 1 lseSeudiunuens nuindniseudad

o

Tymilunisdussuend lnsanznisdwundnysanuny Saduiugiuddglunisivunsluazidonssagnd

o

vosi denaliiniouinanudilenanadeuieafussuuidsauaslasainsmwine uaghianunsadurssagnd
§eggniins TaAndoRanaintislunissrueenideauasnindous uanaini 1nmenunsUsfiuauies
yosanuAny Ynsfinw 2567 veddsaFeutiunuens dmuindnidoutulssou@nudi 1 lddunaeidiunig
dueenideuldfndudesas 70 vesinsuriavun lnslanznnseumiihssugnduasnindeuasnadiid
sUsaugnd (Isaseuthunuedng, 2567) denndesiunan1susziliuanuansnnunseuseaulseme (Reading

Test: RT) fiagvioudnfissussivuszaudnwifellnadugniniuniseruniniiuinsgiunnivue (@dnau

v '
o A

AugnsIUMINsAnwduitugIy, 2567) Fetlymdandmasieuliifiuin matuassugnddudemiiddnumsdu
WsTTULArARIduAi IR NdITUS SEnIndnYs Wdes wargissagnd Useneudiunisdamsiseunisaeu
wuRnidaiunsesuisuas msandndundn shlsinGousedulszonfnuni 1 feeglutiabusuvesinuinis
Funendililannsaatisanudilaldognintuasditu agaeuiiuiufesinuBnsinnaduiiaonados
fusssuminisSeudvesidou wasedsuiomidunussaliansodilaléhetuiulssaunisaing
wnAnnsdansiseuiuvaneadugiu (Brain-Based Learing: BBL) tuuuimnansianisisouslasu
st e Idlafstumshauesaes Tnsideaesasdeuldadanided Foulidiusa
pganszieTodu Idfuuszaunsaififininumung uagioudesadinnuagy (Jensen, 2008) n1sdnnisiFeuinu
wwdndandnisiianuddysunsnsedunisiinuvesaesmansdd fadunisiug ensual wasnisasiie AR
WuRanssuivatnuats wu nsldnm des nsiedeuly waganumsaiflndidssiudinesa iletieligiFeu
Woulsstoyalmiduuszaunmsalify wasanusadafivtoyalilumwdiszorenlfesaiussaninm Galiaw
@, 2560) UonaNil mia%ﬁwssmmﬂmsSauiﬁaﬁLﬂ%umiuaiv?mmnuazammmﬁam%‘a@ Favrelviauns
Wasudoyalwilddtu iesnersuaifinalnnsstensruiunisiiouiuaznisandi (neswuiiionuiauenia
N9N15AN®YI, 2564) ImaLa‘wqwgfauizé'fuﬂimmﬁﬂm%ﬁaaeﬂuﬂmﬁwmmiﬁwumi%’uiuamﬁm%ﬂm 1590

AanssuiUalenalifiseuldadioujufade wu nmsléimawisenisindeulmuszneunissens Jaluisivielv

U

a sl v

Seuannsawieunnuiiiduunussslinarsdulszaunsaindudeds wazihludnisiSeudegnedinumng

e

naz i

uenINuwIARNIsTANIsSeutuvanenduguudluiunvesnissounimilne msiinuanldidude
nsiFeusadodunumifidnonmlunsduadunisiSouiveadifou iosaninuliiiisssisainausagela
wagnseuauaulavesFuviniu uissduaiunngousifen (Active Leaming) TneilialomalvifFoudidiusau

lunszurunisiseuiegisdaiiiodwarinuning gissuldisoudiiunisadieunase n1sudady nsduns

Y
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nsnevaueaanIunsal waznsiufduiusiuifioudaenadaaiusssumAnisisouivennnluiouszaufnw

Mfunisafsanudilannussaunisaliinninnissudeyauuumaiien Snnunudiensedunsyinauvesaues

v v

wangaundouiuniun1sius Aunw duensual wagaunsiadeuls viliAan1sleuiuuszamduda

na1ea11 (Multisensory Leaming) 3giataiuasninisitenlesdoyaluatesasyilifisouandnienlangadu
(Funassas Bueunsng uazay, 2566) FideTaimun “Foinuiafienssw” Jadudonmsdeusluguunuuinuild

nswmdeulmvesihfiewnusyiudonssaend lneivualvialdawnudesandiy bhiunudsaen dinatwunudes

I nenudens wastiinesunuidesdni giisuaglailousiufanssunuivainvaty Wy nsidunudue

Y

e N1sudetuliulsTaiend n1seenideslsenauyinme uasnsiaunungusuiuivey viligiseuaunsaidoules

(%

Auduiusszningdnes sUissaenduaysziudesddediadugussn donuihiionssviddladfiesdeiasany

a

aunawulutuisou uiiduasedioninisaeundisananuduuiusssuvenilenioinisiuissagnd §isou

IASeuditunmsuasiiu n1sils nseenides nisindeulm uwarnsiaued1elidiusiu nszUIuNIRINaITIBNTA

v '
o ' ' =

awaulaninusagdle ananudnalunisizoud uesdelomalifioullndunssugnddiogiseideduusseinie
fulufinsdonisiioud deaonadesfuimuinisvesiniFousulssanfinundi 1 fifosnisfonssuniadens
fidugedls ilade aun uaslidauiongs
wliwwiAnnisdnnisiieuiuuvansadugiunazinunisiseuiagldsunsiunldlunsiauniaseus
mwilngluvansuiun udnisthuwaanisdanmsFeuduvvaneadugusnysannisivieinuihiiovssw e

o LY 3

Vinwen1suIsIUgnAsnyIaumyvesinautulszaudnula 1 fadulszinuiinas@inunlasanzlulsaiou

nfSeudadidymduniseruuaznisdoud vuidedidanuddglugiusnangrudalsednsavaedlin
WININISUILINNTTUNITIANITSsuI N 1w lne seAuUseaudnwinaudu NWeulewdnni1sviauvesaues
msdeuiiunsay nsliszamdudanatedin uaznsinujuRasesiadussuu

o (Y o o s

nATeiTajsinuinugmsiussugndsnusaumyvesinidsututszonfinuti 1 Tagldnnsdans
Souduvvaveadugruinduionuindensw WeliEouannsadilandnmstuissugndldgnies iWeuloemy
gnws gUissagnd wazidsnssagndldeginluszuu wavihnuilvldlunseuwasnislieudinivilveldogns
flusednsam nan133deandnsdusuamisdmsuagniwinessaulssandnwineudulunisesnuuuianssy
msSeuiimnzaniuiodiou wasdusuwuuresnsliuinnssunsBouiifeimuinusnwnessly
inguszash

1. ileanvinematuissagnddnysaunyvosinGeutulszounw i 1 Tngldmataninous
wwvaneadugudwiudenuiafionsss aunasidosas 70

2. LﬁaLU'%EJULﬁauﬁﬂmmiﬁmiimqﬂﬁﬁﬂmawuwgmaﬂﬁﬂL%EJu%u’mJimuﬁﬂmﬂﬁ 1 Nouwazndslasy
nsdansdeudiuuanesdugusmiudenuihiiovssw

3. iiefnueufielivesinGsudulssounui 1 fislemsdnmsiseuiuuvausadugiusiuiy

#dounuiienssw
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NFIULLUIAN

v
[

Tunsifendsd §3teldAnvinsouuuAninuuadanisdnnisidouslngldanendugiures Jensen
(2020) Foaid andinid (2563) fieun wanual (2564) WuWus WaveAUd wagniend Bufay (2562) {37839
LuIAAFINaINIUTEYNAlEIUNIIAINUARILUTAY AB WNUNITIANISITEUINITHUITINENA SNuTaIuNY
Tagldnnsdanisideusuuvaneadugiuuiviemnuiifionssw 1 5 dunou 1dud 1) guindes (Warm-up)
2) tutnauenaud (Present) 3) duasiio3auiAnvAniu (Leam-Practice) 4) Fuagua21u (Summary)
5) Uszgnaldainus (Apply) wagawusaulaun 1) dinwen1siuissaenddnusatuny Ae n1siulIssaignd

MaTeuniislissaugnd 2) anuianelavesiSeu danwsealuil

WHUN1TIANTISLTEUINTHUTTUENABNYTA VY 1. YinyensRUITINENABNYIANMY
TngldnmsdnnsSeuduuvanoadugu — ¥ 11msfnssuend
Safudoinuihilovssm 1.2 msidpufiidisurssasegnd
2. anitanelavesiey

AW 1 NTDULUIARYRINTIAY NMsimTInwen1sHUITTNENG Snusanumy vesiniseu JuusvaufnuUn 1

TngldnmsdnnsSeuiuuvanesduguswivdeinuiiiienssm

WAiunIde
mﬁ%’aﬂ%ﬂﬁlé’ﬁ%ﬁumﬁmmsL%‘&Ju%:LLwauaqLi"]ugms"mﬁu?{aLﬂuﬁ’aﬁamsmLﬁaﬁmmﬁﬂwmﬁﬁu

ssngndSnvsaumgvesinGeutulszaunui 1 Tnesudunidelusudeuldnduinednedifitaymdunieiy

135N KaTAUTIVTINTBYAIINLUUNAARUAD WS HY LUUNAFBUNSUTBY kagkuudeunIuAufnela

v
o o a

veiniSey gavdunionLiunsidedina
nsTe il funitemassdutudou neluuuumunsitowuunguifierinfeusasuduiouanns
a'j’mﬂﬁlfs‘wﬁuuuamauﬂuﬁmimﬁuﬁaLﬂuﬁaﬁamwmaﬁﬂwﬂﬁﬁmsimqmﬁ5ﬂmmwgmmﬁm§su
Fuvszaudnui 1 n3TUIUMTITeFINATITinu siu SRR SnYsaLvY ooy ntusfiunis
Fanadsuiiuvasonduguimiudeinuiafonsswmuununisinmadouiivauntu udSdaiuendaiou
fowuunagounLieaty suafutoyamisfimelivesinGeuiifremstanisFeudfingn
1. Usgansuaznguaiegig
1.1 Yszvns
Uszannsluniside WWud dnidsudulsson@nu®d 1 lulsaSeunierslaniiuug vihann wvm
dftadiinanuaaiiufimsfinudszoufnuuasmuy e 1 S 12 Tsadeu dnidouiciu 102 eu fadu
anunufdansiounsaevluuiuniientu
1.2 NFaA79E19
1Fun TnFeuduszoufinei 1 saSeudumens indetelanfiuug vivenm wvw dadndiine

WANUNNISANEIUTLOURNWIUATIUL 1WA 1 A1ABEUN 2 Un15AN® 2568 §1U7U 8 AU F9kauNa1NNISIaanLUU

v
o

13134 (Purposive Sampling) lnenmuaamuaudiveinguilsgrdliaenndeiuingusvasArein1side dil
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Hudnideudutssanfnudil 1 Afnanisszduinuenisiuassugnd Snusanumyaninnusifosas 70
wandbiiuinddymidiunisiuissauenddnusaiuny waziinnundeuarunsadisiuinssunisdeuinaen
syovanfiduiunside
2. \nsesilafliluniside

insesleflilunsideusznousae 4 Ussian Téun wunsdamsSeuiuuaneaduguimivie
inufhflonssw Aeinuiiflenssw uuumagouTarnugnsiusIgnASnysanumy uazuutAUNNANLTanelY
yosinGeuiiirensdaninous TneflswazBendsil

2.1 wiun1sdansidsuduvuanesdugiusiuivdenadfionssy $1ua 10 unu MWoaunuay
1 9Ta9 521 10 $2las unumsdanisiFouiseunquidoniAaiusnuanans Shusge Shwwsi warnisiuassuend

@ '

gnwsanumy lngeanwuumudunaunsinnisseuiiuvatendugiu 5 duneu liun Tuduinies Tudiaueaus

FuasiioiFous Anvh uagfindu Suaguaiud wagduussgndldniug ununisdanisBouriunisussfiu
MnfiTevny wazdandonnumnzauinty 4.97 deeglussiummnzansnn

2.2 Aoinuindionssw \udonisZeusiigidetautudoldussneunisianaFousifeanisdu
assgnddnysauny Tnglimandeulmussihiounudsnssugnd ileteliidsudenlssmuduiusas i
nyjdnus JUIsTagnd wazidenssugndliediadugusssy defenarniunisussifiuquainaingidesvy
uardiAnedmnumnzauiniy 4.94 Seeglussiumanzaun

2.3 uuunageuiniinwensdussagnd Snusanumy WuuumeaeuiiliiaruamnsavesinGeu
Tumsdwundnusanumy msfurssugnd waznsidoudiisuissagndesisgnies wuunaaeuiisiuau 15 4o
foaw 2 Avuuu 59w 30 Aziuu Tasunsnmvdeuarunsadaionilaediforg Taedadsinuasnndos
seninadeasuiugnuszadnisiseus v3e 10C ags¥ning 0.67 s 1.00 AIAIINEINI1EBETENING 0.48 T4 0.82
AunaduunegsEning 0.32 4 0.71 uazAeuidesiulngiSues Lovett infu 0.86

2.4 wuaeunmanufisnelavestniFouiifronsinmaiouiuuvansnduguiuiuienuiage
13591 WWULUUADUAINNIATUTENINAT 5 52U ATEUARUUSTANAIUAINY d1uiinue wazdiuanufianels
$117u 10 4o uvvdeumuHIUNMIITRARUAIAs LG deTnel By wasdidn 10C agsEwing 0.67 fv 1.00

3. nsiusiusandaya

msLﬁmqusawﬁ’a;ﬂaﬁﬂLﬁumimué"}ﬁwﬁ”’umauaEJ"NL?szU‘U il

3.1 fideFuasdennadunisdafanssunisidouliundnSeu Weliifoudlatngussasduns
Ranssu nwurn1adeud wasunumvesauedumadifufanssumaisuiuuvaneaduguimivdanuiaiie
NITH

Yaw o a

3.2 3deanflunisnegeuneuseu Wnglduuunageudnvinvenisduissugndsnusaiuny Wein

Y
¥

ANUSuAzTInvEugUYeinSsuneu S IAINTIUNSSYUS
3.3 fvganlunsianisiteudiseanisiuissugnasnysatumy lagldununisdanisiseusiuvaes

Jugsaududenuiaiienssw $1uiu 10 wwu Maan 2 danv dUanvias 5 43lu9 59uvdu 10 Halus Aanssy

@

nsspuiTaseIndglien Buainnisseuiiazduissuenddnwinals Snwsas Snwsen uwazdiludnisiu

IIUYNASNYIAUNY waznndeugeliianuAkuLluLAazILAY

o

3.4 vaaasadunisdnianssunsiseus fidedliunimeaeundsivulaglduuunaaeugaifeaiu

1 o

feusey IelSeulfigurinvensiuIssaugnddnysanuvyvesiniSsunouLas naNsIANTITous

Y
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3.5 AfelsiniFounsunuvasuauanuiimelefifiionisdnnisssudivvaneadugusiuiuvie
wnfidlonsw WeRnwitrusfuaranuidnuesioudenanssunnFousiilasu

3.6 PITeTIuTINtayanLUUNAdaUkazuUaUn1u Wit lUAaeinisadinuingussas
MY

4. Msazvidaya

msinesiteyaduiunsiagldaiingn loun Aede Yevas drudssuuinnsgiu wag Wilcoxon
Matched Pairs Signed-Rank Test el

4.1 engazuuuildannmanageugesluinnisFeuinmstinssugndsnusaumylagldununisdn
nsdsuiuuvaneadugiudnfudonuiafenssun lasldadanugiu 1dun Aade (Mean) uaziosay
(percentage) wazthwadildunuisuiisusiuinaisosay 70

4.2 A3 1eMUSEULTIEUAZLIWTINYEMINUITIUENABN YUY fouLasnaIN13IANIsISeu3NHY
asngnisnysamglaglinisinmadsuiiuaseaduguiniueinuiifonssw neldazuuuanuuuyssdiu
Finwrn1siunssagndsnusanumyigifeatetu datmunnasinisliazuuunuusuin (Rubric Scoring) 3 sz

° £ °

Y
LAun 2 AzkuY NNt AUITTUENAwasTEUANNIMUAQNABIYNAT 1 AxLUL NU1883 RUITTUENd wastioud

J !
fifmungnios 1-2 /M wag 0 Azuuy neds Auassagnduasidoudiiirnualald fad wuuussduldiou
nsnmeasumunsadaiomlnedidoavig s 3 vhu deuthluldlunisifunussdeya anduiiazuuy
NOUTBULAZUAUIBULIATIZRRIUETRaTAUOUNIT LA (Nonparametric Statistics) The Wilcoxon Matched-
Pairs Signed-Ranks Test
1.3 nesinnufianelavesiFouiifrenisdnnisFeudnsiuissaendsnusaunylaglinisdans

Sauiﬂ,wuamaaLﬁug’méauﬁ’u?%ammﬁaﬁamim Tneladiffiug liud Anade (Mean) wazdovas (percentage)
dquna

nsthiauonanTIseETaisemuIngUsrasdmsife 3 Ussms dud 1) metmuinvenisiuassagng
snwIavydussuisuiuinasisesay 70 2) mslUTeuliisuinven1siunsTagndsnyauvyneulasnaas ey
uaz 3) MsfnwarufiselavesinFeuiiitenisinninFeuiuvasondugiusmiuieinuiafonsw

1. wamsliaszinuh wddldfunisdanisSeusiuvavesfuguhuiudenuiafionssw dniFeuiing

s ' q'

nsmuInweNSRIsIUENASnyIaunygeninnaudiidmualiSesas 70 Ined1un1siulssagndiidaie
o A I3

windu 7.95 azkuu AsvduSesay 79.50 AunIsisurNdsUITsMendlaeduwinty 7.85 azluu Anluseuay

U q

78.50 wastilafinsunImsINisdesinyy wudnlidaiesiuwindu 7.90 azwuu Anduiosay 79.00 Fegindn

Wneisesay 70 Arvualy
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A9 1 HANSARILIYTINYENMITIUITSMENABN wsauvivasTeu g uiuna

Vinweiiszidiy AZULULAL Anady Yowar | wnausiiiiivun | wanisuszdiu
NSUITIUENA 10 7.95 79.50 70.00 gandnnai
mMsideudnfisiguassasend 10 7.85 78.50 70.00 gendnneuan
AWTITAB TN 10 7.90 79.00 70.00 gandnneue

e 1 wandlidiuth dnSeuliasuuuadeieiuneiunssugnd fumadeumniiislassugng
wazamTTEwinurgeantunasifirmunlifosar 70 nadandazviouin madanisFeuduuvaneadugu
fufudoinuiafiensswanusanelitniFeuinuinuensiussand Snvsanumyldmudmnefidmuald
Tagtomznsidenlesssinamdnus sUrssagnd Wonssagnd wazmsiJoudfiiiziassugndesagnses

2. nan1sSeuiisurinuensRuIsSNENASN YsaNIM NouwAENa uT Y
uamaUIsuifisuiinesnsfurssagnd snusanumvesiindeudulsraufnund 1 deunaznds
#sunsdaniaFouiuvvaneadugusuiudenuiafionssu Tngldadd wilcoxon Matched Pairs Signed-Rank
Test Wuin AzkuLRABAUFsUYNAY 13.63 Azuuy dnudenuuunsgiusidy 267 duasuuuladendadou
windv 24.50 Azuuy drudsauuasgIumindy 2.45 evaasuanuuanAveAzLLUnouTsuLAE A oY

v o o

WUIN A1 Z = -2.52 uagA Sig. = .012 Fadeeninsyiutlddgneain .05 wanedl viaansdansiseu; dniseuilvinue

o o =

NsWITIMENASNYIATUMaInIIneus s wildud A meatianszau .05

o

M99 2 HansSeuBUTinYen SRWITTUYNATNY AU N uLALNa I Y

TniZeuaud fauseu (30) (X) waszeu (30) (Y) Nar19 (Y- X)
1 12 23 +11
2 15 25 +10
3 10 21 +11
4 18 27 +9
5 14 24 +10
6 13 26 +13
7 11 22 +11
8 16 28 +12

37U 109 196 87
X 13.63 24.50 10.88
S.D. 2.67 2.45 1.36
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INATTN 2 WU AZUUUNTNARDUNNSHUITIUYNASN YT veriniSeutulszaufnuin 1
wdansdanseuiwuvatendugiusuduionuiniionssymdaieuginiineuseu lnelmavuuuaionauseu

WINAU 13.63 LaTALLUULRASNALSI8WYINAY 24.50

M99 3 wansSeuiieuTinyensHITIMENASnyIAUv newkazvaaieulagly Pairs Signed-Rank Test

NNWLNISHU nan1snagaulagly Pairs Signed-Rank Test
. N X S.D.
I3IUYNG Pre-Post N | Mean Ranks z sig
ATLUUNDULIIU 8 | 13.63 | 2.67 | Negative Ranks 0 .00
— -2.52 .012*%
ATLUUNDILIYY 8 | 24.50 | 2.45 | Positive Ranks 8 4.50

*lydAUNeEnRNsEau .05

<

91191579 3 uansliiudn azuuuedsndaSougainitnzuuuadsieuiousgistaay Tnetnisou
ﬁﬂzLLuuLagaLﬁuﬁumﬂ 13.63 10U 24.50 AzuwuL HaNSNAdUMBEDR Wilcoxon Matched Pairs Signed-Rank Test
Fuduin anuuansedananifoddymeainiiszdu .05 Jsazviouin msdamsiSeuduvvansadugusuivie
inihiionsswanmsadiimuinyznisfuassugnd SnesaamyvesiniFeuduuszonfnu i 1 1Hegd
Usgandnn

3. wan1sdnuaufavelavesinSeudulszannuw ¥ 1 fiflsenisiamisiiouiuvvane adugiy
ffudeinuiifionssw

wamiﬁﬂmmmﬁawdwaaﬁﬂL'%auﬁ‘ﬁGiamﬁﬂmiﬁauill,wamLﬂugmﬁmﬁ’u?iammﬁaﬁamsm

wuin thieusianufimelalaesmeglussiuanniign lnefidadeiiiu 4.60 uardrudoauummsgiumiiu

0.52

M504 4 wan1saneanuianelavestniseusenisinnsdeuiivvateadugiusiududenuiiiionssw

b S19A15 X S.D. | szAuAUNINalR
duanus (3 o) 452 | 0.53 anitga

1 | Sudladesnsiussugndintundaon 4.63 0.52 wniian

2. | dudldidnwianuvyieslstng 4.50 0.53 aly

3. | duansavenlddiidladuassaendgnyiseia 4.63 0.52 Wniian
aeufl 2 Fuinus (3 4e) 4.63 | 0.52 andign

0. | dusunsofussugndldgniosnnniy 4.63 0.52 wniian

5. | dundesnidesiiuassagniutiuidou 4.63 0.52 wniian

6. | dulfinuihfedieinssuyndlfernsndasuad 4.63 0.52 wniian
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M1519 4 (AD)

h) 518015 x S.D. | s¥auANNInala
aaufl 3 frunruiiswele (4 4o) 4.63 | 0.52 wndign
7. | fuSAnayntumsSeudesd 4.63 0.52 Wnitgn
8. | duveuiuinuihilevsswilufesFou 4.50 0.53 taly
9. | fuveuitingaoulaelifanssulianuaziaulse 4.50 0.53 )
10. | duenlviiniaFeusuuianluaietely 4.63 0.52 Wnitgn
52 460 | 052 aniign

91091519 4 wansliiudn dniseudadnufianelenenisdanisseusluszduuiniign nadenan

agvioudn AanssunmsSeuinldnisdansseuiuuvanesdugusindudonuibienssniiinumaneauiugiseu

N

FuuszanfnuUf 1 neluduguuuianssy anuaunauiu n1siidusiy wazn1sseudiudeniduglsssy
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Abstract

This research aimed to: 1) develop a dynamic model on “Sheet Metal Development Drawing” for
the Sheet Metal Work course; 2) develop and evaluate the efficiency of active learning integrated with the
dynamic model according to the 80/80 efficiency criterion; and 3) compare students’ learning achievement
before and after instruction. The sample consisted of 12 first-year students enrolled in the Welding Technical
Education Program. The research instruments comprised a dynamic model, lesson plans, a pre-test,
formative tests, and a learning achievement test. The data were analyzed using mean, standard deviation,
and a paired-samples t-test. The results revealed that the dynamic model was rated as good in quality
(mean = 4.40). The active learning model integrated with the dynamic model achieved an efficiency of E1/E2
= 80.83/82.31, which met the established 80/80 criterion. Furthermore, students’ post-test learning
achievement was significantly higher than their pre-test achievement at the .05 level of statistical
significance, with a pre-test mean score of 23.42 and a post-test mean score of 33.33. These findings indicate
that active learning integrated with the dynamic model can effectively enhance students’ learning

achievement in sheet metal development drawing.
Keywords: Active Learning, Dynamic Model, Learning Achievement
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FNITeIUlans i Inenwiziite “nsieukuusiund” Ngsmuinddgmlusiunisyianudilawgada

'
a

waznsdunam esnidemildnvasuussmuwesdeddvinusdaiuiias dealiindnuliamsnidenlss
st unuIS UL 2 SR vienmantldessgnies dedstetnluinusddyornugaamngsy
wagdmnssu (Ua3f ofdednan uasan, 2566) iesanmsdaninFeuddaiusuuuumausssremitudou uas
msanda uarlidnAnwadioufo@aundundn wiasinmidenmsaoutssinving 9 inld uidenisaouduilvg)
Fanadudeluinarily hjmmiaLLamﬂizUauﬂ13LU§sJuLLiJadﬁumgﬂmm%%umaumiﬂ?iLLcJulé’asJ'm%“fmam
winAdefinsnldihauensianaFeusiagnraneguuuy wu meFeuiuuulassnudugiumadous
wuuiyidugiu uaznsBouiuvusiuie Seheiannadugrimansisouldegisivssansamluvaeuiun

oy a Y v o w

(ouasal YI8nes wavAme, 2566; WIThi 1avug uwazaue, 2561; Luis & Manuel, 2025) uidwildodnind1Agy

o

2 Ysen1s Ae 1) dadlvglallasjaniusedyndeddvinuenisuesn1ndedii (Spatial Visualization) Jsdawianangiu

o a

Falsgdnwifeafiulssdninavesnseuiidanluviuniidiseudowdasnn 3 fildunimane 2 35 uay 2) onld

v '
A v A A

dullngludeiiviaviiedond deliamnsauaninsiieuunssegiadugussse madeifvinundelumandouln
WUUMENNARARINSWABUMUAITENINNTUNSE 3 TAUAZUNUAR 2 IR WAYIUINITIIMAUNITIANITSBUSLTN
Weinfuderinesmiusluneivaulansuiusgrndusyuy

v

Mndymdneiu nanlddguuuunmsianisiseudidanuasdenisaeuiunumddglunisitenenning;

Y
=

inwe waslanARangaeugiisulaat1aliusednsan (Luis & Manuel, 2025; Dzaly & Abdullah, 2024; 3503 Yayd,
2564: 3501 9550NS WavUszneau nsdine, 2557) InelanzdeUszianluna 3 06 vienuumenieniw 1uluaad
gradsduliviloutunuaianniign (3n Besauy, 2560) SsannsataelfinAnwudiladon (Chery et al,
2015) eg1slsfiniu mndensFeudaunsauansdnvazveinsiUdsuianingunss 3 38 Wunmane 2 17 uay
Tuvaziderfufannsandoulmainamate 2 ff ndundugunss 3 58 1o azannsaudledgmasidenlss
sprinetuanuaieiuuuuIe 2 AR vestnAnwldodnedivssansnim uardsmalvidnAnudnadugrigedu fady
MsdansiFeusiegn (Active Leaming) FafunagniiidaasulifiSoutunumlunszuiunsiGous uasildiusu
HIUNISANIAIIZY N3aailoUf U warmsuaniUaguauAnuil (Luis & Manuel, 2025; Dzaiy & Abdullah, 2024;
la 59519197 warauds dnian, 2567; 15ms yryll, 2564; 3301 9330Ws UavUsznou nIdifa, 2557; FRING manus
uazAMY, 2566) Uizﬂauﬁumﬂij’ﬁa‘immam?{aulmﬁmmsaLLammsL‘U?{EJuLLiJawaagiJmﬂiﬁaEJNL‘TJugiJﬁﬁ:u
FadunumaiifidnenmlunsiaunadugninnisSeuves]iFou Sniediaenadosiuuuamenisimuvineg
Tueinsswil 21 (Wanthum et al,, 2024)

MnivARafang 11 Sstaundelinandouln Fes “nisfeunuuuniund” sawfunsdamsiFouiiden
1A80RNLUUAINLUIAR ADDIE Model (838 w39ATN, 2567) WaTYIUINITNTEUIUNITIULTITNAINLUIAA
109 3501 8550N5 wazlsznau n3dina (2557) weldlunmsiansieunisasuluseiuUiayes nangnIAgAnans
gaavnssunadon el eAnuinedugyimnaniaieuresdidou uanduuumslumsiaunisdanisdeus

Tusnedvifianwaelndipeaiusdald

Uz
1. ieaisdelunaindioulns 5oe “MsBeunuuiumd” siednnaulavewiy
2. WiowmuuasUseliuUsednsnmeenisdnnisiseusidansuivdelunanieulniliiussdnsam

ANLLNELe 80/80
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3. lawSeuifleunadugrinisnisideunouasndaSeuresindnm
NTBULUIAMUAAUALHUNAFIU

mﬁé’ﬂiﬂumiﬁﬂwNaﬁquéwwaﬂWiL%'au 309 “madeunuuuiuad” edvaulanzusy lnedans
Boufidagnimiulunandeuln dedensasugnesnuuuniuuuifa ADDIE Model 5 dunou warlutuneud 4
Funsthluld (implement) Tdnsdanisifoudidan 5 Suneu uysannisidndaety ileduasunadugnd

NINTTUUVDIELTEU AN 1

franlsau

WNUN1TINNITITEUS
1599 “NSWYULUULEUAR” 51839197Ula N weY

VANGNT A.0.U. (ATANARTRNAIMNTTUNTITEN)

A1SWRIUIE alutnatad auluan1uuuaAn ADDIE
Model

(3a38 wseAIN, 2567) "
L AILUTAU

\ 4

1. FUMTIATIEA (Analysis)

JUNISENLUUED (Design) WAENENININATTLIYU b3DY "NITHVYU

Jun1sWaILN (DeveLopment) WUULNUAR” 5183109 Ulang Y

2
3
4. gunsiluly Implement)
5

Jun1susziliuna (Evaluation)

N133AN1SEEUSIBIN 5 Yunau

(F501 9550NS warUs¥noU NIMNA, 2557)

v
U =2 £% 1%

1. uANwIAUAI (Action)

2. tudeulealaym (Transfer)

3. fusveuaes (Brainstorming)
4. {ufanansal (Observation)
5

Juarnoudn (Reflection)

AR

MW 1 NTULWIAANITITE Naveensinn1siseudidansududelunandoulmndnenadugvsniinisieu

q

YDIUNANY 130INTVHUBUULEUAR: NSAANYITIIVINULANELEY

FUNAFIY
UnAnwliTen 1399 “MIguluuluAd” 1gdviaulansidy {1unsianisiseusidensiuiu

Tuwandioulv lnadugrsmenisieundaussugainiineusey
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A5Aiiun15IY
o a Y | < o &
Asaiunsisenusesndu 3 szay desalull
sege 1 mswaundelunatdaulng aduniswaudelunamiauly 1509 "SI URUULHLAR"
FeAlavgiU M3kLIAA ADDIE Model (8438 W3angm, 2567) ASUNI 5 Tusiou kA Tun1sinee dunseeniuy

vy °

Junsiawn Tunsiluly wavtunsusediuna gt dennmuiuadBeivgdiua 3 au Ussiduaunn

Y

AILLUUUTEIUNINTFIU 5 58AU (Likert Scale) A9m1319 1

A1519 1 NseanwuUdslunalAdaulIn ULLIAAYE ADDIE Model

A
[

YU N1383ALLUU

L4

L dumsiesied | Tussnidunisiiesgdanimdgmiuazanudeinisde dmsunisdaniaeus 13eq

(Analysis) “ANSITYURVULK AR 7 5193919ulansuiy F9laatAs1eiisousouud1n Ut unou

d

A5398588EN 1 WanaNd HANYILALILATITRANUADINSE B ULANA 8T Nsdan®

YnANYINS 058U L 011299 pe Nl Az aasdun1sidua A uksn WuI Aol

Y

oA A

ANUABINISABAD 3 UA JUNTUTVIALA Na1IAB JUNTIGNUIAA NTLUBN UagnTY

muaa wsziduiugiunisliouwuuusiueg

2. fumsesnuuy | drdeyaiilaainnisiesedludud 1 ueenwuvdsdseneunisaeu wuii eflvang

Y Id

do (Design) dwfumsdanisiseuihe deluea 3 IR dnuaziluzunswing q W gnuiad nsvuen uay

Y

aa

A5 WelminAnwiininwen1suesnIn 3 96

3. FunaWoL vdaannladeluiaa 3 47 ud Iiiaundessnanliausondeenuduusiuadle old
(Development) | tinAnwild@nwideisnisdans duda uazvaasaauld dsaghliin@nuifansiFous
wazinuglunisuesninais 9nn1w 3 I8 Wuaw 2 36 Idegramunzau danw 2
deddunsiaundeiouiesuda Ideenaiauvuuszifiununmdsuaziiaszsian 10C
NNENTIRAMUTALAZUTZIUNE 974U 3 AW WU A1 10C yosuuuUsziduiis 15 o
WinAu 1 ﬁ&ﬁ%wwizLﬁuéfﬂﬂa'nlﬂﬁé’w?fmmz:gﬁmmiwﬁmﬁamiL’%EJumiaauUizLﬁu

HAdnSuaned delumadnaniinunimlaesiteluseiv “f” e 4.40 Azl

4. unstldld | nmsthdelueaadeulmaluldass laysannissiudunsdnnmsifouidegn deweun

] v oA

(Implement) | gnifendn “guiuunsianisiseuiidegnsiuiudelunaindoulny” laldesnuuy

9
o a

nsdanseuslivnganiuinAnwseAudSyaes wasmsiSeuniangufiiiuinue

<

U URvenindne MmuuwIAnves 3501 935005 wazUsenau nIding (2557)

5. fumstssidiuka | n13@ nwndl T nszruaunisUssd udnd nwind ol 15 sulnouy soonidu 3 sees ldun

(Evaluation) 1) MmsUsslluneuiiey Mmeluunagauneuiiey 2) NMsUssliuseninasey meluunaaey
semdnasunazuuunaaeunduiou uaz 3) nnsussiliunadugninianisisey
FemoaziBonning q Idesuisliluiade “nisidusivsandeya” Seuiosuda il
I¥oonuuunsUszifiusaguuuumsdnnisieusidagnsmdvielumatndeulm Tngns

Uselfiuuszansnm E,/E, asinua 80/80




V72 NIITUNNINEIEEIUA L) FELdn

I 20 atiudl 2 ngunias - Fainau 2569

(n) JUnssgnuen (n) gUnsInIzUBn

AN 2 @plunaLedouln

sregdl 2 n1seenuuukaryseiliuUsgdniamguuuunisdanisiseus Tussesilladuiunisesnuuy

o a

SUBUUNITIANISISUSLBITNIIUA VA BLULAALAR DU 1509 "NISITULUULEUAR" 51873 19ULANELEY F1USU

U

o = 1Y a

Y
UndAnwseaulIyInITu

a o Y '

1 1 vanansagenansgnamnssunisdey Mntuihluldasdiunquiiegauaziiv
3

q

JUAATLUUTERITNTEUNS 3 dUA LazAzuuuraasouludumud 4 Wiednsieiuse@nSaan E/E, anuineus

Y

80/80
svugdl 3 nsfnuiradugrimensiou dwmdunsifedsidumsiauasdsuiiunaduguinamaiou
yostindnw 13o¢ "Mafsunuuukuad’ Modnaulasuiu TngU3suiisuasiuunuunaaeunouSeutuaziuy
wuuiaradugrsneansisen fen1Tinzinisediuuu Paired Sample t-test fisgRutiodndny .05
1. UsEnsuasnguiiegng
Ussrnsuaenguillflunsidonded Taun dnAnundudd 1 udngnargmansgramnssumaiion
AnizATManinannTTL ininerdemaluladsvaseadan Insuvaveuuiu fameiouFouneivamlans
uHu namsAnud 2 Insfinwn 2568 $1uu 12 au Taeldsznsimuadundguildlumside
2. \sesilafldluns3de
2.1 unun1sdanisifoud 13os “madounuuusiund” sredveulansuiu ndngasagans

QAAMNITUNITBN U INedemalulad vunadaiu INYNURVBURAY 71U 1 ki SzezlIatlunsseu
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4 dUaii damiay 5 alue (MAURUR) s 20 9alue Arrunisesziadydaiudenndssvesieniiu

¥
ay = o

qaUsEaAvEe I0C MnEnsenandfuidom $1uiu 3 au Feuiesudd wui1 A1 I0C Waswiniu 0.97 wagsiede
98581314 0.67-1.00

2.2 doluatndeuln 1309 “mafunuuniiund” sne3vanulansusiu fkunsussidugaaim
MNnfiFeavey 91w 3 au Uszneusieidervgiudenisious 1 au waziunndouluuukund 2 au
Boudosudn Tnglduuuuseifiugunimannsgiu 5 sedu (Likert Scale) Fauansindelunadananiiinaninlaesoy
oglusedv “A” finzuuuiade 4.40 Azuul (FuNseRNUUY 4.33 Azuuy, sumsiluld 4.55 azuuy uassugile
msldau 4.33 Aziuw)

2.3 Uuvumsianseudiegnsiudvdelumandeulni 130s “msiBouuuuusiund ” 5183wy

TaNLHEY FIR1519 2

M99 2 Han1IAuNIINFULUUNIIAM TS euidenuiudelunandoulnn

YUN5IANTSISEUZIBeIN A193UENTANTIUNTS MwusEnau
1. TufinwAuA Tud'unouusnd #asuazirdeluina

(Action) v oulnanazid oninsiSeui 1 aeu
Tuduniineuntn wazayldasuludun
YagtuanbmindnwiAuadt dudalaunse
waziFoud neuhlugnisndenlesdym

uazn1sUURaswesindnw

2. Tudenlestgm Wwoulgsd@elumatmaoulmiuIunuiilasy
(Transfer) weunnglunsiseuludamil lnensedu

Tdndnwiinanuaula uagainuesnd
spniuAsIfudnuuznnsadvesluna
Tuiian1enne 9 nseuduasuligiSeou
Ainmssesnnusedaewisitunaln uas

ASYUIUNNTAAVDILULAA

3. TusTANANDY wUadn@nwreenidunqu nquaz 6 A
(Brainstorming) W el nAnwen AR nwuE Y9N
aa aa [

3 4f Laz0eARUUNIN 3 U@ aanudu
1 N aa Iy A Yo

uNUAA 2 9F (nwate) NTUNUNLASU

vouunuie 4 widunisszauaussiy

aelunay
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YUN5IANTSISEUSIBeIN A195UENTANTIUNTS MwusEnau
4. Judunanisal Na191INNNTTEANANDILAD LAlTTnA Ny
(Observation) aaUTIenITwSeu welviinfanssy
N3I38UITINAULUY 360 B9e
5. Yuagyioun Tudud dnAne1mnaulgdoaving uau

(Reflection) flFsunounung frensdeunuunduna
199nulesd w1 Inoy aouszyimin
Funansaiwazliduuziniisdia weld
HauveninAnuiey lussauamaIn

PunrauLazeausula

2.4 LUUVIAADUNDULTEY 1383 "NIWEULUULKHUAR" T899 ulanzui LWuuUsily 4 falden 40 99
40 azuuu NHIUNTIATIERARYIANaenARasvestadauiuAUsEatd (1I00) 31N MNTIAMIdn TR Lag
Usziiuna 91uau 3 aw wudl A1 10C Wigwiiu 0.79 uaesiedesgsening 0.67-1.00 uenandladmsevinunin
51878 WUl AIANLINTIETD (p) BYTENIN 0.42-0.67 A1E1UIATILUNTIETD (D) 8581319 0.20-1.00 LA
AANuweiuveLuunageunUulagldgns KR-20 ¥a¢ Kuder-Richardson Wi1fiu 0.88

2.5 wuunedeusEriassuazrduisuluatuisiuiuiuunegeuneussulude 2.4 wuuusle
4 fden 40 To 40 Azl MapugaeynedUn1vng 4 dUav duaviaz 10 7o lngldiandunvias 15 u1i fatiu
! £ 1o o v ! 4 O I o = oA v o
AANNEINTI8YD (p) A1DIUITUNTIBVD (D) WaTAIANUTIDUUTNRUU (KR-20) 30 UUANALINUNULUUNAGEY
foulseu Nadfe p BE¥NINe 0.42-0.67 D Bg5¥n319 0.20-1.00 Uag KR-20 wiriu 0.88

2.6 WUUTANAFUANTNNISIT8Y LT89 "MW HULVULNUAR " 51839019 ulang iy LuuUsie
4 ¢ruden 40 4o 40 azuuu unvunedeuauasyaiuuuuvageunswseuluded 2.4 uitngauszasinisdeoui
YaLaeatu lngdnvinduiieinnadugraniamsiseunenasduannisinnisseuiasu 4 &am Feunsinsen
A1 10C MnEmsInadimuinlaryseidiuna 911U 3 AU wudd A1 10C Waewiiu 0.87 wars1etenysening 0.67-
1.00 wenandladinseiamuninsiede wud AIANEINTI8YR (p) BEYIENINN 0.75-0.83 A181UITIMUNTIETD
(D) g3 0.20-0.67 uazAANadeiuisatulagligns KR-20 a4 Kuder-Richardson winiu 0.86

< ¥
3. MsIAUIIUTIUNTRYA
=3 v o A AavWYo a < Yo a 2 v

nafusuTaeyanesedionldlun1sidelddfiumadu 3 seee lowssevusn ladmdumsinudeya
nuuunegauneusey Jlaliindnwiasdioiwuunadaurianue 40 49 melunan 1 Falus 91nturinnsdnnis
Seusiegnsuivdslunairioulmfainau lnedemsseunmvun 4 dan dUaviae 5 9alue AUURLNITIANTG
Sus wieuliudeyasrusdoi el uUNAARUTENINTHULAZLUUNAZDUNE AT B Fen1saautaevinedunni
duamiaz 10 o lneldalunmsaeuduatias 15 Wil dausvezgarneiuloyasenisaauianadunnavinisisey

YatinAnwmewuuianadugvsmanIsieu 31uu 40 U neluaan 1 9alue udrtufinAzuuu
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4. mAaTzideya

4.1 thifeyanansuszifiuguamdslunaindsulmandiderng 3 au udeszilasldaiede
(Mean) LLﬁ%E‘i’JULﬁﬁNLUUEJ’]Wij’Iu (Standard Deviation) LﬁaaiﬂisﬁmmmwmaﬁamuLﬂﬁuse/?mmigﬂu 5 5¥AU

4.2 vhdeyanzuuuszninadeu @Uavid 1-3) uagaziuundaiou (§UA1%A 4) 1nTiased
Usgdnianvesguuuunmsinnisiseuilagligns E/E, lng £, AsUszdvininvenssuiuns AuinInasiuy
wasnSeuRnuSesas way £, AoUseavBanvamadns dnaanazuuuniens aSeudndudosay Wisutu
\nausi 80/80

4.3 AAUNITUINKIIUNA VBT oY ar 2875 Anderson-Darling Normality Test wud1dayanguuu
nowssulA1adf A-Squared = 0.35, P-Value = 0.414 Ll,az“ﬁaagamLLuui’mmaé’quﬁfﬁﬁmﬁﬁ A-Squared = 0.46,

P-Value = 0.217 Baviaapsyadeyaila1 P-Value > 0.05 Lansidayalin1suanuaawuuund fesnn 3

250 215 300 325 350 315

Anderson-Darling Normality Test Anderson-Darling Normality Test
A-Squared 0.35 A-Squared 0.46
P-Value 0.414 P-Value 0.217

(n) AzLUUABURBULSEY (¥) AzhuUaUINAFUg VD

NN 3 wamsmaaumnmmmwm%’aga

1NN 3 FeATUNITIATIENTRLAN19ERR LAg UL ARLUULLUUNARDUNBULTHY WagAZLUY

WU IPRadUnNENI9INISTBUNTIRTIZAUSBUIBUMEadR Paired Sample t-test iszautpdnAty .05 selusinsy

d1593U Minitab 18.0 wagsivanufgiuvesnisnageu dweluil
Mvualy g Ao AedeveInsiuudounoussuYatinAnw
Uy Fe Adevesrskuuaouinnadun nsn1ensseuvetinAnw

e Hyrpqy —up, =0 way Hyt g — U, <0

Nan1538

a 6

PN delumanasulwinuuuian ADDIE Model (Ba38 WIATN, 2567) LLaSﬁ’lbLUIﬁE;J:L‘?JIEJ’J‘mQJJ
3 oy Usziiunainw wuidessnandiaunmlassueglusesu A" (deds = 4.40, SD. = 0.57) definsansiesu
wui1 frunisesnuuuiiazuuuiade 4.33 funisilldiezuuuade 4.55 uazduaionisldauiiasuuuiade
4.33 uanslisiuindelumatndsulmiimuntuiirumnzavdwiunsi lUllunssanisidsunisaeulusiein

nulavgwiu Fvdniguuuunmsdamsseuiidansuiuielumanioulmiluldasaiunguiegdlunianisioudn
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2/2568 laiudayanzuuuseninasey 3 §Uanii uazasiuunausouduanif 4 iiednsiziusz@nsam E/E,

NAANSHARNININITI 3

M99 3 Usgdvannvessunuunisiansieuiidansiuivielueawieuln (N = 12)

AzZBUUIENINTEULAaTAUA M (RINLUUNAFBUTERINGETEY) .
FIINITATHUY - AZWUUNETEY
1 2 3 \a8e

Wil (AzuL) 10 10 10 10 10

3 (AzLUL) 93 96 102 97 107
X (Azvuu) 775 8.00 8.50 8.08 8.23
S.D. (AzHuw) 1.71 1.41 1.31 1.32 1.44
Jovay 77.50 80.00 85.00 80.83 82.31

INANTN 3 WU AzkUUSERINGSBuRasvesin@nwie 3 dUaviandusesay 80.83 (E, = 80.83) uay

AzuuuvdaSsuadsandusesay 82.31 (£, = 82.31) WawSsuilsuiuinaeinimvualin 80/80 wuin a1 E, =
80.83 ruINQT (Fanduneusl 0.83 1aw) UawA E, = 82.31 HIunNal (gandnnauei 2.31 wiae) uaasliiuii
sULuuNMsInnsseuiidenndudelumandeulmiivszavnsamluluaunaiiidmvun 9ntdufwiiunig

ATz IeNE Paired Sample t-test NAGWSUAAIAINITIN 4 UATAITI 5

o =

911519 5 WU A1 P-Value dAnd1lng 0 (P-Value = 0.000) FedosnitseautisdAny .05 JsUfias

|
o A

aunAgnunan (Hy: uy — Uy = 0) uwazeensvanufgiuses (Hy: Uy — Uy < 0) ufe azuuuadsiuy

o o

Fonadugusmamaiiou (X = 33.33, 5. D. = 4.12) ganiiasuuuiadeneudou (X = 23.42, 5. D. = 8.13) ag1sl

o o

o aad ) &y a & v < v & o = Y a ] o
UIFANAUNIADANTLAU .05 NI0ANLUUTDYAY 83.33 UDIALLUULAL LLﬁfﬂJIMLMU')’]ﬂWi“J@ﬂTﬁLiHUEL‘lNEﬂTJQJﬂ‘U

)

dolumamdeulmaunsaimunadugnsniansiouvesdiseulaeg1aiusednsam

A1919 4 HaNIEBUNBUSBULAT NAadRUTANAGNVEVNINSBUTEIINANY (AZUULLAN 40 AZLUL)

o 4 AZLUUFRUINKE (AZHUL) o 4 AZUUUABUINNED (AZLUL)
a1aui —— — - a1aud —— P— -
naulEeu NAFUNENNNTSEY nauiEeu NAFUANENINIIFEUY
1 28 32 7 26 38
2 32 37 8 18 34
3 26 31 9 5 30
4 36 38 10 16 16
5 26 37 11 21 28
6 27 37 12 20 32
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A1319 5 NaNSANWINATUYNENNITTEY, *seautiaddgy < .05

AzLUUFBUIANG n X S.D. T-Value P-Value
floulseu 12 23.42 8.13
KAFOYEMNINTS -5.50 0.000
- 12 33.33 4.12
\Seu
dyuna

INN1SNIAMEUNNTI amnsaazunanIsITenuingusvasd Aweolull

‘=|

1. mawnudoluinandoulniuuiunafn ADDIE Model niut Aefladstuiinuameglusedu " Tned
Aadeiniu 4.40 finnsanainaziuuadssusesnLUUIAY 4.33 fumsiluldviniy 455 wagdugile
Wiy 4.33 auansindelinnumnzandmunsiluldlumsinnisiseunsaeuluseinaulavsusiy

2. sUuvUMssansiseufifesns i ud eluaiad eulvadussdns amanuinas E/E, windy
80.83/82.31 la E, = 80.83 genininausifiimua (80) og 0.83 nue uaz E, = 82.31 genininausiniimua (80)
0g) 2.31 mie uandliiiuinguuuunsinnisSeudfnaniiussansamdulumanasifidimun

o

3. HadugnsanTsisswvesinAnwaaindineussuewdideddynisatainsedu .05 lngazuuuady

=2

Aouduuminiy 23.42 AZLUY WasAZLULLRAUNaAUVIDN NS oUW 33.33 aviuu Sadulunuanuignuinnsli

aAUs8na

delunandeulmitimutuiinunmeglusedu "' (Aiade = 4.40) Fadulumuauufgi sl
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