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Teaching & Learning

= Learning Experiences, Student Learning & Learner Diversity

= Teaching Experiences, Pedagogy, Practice & Praxis

= Assessment Theories & Methodologies

= Curriculum Design & Development

= Adult, Lifelong & Distance Learning

= Education & Difference: Gifted Education, Special Education, Learning Difficulties &

Disability

= |Interdisciplinary, Multidisciplinary & Transdisciplinary Education

Educational Structures

= Educational Policy, Leadership, Management & Administration

= Educational Research, Development & Publishing

= Professional Training, Development & Concerns in Education

= Primary & Secondary Education

= Higher Education

Community & Society

= Education, Sustainability & Society: Social Justice, Development & Political Movements

= [nternational Education

Language & Culture

= Language Development & Literacy

= Foreign Languages Education & Applied Linguistics (including ESL/TESL/TEFL)

= Challenging & Preserving: Culture, Inter/Multiculturalism & Language

Psychology, Mind & Brain

= Mind, Brain & Psychology: Human Emotional & Cognitive Development & Outcomes within

Educational Contexts

= Counselling, Guidance & Adjustment in Education

Innovation & Technology

= Design, Implementation & Assessment of Innovative Technologies in Education

= Nurturing Creativity & Innovation: New, Innovative & Radical Education

= Knowledge Creation, Preservation & Access: Curation, Librarianship, Information & Archival

Science
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Abstract

This study aimed to develop a causal relationship model of Assessment as Learning (AaL)
factors influencing the learning success of undergraduate students in distance education in
Thailand and to assess model fit with empirical data. It involved two phases: Phase 1 involved
surveying 400 bachelor’s degree students at Sukhothai Thammathirat Open University using a
questionnaire. The reliability of the survey instrument was confirmed with a Cronbach’s alpha
of 0.967, indicating high reliability and construct validity, which was evaluated through
confirmatory factor analysis (CFA). The CFA results showed strong construct validity (%> (185,
N=400) = 214.90, p = 0.065, CFI = 0.99, TLI = 0.99, RMSEA = 0.02, SRMR = 0.02). Phase 2
assessed model fit using Structural Equation Modeling (SEM), revealing that the conceptual
model aligned well with empirical data (y* (184, N=400) = 214.19, p = 0.063, CFI = 0.99, TLI
= 0.99, RMSEA = 0.02, SRMR = 0.03). The findings indicated that AaL factors significantly
influenced learning success, with four key factors identified in descending order of total effect:
goal-setting, self-reflection, self-assessment, and metacognitive strategies. In conclusion, this
study recommends prioritizing these four factors in the development of learner competencies to
enhance students' success in distance education. Emphasizing these factors will empower
learners to set goals, assess and monitor their learning progress, and develop the strategies
essential in 21st-century learning skills.

Keywords: assessment as learning, self-assessment, metacognitive strategies, self-reflection,
learning success, distance education

Introduction

The 21st-century educational landscape requires a reevaluation of traditional assessment
methods in response to rapid technological advancements, globalization, and the demand for
critical skills such as creativity, collaboration, and digital literacy. Modern assessment practices
now emphasize evaluating students' abilities to apply knowledge in real-world contexts,
integrating authentic, formative, and digital assessments (Nelson, 2021; Smith, 2021; Taylor,
2021a; Thompson, 2021). Key frameworks include: Assessment as Learning (AaL): This
approach focuses on student-centered learning, encouraging students to engage in goal-setting,
self-assessment, and reflection, thereby fostering ownership of their learning. AaL promotes
self-regulated learning and critical thinking, rooted in constructivist theories (Brown, 2022).
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Assessment for Learning (AfL): A formative assessment approach that uses continuous data
collection to inform teaching and enhance student progress, grounded in Vygotsky’s
sociocultural theory (Hattie & Timperley, 2007; Black & Wiliam, 1998). Assessment of
Learning (AoL): Typically associated with summative assessments at the end of an
instructional period, AoL evaluates whether students have met intended learning outcomes and
is essential for accountability (Bloom, 1969; Tyler, 1949).

In distance education, AaL emphasizes four components crucial for enhancing student learning
outcomes: Goal-Setting: Students set personal learning goals to enhance motivation and self-
regulation, utilizing SMART criteria to guide their progress (Anderson, 2021; Locke &
Latham, 2020). Self-Assessment: Involves students evaluating their work against established
criteria, fostering autonomy and critical thinking skills (Boud, 1995; Khaemmanee, 2015).
Metacognitive Strategies: Encourages students to plan, monitor, and evaluate their learning,
enhancing their critical thinking and problem-solving abilities (Flavell, 1979; Zohar & Ben-
David, 2009). Self-Reflection: A process where students critically analyze their learning
experiences to gain insights and improve future performance (Dewey, 1933; Schén, 1983).

The context of Sukhothai Thammathirat Open University, which employs a distance learning
system, that determined students engage in self-directed learning and self-assessment, closely
aligning with the principles of Assessment as Learning (AaL). However, the diverse age range
of students, many of whom have full-time jobs, often leads to insufficient time allocated for
studying. This results in cramming before exams, focusing only on key concepts and exercises
rather than achieving a deep understanding of the material. Consequently, this lack of
preparation can negatively impact academic performance, leading to failures and increased
dropout rates.

The research investigates AaL components’ impact on learning success in distance education
among undergraduate students in Thailand, identifying factors such as attitudes, subjective
norms, self-control, and achievement motivation as vital for enhancing learning outcomes (Lee
et al., 2020; Mendez et al., 2021). This research aims to develop the causal relationship model
of Assessment as Learning Factors influencing the learning success of Undergraduate Students
in distance education in Thailand and evaluate the model fit between the conceptual model and
empirical data. It posits that if students establish clear goal-setting, utilise metacognitive
strategies to support their learning, and consistently engage in self-assessment and reflection,
they are more likely to succeed in distance education.

Literature Review
1. The 21st-Century Assessment and Assessment as Learning

The educational landscape of the 21st century demands a reevaluation of traditional assessment
methods. The rapid technological advancements, globalization, and the shift towards skills such
as critical thinking, creativity, collaboration, communication, digital literacy, and real-world
problem-solving skills have necessitated the development of more dynamic and comprehensive
assessment practices. 21st-century assessment emphasizes evaluating students in ways that
reflect their ability to apply knowledge and skills in real-world contexts. This modern approach
incorporates a variety of assessment methods that go beyond traditional tests to include
authentic, formative, and digital assessments (Smith, 2021; Taylor, 2021a; Thompson, 2021).
Within this framework, the concepts of 21st-Century Assessment, Assessment as Learning
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(AaL), Assessment for Learning (AfL), and Assessment of Learning (AoL) have become
central to modern educational practices.

i. Assessment as Learning (AaL) emphasizes student-centered learning by engaging learners
in goal-setting, self-assessment, and reflection, fostering responsibility for their own learning.
This approach develops critical thinking and metacognitive skills, aligning with constructivist
theories that view learners as active participants. AaL transforms assessment into a learning
tool rather than a measurement method, supporting the development of self-regulated learners
(Brown, 2022; Jones, 2021; Wilson, 2019; Taylor, 2021a).

Ii. Assessment for Learning (AfL) is a formative approach that uses continuous assessment to
guide teaching and enhance student progress. Based on Vygotsky’s sociocultural theory, it
highlights the importance of feedback and social interaction in learning (Hattie & Timperley,
2007; Vygotsky, 1978).

Iii. Assessment of Learning (AoL) refers to summative assessment used to evaluate whether
learning outcomes are achieved, often through standardized tests. While crucial for certification
and accountability, AoL is complemented by AaL and AfL to form a comprehensive
assessment system (Bloom, 1969; Tyler, 1949; Popham, 2001).

All three types of assessment play a crucial role in effective teaching and student learning.
Assessment for learning enables instructors to design learning activities that are appropriately
tailored to students’ needs. Assessment as learning fosters learners’ awareness of their own
learning processes, helping them to recognize their strengths, weaknesses, and areas for
improvement, which in turn allows them to take active steps toward achieving their learning
goals. Meanwhile, assessment of learning provides evidence of whether students have met the
established learning standards. Therefore, it is essential that educators incorporate all three
forms of assessment to ensure a comprehensive evaluation of student learning. In this regard, a
new conceptual framework has been proposed to rebalance the proportion of these three types
of assessment in order to enhance the overall effectiveness and fairness of student evaluation
(Earl, 2003). As shown in Figure 1.

Figure 1: Concept of Balance in the Three Types of Assessment
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Traditional assessment frameworks placed the greatest emphasis on AoL, with AfL and AaL
receiving less focus. However, current perspectives have reversed this order, now prioritizing
AaL as the most essential, supported by research indicating that students’ awareness of their
own learning progress through formative assessment is a more effective motivator than external
achievement outcomes (Black & Wiliam, 1998).
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In the 21st century, the demand for higher-order thinking and adaptability has reinforced the
importance of Assessment as Learning. This approach shifts learning responsibility to students,
encouraging self-assessment, reflection, and metacognitive strategies that develop lifelong
learning skills, critical thinking, and autonomy. Through AaL, learners set personal goals, track
progress, and reflect on outcomes—enhancing self-regulation, deeper understanding, and
self-awareness (Earl, 2003).

Key components of Assessment as Learning in distance education, This study focuses on the
theory and concept of the components of AaL in distance education as follows:

1. Goal-Setting:

Goal-setting helps students take ownership of their learning by enhancing motivation, focus,
and progress tracking. This aligns with Locke’s Goal-Setting Theory (1990) and self-regulation
frameworks (Zimmerman, 2002). Sub-components include: (1) Understanding Learning
Goals — Clarifying objectives and their purpose. (2) Studying Academic Plans — Aligning goals
with academic frameworks. (3) Goal Specification — Creating SMART goals. (4) Setting
Success Criteria — Establishing benchmarks for progress. (5) Executing the Plan — Taking
actions toward goal achievement. (6) Techniques to Success — Applying motivational and
strategic methods. (7) Adjustment of Goals — Revising goals based on feedback and
circumstances. (Anderson, 2021; Schunk, 2021; Tormala & Petty, 2019; Locke & Latham,
2020; Miele et al., 2019; Deci & Ryan, 2020; Bandura, 2018; Gollwitzer & Sheeran, 2022;
Oettingen, 2021)

2. Self-Assessment

Self-assessment promotes autonomy, self-awareness, and reflective thinking, enabling students
to recognize their strengths and areas for improvement. Rooted in constructivist theory, it
fosters lifelong learning (Zimmerman, 2002; Boud, 1995; Earl, 2003). Sub-components
include: (1) Establishing Learning Goals — Defining clear, specific targets. (2) Questioning
and Answering in Learning — Using questions to deepen understanding. (3) Self-Learning and
Testing — Engaging in self-directed practice. (4) Self-Monitoring — Tracking progress against
goals. (5) Self-Improve — Implementing changes based on reflection. (6) Adjustment of Plan —
Modifying strategies based on performance. (7) Self-Regulated Learning — Planning,
monitoring, and evaluating one's learning. (Schunk & DiBenedetto, 2022; Pintrich, 2021;
Kluger & DeNisi, 2019; Boekaerts & Corno, 2021)

3. Metacognitive Strategies

Metacognition, or "thinking about thinking," helps learners regulate their cognition and tackle
learning challenges effectively. Based on Flavell (1979), these strategies improve
comprehension, engagement, and problem-solving (Zohar & Ben-David, 2009). Sub-
components include: (1) Global Reading Strategies — Planning and evaluating reading
processes. (2) Problem-Solving Strategies — Addressing comprehension difficulties. (3) Support
Strategies — Using tools like dictionaries and notes to aid understanding. (Williams, 2021;
Taylor, 2021b; Harris, 2022; Cooper, 2021; Parker, 2020)

4. Self-Reflection

Self-reflection allows learners to analyze past learning experiences, emotions, and knowledge
application. It enhances metacognition and continuous improvement, based on Dewey’s (1933)
and Schon’s (1983) theories. Sub-components include: (1) Learning Issues — Reviewing
content learned and learning strategies used. (2) Emotion — Analyzing emotional responses and
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their effects on learning. (3) Application — Applying knowledge to real-world situations or
future learning. (Nelson, 2020; King, 2021; Hughes, 2022; Edwards, 2023)

2. Learning Success in Distance Education Systems

Learning success in distance education systems focuses on how students achieve their
educational goals in remote and online learning environments. This involves understanding
unique challenges and strategies that impact learning outcomes in distance education settings.
Sub-components include: (1) Attitudes: The learner's disposition towards learning in distance
education, including their motivation, engagement, and perception of its value. (Pellas &
Gatzidis, 2021) (2) Subjective Norms: Social expectations that influence a learner's behavior
and participation in distance education. (Yang & Liu, 2022; Al-Emadi, et al., 2023) (3) Self-
Control: The ability to manage one's own behavior, motivation, and study habits in a distance
learning environment. (Mendez et al., 2021; Wang & Chen, 2022) (4) Achievement Motivation:
The drive to achieve and excel in distance education, including goal-setting and persistence.
(Chan et al., 2023)

This research incorporates relevant concepts and theories about the component of the
‘assessment as learning' factors for study a causal relationship model of factors influencing the

learning success of Undergraduate Students in distance education in Thailand, which consisted
of (1) Goal-Setting (2) Self-Assessment (3) Metacognitive Strategies (4) Self-Reflection.

Conceptual framework

Figure 2: The conceptual framework of this study
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Ha: Self-reflection positively influences on Learning success.
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Methodology

The research methodology were divided into two phases as follows:
Phase 1: Develop the causal relationship model of Assessment as Learning Factor influencing
the learning success of Undergraduate Students in distance education

This study surveyed 400 undergraduate students at Sukhothai Thammathirat Open University
in Thailand. A questionnaire was used to gather data to study variables within the models, with
a stratified random sampling method based on academic majors, assess quality of tools by
using Content validity and reliability was evaluated using Cronbach’s alpha, while construct
validity was assessed through confirmatory factor analysis (CFA) by used Mplus program. The
content validity of the observed variables was confirmed through an Item-Objective
Congruence (I0C) analysis, with 10C values ranging from 0.6 to 1.0, indicating high content
validity. Additionally, the reliability of the observed variables was established with a
Cronbach’s alpha of 0.967, demonstrating excellent reliability.

Phase 2: Evaluate the model fit between the conceptual model and empirical data

This study evaluated the quality of model fit to compare the conceptual model with empirical
data on "assessment as learning"” factors influencing the success of Undergraduate Students in
distance education. Structural Equation Modeling (SEM) was used to ensure alignment
between the theoretical framework and the observed results by used Mplus program.

Results

The research results were divided into two phases as follows:

Phase 1: Develop the causal relationship model of Assessment as Learning Factors influencing
the learning success of Undergraduate Students in distance education

A causal relationship model was developed, incorporating five latent variables—goal-setting,
self-assessment, metacognitive strategies, self-reflection, and learning success—measured by
23 observed variables. The construct validity of the model was assessed using confirmatory
factor analysis (CFA) by used Mplus program. The results showed a Chi-square value (y?) =
214.90, degrees of freedom (df) = 185, p = 0.065, y*df = 1.16, CFI = 0.99, TLI = 0.99,
RMSEA = 0.02, and SRMR = 0.02. These indices demonstrate that the measurement model has
strong construct validity.
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Figure 3: Results of the confirmatory factor analysis (CFA) evaluating construct validity
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Phase 2: Evaluate the model fit between the conceptual model and empirical data

The model fit between the conceptual model and empirical data was evaluated using Structural
Equation Modeling (SEM) by used Mplus program. The results indicated that the conceptual
model aligned well with the empirical data, with fit indices as follows: ¥? (184, N=400) =
214.19, p = 0.063, y*/df = 1.16, CFI = 0.99, TLI = 0.99, RMSEA = 0.02, SRMR = 0.03. This
suggests a good fit between the theoretical framework and the observed results. The analysis
demonstrated that the factors influencing learning success for undergraduate students in
distance education were: goal-setting, self-assessment, metacognitive strategies, and self-
reflection.
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Figure 4: Results of the causal relationship model of Assessment as Learning Factors
influencing learning success of Undergraduate Students in distance education
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Figure 5: The causal relationship model of Assessment as Learning Factors influencing
learning success of Undergraduate Students in distance education
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Table 1: The results of the causal relationship model of the Assessment as Learning Factors
influencing the success of Undergraduate Students in distance education

Outcome/Dependent Metacognitive Strategies Self-Assessment (SASS)
variables (METACOG)
Causal variables DE IE TE DE IE TE
Goal-Setting (GOAL) 0.790* - 0.790* 0.562* 0.292*  0.854*
Metacognitive Strategies * *
(METACOG) - - - 0.369 - 0.369
Self-Reflection (SREF) Learning Success (SUCCESS)
Goal-Setting (GOAL) 0.168* 0.518* 0.686* 0.448* 0.396*  0.844*
Metacognitive Strategies x x * - -
(METACOG) 0.295 0.187 0.482 - 0.225 0.225
Self-Assessment (SASS) 0.507* - 0.507* - 0.241* 0.241*
Self-Reflection (SREF) - - 0.475* - 0.475*

R? of Learning Success (SUCCESS) = 0.850*
R? of Self-Reflection (SREF) = 0.838*
R? of Self-Assessment (SASS) = 0.780*

R? of Metacognitive Strategies (METACOG) = 0.624*

Remark: (1) * p <0.05, (2) DE = Direct effect, IE = Indirect effect, TE = Total Effect

The model evaluation yielded y*> = 214.19 with df = 184, p = 0.063. Since the p-value was
greater than .05, it indicated no statistical significance at the .05 level and the y*/df ratio was
1.16, less than 2, suggesting a good model fit. The goodness-of-fit indices were CFI = 0.99 and
TLI = 0.99, which were close to 1, indicating a good fit. RMSEA = 0.02 and SRMR = 0.03
were both less than .05 and close to 0, meeting the criteria for a good model fit. All indices
demonstrated that the causal relationship model, which was theoretically constructed, aligned
well with empirical data. The results for direct effects, indirect effects, and total effects were as
follows:

Direct effects: The causal relationship model of the Assessment as Learning Factor
influencing the success of Undergraduate Students in distance education, found that all four
causal variables --goal-setting, self-assessment, metacognitive strategies, and self-reflection--
had a direct influence on learning success. The results of the analysis of direct effect sizes
with standardized effect values (B) are as follows:

1. Goal-Setting (GOAL) had a direct positive influence on Metacognitive Strategies
(B=0.790), Self-Assessment (3=0.562), Self-Reflection ($=.168), and Learning Success
(B=0.448) statistical significance at the .05 level.

2. Metacognitive Strategies (METACOG) had a direct positive influence on Self-Assessment
(B=0.369), and Self-Reflection (f=0.295) statistical significance at the .05 level.

3. Self-Assessment ( SASS) had a direct positive influence on Self-Reflection ($=0.507)
statistical significance at the .05 level.

4. Self-Reflection (SREF) had a direct positive influence on the variable Learning Success
(SUCCESS) (p=.475) statistical significance at the .05 level.

Indirect effects: The results of the analysis of indirect effect sizes with standardized effect
values () are as follows:
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1. Goal-Setting (GOAL) had a indirect positive influence on the variable Learning Success
(SUCCESS) (B=0.396) statistical significance at the .05 level, by pass through Metacognitive
Strategies, Self-Assessment, and Self-Reflection.

2. Metacognitive Strategies (METACOG) had a indirect positive influence on the variable
Learning Success (SUCCESS) (B=0.225) statistical significance at the .05 level, by pass
through Self-Assessment, and Self-Reflection.

3. Self-Assessment (SASS) had a indirect positive influence on the variable Learning Success
(SUCCESS) (B=0.241) statistical significance at the .05 level, by pass through Self-
Reflection.

Total effects: The results of the analysis of total effect sizes with standardized effect values
(B) are as follows:

1. Goal-Setting (GOAL) had a total positive influence on the variable Learning Success
(SUCCESS) (p=0.844) statistical significance at the .05 level and accepted H;.

2. Self-Reflection (SREF) had a total positive influence on the variable Learning Success
(SUCCESS) (p=.475) statistical significance at the .05 level and accepted Ho.

3. Self-Assessment (SASS) had a total positive influence on the variable Learning Success
(SUCCESS) (p=0.241) statistical significance at the .05 level and accepted Hs.

4. Metacognitive Strategies ( METACOG) had a total positive influence on the variable
Learning Success (SUCCESS) ($=0.225) statistical significance at the .05 level and accepted
Ha.

When examining the coefficient of determination (R?) for the latent variable of Learning
Success (SUCCESS), which is 0.8 50, it indicates that the factors of Goal-Setting (GOAL),
Metacognitive Strategies (METACOG), Self-Assessment (SASS), and Self-Reflection (SREF)
collectively to explain the variation of the Learning Success variable (SUCCESS) account for
85.00%.

Discussion

The development of a causal relationship model of Assessment as Learning (AaL) influencing
the learning success of undergraduate students in distance education identified four key
components: Goal-Setting, Self-Assessment, Metacognitive Strategies, and Self-Reflection.
Each plays a vital role in enhancing student engagement, self-regulation, and overall learning
outcomes (Tormala & Petty, 2019; Locke & Latham, 2020; Bandura, 2018; Gollwitzer &
Sheeran, 2022; Oettingen, 2021).

Among these, Goal-Setting showed the strongest positive influence on learning success
(B = 0.844), significantly improving motivation and achievement as supported by Locke &
Latham’s Goal-Setting Theory (2020) and Schunk (2021). Self-Reflection (B = 0.475) and
Self-Assessment (B = 0.241) also had statistically significant positive effects. Self-assessment
encourages autonomy and critical thinking (Earl, 2003; Schunk & DiBenedetto, 2022;
Pintrich, 2021), while self-reflection enhances metacognitive skills and deepens understanding
of learning experiences (Moore, 2023).

Model fit analysis revealed that the conceptual model aligned well with the empirical data.
In the context of distance education, goal-setting and self-assessment emerged as essential tools
for fostering deep learning and the development of self-directed learning skills (Anderson,
2021; Zimmerman, 2002; Pellas & Gatzidis, 2021).
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Conclusion

This study developed a causal relationship model examining how Assessment as Learning
(AaL) factors influence the learning success of Undergraduate Students in distance education.
The model identified four key components: Goal-Setting, Self-Assessment, Metacognitive
Strategies, and Self-Reflection, each playing a critical role in enhancing student engagement
and self-regulation. The evaluation of the model demonstrated strong alignment between the
theoretical constructs and empirical data, confirming the model's validity. Among the variables
influencing learning success, Goal-Setting emerged as the most significant factor (B = 0.844),
followed by Self-Reflection (B =0.475) and Self-Assessment (3 = 0.24 1), all statistically
significant at the 0 .0 5 level and accepted all hypothesis. The findings underscore the
importance of implementing AaL practices in distance education, highlighting that effective
goal-setting enhances student motivation and self-regulation. Additionally, self-reflection
fosters deeper understanding and critical thinking, while self-assessment encourages students to
take ownership of their learning. Collectively, these factors contribute to improved learning
outcomes and success in distance education settings.
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