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Purpose - This study examines how metacognitive reasoning, organizational
support, and socioeconomic status shape academic performance through the
mediating role of intrinsic motivation in an artificial intelligence (AI)
integrated learning environment. Design - A quantitative, cross-sectional
design was employed. Data from 373 university students were analyzed using
Partial Least Squares Structural Equation Modeling (PLS-SEM) to evaluate
relationships among the constructs. Findings - Metacognitive reasoning and
organizational support significantly increased intrinsic motivation, which in
turn positively affected academic performance. By contrast, socioeconomic
status did not significantly influence intrinsic motivation or academic
performance. Research implications - The results underscore the
importance of cognitive and contextual supports in fostering student
motivation and achievement. The nonsignificant effects of socioeconomic
status warrant further investigation; future studies should explore additional
individual and environmental factors that may shape academic outcomes in
Al-enabled learning settings. Originality - This research advances an
inclusive and effective framework for digital learning in higher education by
demonstrating the central role of metacognitive skills and institutional
support in designing Al-enhanced strategies that cultivate students intrinsic
motivation and academic success.
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INTRODUCTION

Al is increasingly shaping the education ecosystem through personalized learning, classroom
analytics, and administrative automation, as summarized in the OECD Digital Education Outlook
2021 (OECD, 2021). Recent synthetic evidence suggests Al in education correlates with improved
learning performance meta-analysis reports meaningful positive effects on learning outcomes
(Mustafa et al.,, 2024; Zhang & Jantakoon, 2025). Smart technology enables real-time feedback and
measurement of student/class engagement that helps teachers manage task transitions and reflect
on their practice (OECD, 2021). At the governance level, UNESCO emphasized the need for a policy
framework and human capacity so that the use of GenAl is human-centred and safe (UNESCO, 2023).
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Despite this potential, Al integration still requires ethical-pedagogical testing, data protection, and
user-oriented design to truly improve learning quality and system operational efficiency.

In Indonesia, the push for digital transformation through Merdeka Belajar policy takes place
alongside the challenges of inequality in digital access and competence. A number of national studies
note the gap between urban and rural areas in the use of learning technology (Halim & Hidayat,
2025). At the university level, student adoption of Al tools is rising; however, acceptance and
sustained use are largely determined by system quality, information quality, and institutional support
(Ninghardjanti et al., 2025). Teacher readiness is a key determinant; a systematic review found Al
training for teachers still faces program design and ethical barriers, necessitating strengthened
professional development (Aljemely, 2024). More broadly, the UNESCO global report emphasizes
connectivity and the digital divide as prerequisites/constraints to the utilization of Education
technology points that are relevant to the Indonesian context (UNESCO, 2023). Therefore, further
research is important to assess how Al supports metacognition and personalized learning by
considering infrastructure disparities as well as Al literacy improvement programs for educators.

Metacognition theory provides a foundational lens for understanding how students regulate
and optimize their thinking during learning. Metacognition encompasses monitoring, controlling,
and adapting learning strategies to achieve better outcomes. In Al-supported contexts, this
framework is especially pertinent because Al can personalize learning to students’ needs and abilities
(Flavell, 1979). Accordingly, this study integrates metacognitive theory with Al applications to
examine how such technologies can foster students’ metacognitive development, enhance
engagement, and accelerate learning outcomes. This linkage is underscored by evidence that Al can
create opportunities for learners to more effectively manage and reflect on their learning processes
(Zhai et al., 2024).

Prior studies indicate that Al can enhance students academic performance, particularly by
delivering rapid, personalized feedback that fosters greater engagement (Yaseen etal., 2025a). Al can
also create more interactive learning experiences, which may increase student motivation (Hu, 2024).
However, despite growing evidence of Al's benefits, research remains limited on how Al supports
metacognitive processes such as self-assessment and reflective learning. This study addresses that
gap by examining how Al can strengthen students metacognitive skills and how organizational
support can facilitate more effective implementation within educational institutions (Wang et al.,
2025).

Most prior studies have examined Al’s general impact on learning, but relatively few have
explored how Al supports students’ cognitive and metacognitive processes. A key limitation in the
literature is the limited understanding of which factors enable successful Al implementation in
education. Although many works highlight AI's transformative potential, few investigate how Al
interacts with deeper determinants of student motivation and academic outcomes particularly in the
Indonesian context. This study addresses that gap by analyzing the interplay among these factors and
their combined effects on educational outcomes.

This study is theoretically significant because it extends metacognition theory to technology-
enabled education, particularly Al-integrated settings. Metacognition offers insight into how learners
monitor, regulate, and improve their own learning an increasingly salient capability as educational
technologies evolve (Flavell, 1979). Practically, the study informs policy by emphasizing that effective
Al implementation should account for cognitive and metacognitive factors. The findings aim to guide
policymakers in creating enabling environments for Al use, especially in developing contexts such as
Indonesia, where access to technology remains uneven (Chukwubueze & Vinella, 2024). More
broadly, the research contributes to ongoing efforts to leverage technology to reduce educational
disparities and improve learning quality across regions (Hardianingsih & Haryanto, 2025).

This study’s overarching objective is to examine how Al can be effectively integrated into
education to improve learning outcomes while accounting for cognitive and contextual factors. The
findings are expected to inform technology-responsive education policies and support the design of
a more inclusive and equitable education system across all levels of Indonesian society.
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Research Question

1. How do Metacognitive Reasoning (MRS), Organizational Support (0S), and Socioeconomic Status
(SS) influence Intrinsic Motivation (IM) in students?

2. Does Intrinsic Motivation (IM) mediate the relationship between Metacognitive Reasoning
(MRS), Organizational Support (0S), and Socioeconomic Status (SS) on Academic Performance
(AP)?

Metacognitive reasoning is an individual’s capacity to recognize, regulate, and evaluate the
thought processes and strategies used during learning. This capability enables students to act as
active agents by selecting appropriate strategies, monitoring progress, and adjusting their approach
asneeded (Rivas et al., 2022). In educational settings, metacognitive reasoning is crucial for managing
learning strategies effectively, particularly within metacognition-oriented instructional models and
e-learning modules that foster reflection and self-evaluation (Ratnayake et al., 2024). Metacognitive
activities such as strategic awareness and systematic evaluation of learning steps are positively
associated with students’ problem-solving skills and academic achievement (Xie, 2024). Accordingly,
strengthening metacognitive reasoning is essential when designing learning interventions aimed at
enhancing intrinsic motivation and sustaining improved learning outcomes.

H1: Metacognitive Reasoning (MRS) has a positive and significant effect on Intrinsic Motivation (IM).

Organizational Support in the context of education refers to students' perceptions that
educational institutions, such as schools or universities, value their contributions and care about
their well-being. Such support may include providing adequate resources, recognizing students’
efforts, and implementing policies that promote a healthy balance between academic commitments
and personal life (Tuiloma et al., 2022). The main function of organizational support is to create a
supportive relationship between students and educational institutions, which in turn increases
students' motivation, learning satisfaction, and academic achievement (Graham et al., 2023). In
practice, educational institutions that provide tangible support, such as adequate learning facilities,
academic guidance, and policies that support students’ mental and physical well-being, will help
students overcome their academic challenges and encourage engagement and innovation in learning.
Drawing on prior empirical evidence, students’ positive perceptions of organizational support
significantly influence intrinsic motivation and academic performance across educational settings
(Yang, 2023).

H2: Organizational Support (OS) has a positive and significant effect on Intrinsic Motivation (IM).

Socioeconomic status (SES) denotes an individual’s or family’s position within the social and
economic hierarchy, typically measured by household income, parents’ education, and employment
status (Zaneva et al., 2024). This construct reflects the interplay of material and social resources that
shape life circumstances, including educational experiences. In education, SES primarily influences
students’ access to learning resources, opportunities, and supportive environments that facilitate
academic achievement. In educational practice, SES is applied as an important variable in learning
equity analysis: schools and governments use SES data to design interventions to reduce learning
outcome gaps between students from different backgrounds. Recent empirical evidence supports
that SES is strongly correlated with student learning achievement. For example, it was found that
parental socioeconomic status significantly affects students' secondary education success (Iddrisu &
Alhassan, 2025; Tan, 2024).

H3: Socioeconomic Status (SS) has a positive and significant effect on Intrinsic Motivation (IM).

Intrinsic motivation is an individual’s internal drive to engage in an activity due to the
inherent interest, satisfaction, or challenge it provides (Zhou, 2023). The main function of intrinsic
motivation is to encourage active engagement, creativity and perseverance in the learning process,
rather than merely to gain external rewards. In educational practice, intrinsic motivation is applied
through learning that provides autonomy, personal relevance and appropriate challenge. For
example, autonomy support from teachers can slow down the decline of students' reading motivation
in middle school (Hornstra et al., 2023). Recent empirical evidence suggests that students with strong
intrinsic motivation tend to use deep learning strategies and achieve better results in higher
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education contexts (Vayre & Vonthron, 2024). As such, strengthening intrinsic motivation is central
in the design of learning interventions that seek to sustainably improve student engagement, well-
being in school and learning outcomes.
H4: Intrinsic Motivation (IM) has a positive and significant effect on Academic Performance (AP).
Academic Performance refers to the outcomes that students achieve in an educational
context, often measured through test scores, GPA, or other curriculum achievements (Hussain, 2024).
The primary purpose of measuring academic performance is to evaluate the effectiveness of the
learning process and identify areas for improvement (Gupta & Singh, 2025). In practice, academic
performance is used as an indicator to evaluate the quality of teaching, the effectiveness of the
curriculum, and students' readiness to face academic challenges (Sanchez-Rosas et al., 2023).
Empirical evidence indicates that study time, attendance, motivation, and social support are
significant predictors of students’ academic performance (Khairani et al., 2024). Emphasizing these
factors is therefore crucial for designing interventions that can holistically improve students’
academic performance, including by supporting factors that influence intrinsic motivation and
academic achievement.
H5: Intrinsic Motivation (IM) mediates the influence of Metacognitive Reasoning (MRS),
Organizational Support (0S), and Socioeconomic Status (SS) on Academic Performance (AP).
1. H5a: Intrinsic Motivation (IM) mediates the influence of Metacognitive Reasoning (MRS) on
Academic Performance (AP).
2. HS5b: Intrinsic Motivation (IM) mediates the influence of Organizational Support (0S) on
Academic Performance (AP).
3. Hb5c: Intrinsic Motivation (IM) mediates the influence of Socioeconomic Status (SS) on
Academic Performance (AP).
The theoretical framework of the research hypotheses is shown in Figure 1, which is based
on the above literature review.

Metacognitive
Reasoning
(MRS)

Organizational Academic
Support Performance
(05) (AP)

Socloeconomic
Status
(SS)

Figure 1. Theoritical Framework of the research hypothesis
METHOD

This study employs a quantitative design to examine the effects of metacognitive reasoning
(MRS), organizational support (0S), and socioeconomic status (SES) on academic performance (AP),
mediated by intrinsic motivation (IM). It investigates relationships among these key constructs and
evaluates IM’s mediating role at the intersection of cognitive and contextual factors and academic
outcomes. The research was conducted in an academic environment with university students as
respondents engaged in learning, and data was collected using an online survey to ensure a wide and
efficient reach within the target population. Table 1 shows the survey research instruments.
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Table 1. Definition

Variable Statement

Al Getting students to reflect on the critical factors thatinfluence the
realisation of their learning activities

Metacognitive Al Ma'ke stu(.ie'n.ts think about whether the type of feedback received during
Reasoning (MRS) learning activities is really helpful

Al Getting students to think about the most appropriate information to
better support their conceptual and personal change

Al Made students reflect on alternative aspects that could have led them to
make different decisions

[ feel supported by my educational institution in learning about and using Al
technologies.

My institution encourages innovation and the use of Al in the learning

Organizational .
environment.

Support (0S)
The culture at my educational institution reduces my anxiety towards Al

I believe there is sufficient support to address Al technologies at my
institution.

My socioeconomic status affects my access to Al learning resources.
Socioeconomic
Status (SS) Differences in socioeconomic status among students affect their level of
anxiety towards AL

I have the resources needed to engage with Al technologies effectively.

Al Makes students think more critically about what they have learnt in this
course.

Al Allows students to reflect that certain changes (in their knowledge and
skills) are evident with respect to what they initially thought or knew

Academic
Performance
(AP)

Al Getting students to remember when these changes occurred

Al Getting students to think about what caused this change to occur

Al Enable students to consider aspects that still confuse them

Al Getting students to reflect on what they would like to know more about

[ think I ama good student

Intrinsic I believe I can do well on the questions and assignments

Motivation (IM) [ think I will get good grades in this class because my learning ability is very
good.

[ know that I will be able to learn the material for this class
I prefer challenging class assignments so that I can learn new things

Ilike what I am learning in this class because it is useful for me to know.

[ understand this course is important to me because I can use what I learnt in
class

The research instrument was a questionnaire developed specifically for this study, consistent
with standard quantitative practice. I[tem construction was guided by a literature review to ensure
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that each indicator aligned with the target constructs: Metacognitive Reasoning (MRS1-MRS4),
Organizational Support (0S1-0S4), Socioeconomic Status (SES1-SES3), Intrinsic Motivation (IM1-
IM7), and Academic Performance (AP1-AP6). Instrument development drew on Bai et al., (2023);
Caratiquit et al., (2023); Tossell et al., (2024), and validity and reliability were assessed following.
Convergent validity was evaluated using outer loadings and Average Variance Extracted (AVE); most
outer loadings exceeded 0.70 and AVE values were above 0.50, indicating that the constructs were
well measured (Jobin et al., 2019).

This study also evaluated discriminant validity using the Heterotrait—-Monotrait (HTMT)
ratio, with all values below 0.90 (Hair, 2019; Sarstedt, 2014). Instrument reliability was examined via
composite reliability and Cronbach’s alpha; both exceeded 0.70, indicating acceptable reliability for
all constructs (Anuyahong & Pengnate, 2023; Kurbi et al., 2023; Varathan et al., 2023). Together, these
results support the instrument’s robustness and its capacity to yield credible data.

Data were analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM) in
SmartPLS. The analysis proceeded in two stages: (1) outer-model evaluation to assess indicator
validity and reliability, and (2) inner-model evaluation to test structural relationships among latent
variables. The outer model assessed convergent validity, construct reliability, and discriminant
validity. The inner model examined the effects of metacognitive reasoning, organizational support,
and socioeconomic status on intrinsic motivation, and, in turn, the effect of intrinsic motivation on
academic performance, including the mediating role of motivation. Relationship significance was
evaluated using path coefficients, t-statistics, and p-values; results with t > 1.96 and p < .05 were
deemed statistically significant (Hemrungrojn et al., 2022; Keller, 2021). Table 2 shows the General
Description of Respondents.

Table 2. The General Description of the Respondents

Category Subcategory = Frequency Per(E(z/n)ta ge
0
Male 152 40.75
Gender
Female 221 59.25
17 8 2.14
18 90 24.13
19 180 48.26
Age
20 81 21.71
21 13 3.49
22 1 0.27
Beginner 19 5.09
. Intermediate 187 50.13
Experience
Advanced 161 43.18
None 6 1.61

As shown in Table 2, most respondents were female (59.25%), while males accounted for
40.75% of the sample. This distribution may reflect broader enrollment patterns in certain
disciplines or greater participation by female students in digital learning initiatives. In terms of age,
the most prominent group was the 19-year age group (48.26%), followed by the 18-year (24.13%)
and 20-year (21.71%) age groups. This concentration of younger students is in line with the academic
semester data, which shows that most respondents are in their second (48.26%) and fourth (48.26%)
semesters. These figures suggest that most participants are in the early stages of their undergraduate
studies, a period that is crucial for developing foundational skills in self-regulated learning and digital
engagement.

A small proportion of students were in the sixth (2.95%) and eighth (0.54%) semesters,
indicating a limited representation of final-year students. In terms of digital literacy, more than half
of the students identified themselves as having intermediate experience with digital tools (50.13%),
while most reported beginner-level experience (43.18%). Only a small percentage considered
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themselves to be advanced users (1.61%), and an even smaller group had no experience with digital
technology at all (5.09%). This distribution suggests that most students are still building their
technological fluency, which has direct implications for their readiness to engage with Al-powered
educational platforms.

RESULTS AND DISCUSSION

Results from the Partial Least Squares (PLS) analysis are presented in two components the
outer model and the inner model providing a comprehensive view of the relationships among the
studied variables.

.......

Figure 2. Outer Model/Proposed Model in this Study

Outer-model evaluation assesses the validity and reliability of the measurement instruments,
with an emphasis on convergent validity under the Partial Least Squares (PLS) approach. Convergent
validity was examined using outer loadings and Average Variance Extracted (AVE). As shown in Table
3, all indicators have outer loadings above 0.70, indicating strong contributions to their respective
constructs. The highest loading is for 0S1 (0.875), and the lowest is for IM5 (0.720); both meet
recommended thresholds for convergent validity. These results suggest that the instrument
demonstrates good convergent validity and that the indicators effectively represent the latent
variables.

Table 3. Outer Loading

Items Outer Loading
MRS1 0.827
MRS2 0.867
MRS3 0.840
MRS4 0.827

0s1 0.875
0S2 0.862
0S3 0.847
0S4 0.853
SS1 0.821
SS2 0.819
SS3 0.813
AP1 0.740
AP2 0.812
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AP3 0.782
AP4 0.859
AP5 0.827
AP6 0.847
IM1 0.793
IM2 0.852
IM3 0.807
IM4 0.874
IM5 0.720
IM6 0.842
IM7 0.832

Table 4 presents the assessment results for the latent constructs in the PLS-SEM model:
Metacognitive Reasoning (MRS), Organizational Support (0S), Socioeconomic Status (SES), Academic
Performance (AP), and Intrinsic Motivation (IM). Each construct was measured with multiple
indicators and evaluated using outer loadings, rho_A, composite reliability (CR), and average variance
extracted (AVE).

Table 4. Rho_A, AVE and Composite Reliability
Composite

RHOA  peliability AVE
I\R/[:;ggﬁ:g?ﬁm) 0.863 0.906 0.706
Sjﬁ;ﬁ:ﬁ E‘g’;‘f : 0885 0919 0739
g?:tlﬁsc(osg()’mlc 0.779 0.858 0.669
?Z?g)erﬁlgnce (AP) 0.903 0.921 0.660
Intrinsic 0919 0.934 0670

Motivation (IM)

The table shows that all constructs demonstrated satisfactory reliability and validity metrics.
Metacognitive Reasoning (MRS) exhibits high outer loadings (0.827-0.867) with strong reliability
(rho_A=0.863,CR=0.906, AVE = 0.706). Organizational Support (OS) achieves robust outer loadings
(0.847-0.875) and reliability (rho_A = 0.885, CR = 0.919, AVE = 0.739). Socioeconomic Status (SS)
shows adequate reliability and validity (outer loadings = 0.813-0.821,rho_A=0.779, CR =0.858, AVE
=0.669). Academic Performance (AP) and Intrinsic Motivation (IM) also exhibit strong reliability (AP:
rho_A =0.903, CR =0.921, AVE = 0.660; IM: rho_A = 0.919, CR = 0.934, AVE = 0.670), with high outer
loadings across all indicators. These results affirm the robustness of the model’s constructs.

The Heterotrait-Monotrait (HTMT) ratio analysis, which assesses discriminant validity
among latent constructs in the PLS-SEM model, is reported in Table 4. The examined constructs
Metacognitive Reasoning (MRS), Organizational Support (0S), Socioeconomic Status (SES), Academic
Performance (AP), and Intrinsic Motivation (IM) were evaluated to ensure reliability and validity
within the PLS-SEM framework.

Table 5. The Heterotrait-Monotrait Ratio of Correlations (HTMT) Values

AP IM MRS oS SS
Metacognitive Reasoning (MRS)
Organizational Support (OS) 0.669
Socioeconomic Status (SS) 0.886 0.726
Academic Performance (AP) 0.807 0.649 0.841
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Intrinsic Motivation (IM) 0.802 0.531 0.763 0.738

Results of the Heterotrait-Monotrait Ratio (HTMT) the analytical results demonstrate that, as
presented in table 5, show that most construct pairs have HTMT values within the acceptable range.
In particular, the IM-AP (0.669), IM-OS (0.649), and IM-SS (0.531) pairs show values below the
standard threshold of 0.90, which confirms that the constructs have sufficient discriminant validity
and can be considered distinct.

However, certain construct pairs are close to the upper limit of 0.90. For example, the MRS-
AP pair has an HTMT value of 0.886, which reflects a relatively high level of similarity but remains
within acceptable limits. Similarly, the MRS-0S pair reported an HTMT value of 0.841, which indicates
moderate similarity between Metacognitive Reasoning (MRS) and Organizational Support (OS) while
retaining discriminant validity. The SS-OS pair showed an HTMT of 0.738, indicating a moderate
relationship between Socioeconomic Status (SS) and Organizational Support (0OS). Overall, these
findings confirm that all constructs in the model show sufficient discriminant validity, confirming
their differences despite some similarities in certain construct pairs.

Table 6. Hypothesis Test

. T .
Hypothesis Path Coef Statistic Hypothesis P Values
H1 MRS->IM 0.459 5.839 0.000 Positive and Significant
H2 0S->IM 0.236 3.248 0.001 Positive and Significant
H3 SS->IM 0.025 0.421 0.674 Negative and Significant
H4 IM->AP 0.612 15.978 0.000 Positive and Significant
H5a MRS->IM->AP 0.280 5.179 0.000 Positive and Significant
H5b 0S->IM->AP 0.144 3.153 0.002 Positive and Significant
H5c SS->IM->AP 0.015 0.417 0.677 Negative and Significant

Based on the hypothesis tests reported in Table 6, H1 indicates that metacognitive reasoning
(MRS) has a significant positive effect on intrinsic motivation (IM): path coefficient = 0.459, t-statistic
=5.839, p <.001. This implies that students with stronger metacognitive reasoning are more likely to
exhibit higher intrinsic motivation. Prior research aligns with this finding, showing that
metacognitive strategies such as self-monitoring and reflection foster intrinsic motivation by
promoting learner autonomy (Siregar, 2022). Additional studies further support the link between
metacognitive reasoning and self-regulated learning, a construct closely associated with intrinsic
motivation (Mahligawati, 2023; Zhou, 2023).

H2 indicates that organizational support (0S) has a significant positive effect on intrinsic
motivation (IM), with a path coefficient of 0.236, a t-statistic of 3.248, and p = .001. These results
suggest that students who receive stronger institutional support such as access to learning resources,
mentoring, and a supportive academic climate tend to exhibit higher intrinsic motivation. Prior work
concurs, showing that organizational support enhances students’ autonomy and competence, both
central to intrinsic motivation (Alev, 2024), and that perceived support increases engagement and
motivation, which in turn improves academic performance (Kumalasari, 2024).

Hypothesis H3 reveals that Socioeconomic Status (SS) does not significantly affect Intrinsic
Motivation (IM), as indicated by the path coefficient of 0.025, T-Statistic of 0.421, and P-Value of 0.674.
This suggests that students' intrinsic motivation is not directly shaped by their socioeconomic
background. Although previous research suggests that socioeconomic status can influence access to
educational opportunities, its direct influence on intrinsic motivation remains inconclusive, possibly
due to individual resilience and self-determination factors (Fazil, 2024). Research by Qu, (2023)
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suggests that students from lower socioeconomic backgrounds may exhibit strong intrinsic
motivation due to personal aspirations and resilience, which may mitigate the impact of their
socioeconomic status (Ayu & Ghazali, 2023).

Hypothesis H4 confirmed that Intrinsic Motivation (IM) significantly and positively affects
Academic Performance (AP), as indicated by the path coefficient of 0.612, T-Statistic of 15.978, and
P-Value of 0.000. This finding underscores the important role of intrinsic motivation in improving
academic outcomes, as motivated students are more engaged in their learning, apply effective study
strategies, and persist in overcoming academic challenges. Previous research supports this
relationship, emphasizing that students with higher intrinsic motivation tend to perform better
academically due to increased engagement and cognitive effort (Abbas et al., 2023). Moreover,
intrinsic motivation has been shown to be a strong predictor of academic success across diverse
educational contexts (Wahyudi, 2024).

Hypotheses H5a, H5b, and H5c test the mediating role of intrinsic motivation (IM) in links
between cognitive/contextual factors and academic performance (AP). For H5a, IM mediates the
effect of metacognitive reasoning (MRS) on AP (path coefficient = 0.280, t=5.179, p <.001), indicating
that MRS influences academic performance primarily through its impact on intrinsic motivation.
Research confirms that metacognitive skills enhance motivation, which in turn leads to improved
learning outcomes by encouraging independent problem solving and deep learning (Salas-Pilco,
2022). Furthermore, students who engage in metacognitive practices are more likely to develop
intrinsic motivation, which, in turn, positively influences their academic performance (Suwarno et al.
2023).

H5b indicates that intrinsic motivation (IM) mediates the effect of organizational support
(OS) on academic performance (AP), with a path coefficient of 0.144, t = 3.153, and p = .002. This
suggests that institutional support enhances academic success primarily by fostering students’
intrinsic motivation. Prior research aligns with this finding: when students perceive strong
organizational support, they feel valued and motivated, which increases academic effort and
persistence (Mohammadi, 2024). Organizational support also helps cultivate a positive learning
environment that bolsters intrinsic motivation and, in turn, overall academic performance (Thomas
2024).

H5c indicates that intrinsic motivation (IM) does not significantly mediate the effect of
socioeconomic status (SES) on academic performance (AP): path coefficient = 0.015, t = 0.417, p =
.677. This suggests that although SES may shape access to resources, it does not influence academic
performance via IM. Prior studies point to alternative mediators such as self-efficacy and learning
strategies that more strongly connect SES to academic outcomes (Lin, 2024). For example, students’
self-efficacy beliefs have been shown to substantially mediate the SES achievement relationship,
underscoring the importance of psychological factors in educational attainment (Nica et al., 2022).

Overall, these findings underscore the pivotal roles of metacognitive reasoning and
organizational support in fostering intrinsic motivation, which, in turn, enhances academic
performance. The results highlight the need for institutions to implement strategies that cultivate
metacognitive skills and provide robust organizational support to optimize learning outcomes.
Future research should investigate potential moderating variables that shape these relationships and
assess long-term effects through longitudinal designs (Southworth et al., 2023).

Discussion

The outer-model analysis indicates that all latent constructs Metacognitive Reasoning (MRS),
Organizational Support (0S), Socioeconomic Status (SES), Intrinsic Motivation (IM), and Academic
Performance (AP) exhibit satisfactory convergent validity and construct reliability. All items have
outer loadings above the recommended 0.70 threshold, indicating strong relationships between
indicators and their respective constructs. Moreover, each construct’s Average Variance Extracted
(AVE) exceeds 0.50, suggesting that the corresponding latent variable explains the majority of
variance in its observed indicators (Levshov et al.,, 2015; Rusaitis et al., 2021). These results confirm
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that the indicators effectively capture the intended theoretical dimensions, providing a solid
foundation for evaluating the structural model.

Beyond convergent validity, construct reliability was evaluated using composite reliability
(CR) and the rho_A coefficient, both of which exceeded 0.70 for all constructs. These values indicate
strong internal consistency, suggesting that the measures yield stable and dependable results
(Scharnowski & Kdhler, 2020; Wong et al., 2020). The reliability evidence further implies that the
indicators not only correlate but also coherently reflect their intended latent constructs. Collectively,
these strong reliability metrics bolster the credibility of the model and confirm that the data
accurately represent respondents’ perceptions, motivations, and institutional experiences in Al-
enhanced learning environments.

Discriminant validity was assessed using the Heterotrait-Monotrait (HTMT) ratio, a rigorous
procedure commonly applied in PLS-SEM to verify construct distinctiveness. All HTMT values were
below the conservative 0.90 threshold, confirming that each construct in the model is empirically
distinct (Irving et al, 2018). This suggests that respondents can clearly distinguish between
theoretically related concepts such as metacognitive reasoning and organizational support, or
intrinsic motivation and academic performance. Establishing discriminant validity is particularly
important in educational research involving closely related constructs. These findings strengthen
confidence in the instrument’s design and align with prior work underscoring the importance of
validated measurement models in technology-enhanced learning contexts (Manacika Dharma et al.,
2021; Wu & Irving, 2020). Overall, the outer-model results provide robust psychometric evidence
supporting the structural integrity of the proposed research framework.

The inner-model results clarify the structural relationships among cognitive and contextual
variables and their effects on intrinsic motivation. Metacognitive reasoning (MRS) exerted a strong,
significant influence on intrinsic motivation (IM; 3 = 0.459, t = 5.839, p <.001). This suggests that
students who engage in self-regulated processes planning, monitoring, and evaluating their learning
are more likely to be intrinsically motivated. The finding aligns with Zhou et al., (2022), who reported
that metacognitive awareness fosters autonomy and meaningful learning experiences, thereby
increasing intrinsic motivation. Consistent with this, Yaseen et al., (2025) found that adaptive Al tools
can strengthen metacognitive engagement, which in turn heightens motivation.

Organizational support (0S) also had a positive, significant effect on intrinsic motivation (IM;
B = 0.236, t = 3.248, p = .001). This suggests that when students perceive adequate institutional
support such as access to Al resources, mentorship, and a positive learning climate, they are more
likely to develop internal motivation. This finding reinforces the claim Alev, (2024), which states that
institutional support fosters a sense of belonging and competence, two fundamental pillars of self-
determination theory. When the learning environment addresses students’ needs and provides
timely resources, intrinsic motivation is more likely to develop.

Interestingly, Socioeconomic Status (SS) was not found to significantly affect IM (8 = 0.025, T
= 0.421, p = 0.674), which suggests that intrinsic motivation may be relatively independent of
students' socioeconomic background. This non-significant result could be explained by the presence
of compensatory psychological factors such as personal resilience, future aspirations, or strong self-
determination, as observed in the study by (Fazil, 2024). Despite inequitable access to educational
resources, students from lower-SES backgrounds can sustain high levels of motivation when driven
by internal goals and supported by adaptive coping strategies.

Finally, intrinsic motivation (IM) had a strong, statistically significant positive effect on
academic performance (AP) (B = 0.612, T = 15.978, p < 0.001), supporting the hypothesis that
motivation is a key driver of educational outcomes. These findings reinforce theoretical perspectives
that emphasize intrinsic motivation as an important factor for sustained engagement and academic
perseverance (Abbas etal., 2023; Wahyudi, 2024). Motivated students tend to exert more effort, apply
deeper learning strategies, and achieve higher academic performance especially in Al-enhanced
environments where self-regulation plays an important role.

Information Technology Education Journal | 11



Author : Andi Dio Nurul Awalia, et.al | Title : Utilizing Al in Digital Learning... |
DOI: 10.59562/intec.v5i1.261

These findings carry important implications for Indonesian higher education institutions as
they modernize instructional practices through the adoption of artificial intelligence (Al). The
significant effects of metacognitive reasoning and organizational support on intrinsic motivation
highlight the urgent need for universities to go beyond infrastructural investments by developing
pedagogical frameworks that nurture students' self-regulatory capabilities. Curriculum planning
should intentionally embed activities that develop skills in planning, monitoring, and reflection that
enable students to take full advantage of Al-enhanced educational technologies. In addition,
professional development for teaching staff should include targeted training on integrating Al into
instructional design to foster cognitive engagement and learner autonomy.

At the institutional level, prioritizing an inclusive and supportive digital learning ecosystem
is essential. The strong link between organizational support and intrinsic motivation indicates that
efforts should extend beyond simply providing technological tools. Effective implementation also
requires ensuring access to Al-enabled platforms, offering comprehensive digital literacy initiatives,
and developing adaptive academic support systems tailored to diverse learners’ needs. This is
especially salient in Indonesia, where substantial disparities in digital readiness persist between
urban and rural campuses. Universities should therefore adopt targeted strategies to narrow this gap
and guarantee equitable access to Al resources for all students. Advancing digital equity across
faculties and campuses is critical to maximizing Al's educational benefits.

From a governmental perspective, these findings offer empirical justification for increased
public investment in Al infrastructure for higher education. National policies should include more
than just hardware procurement, but also include the development of robust systems for educator
training, curriculum integration, and targeted assistance for underserved student populations. As
socioeconomic status did not significantly affect intrinsic motivation in this study, it is important for
the government to address structural barriers through mechanisms such as need-based scholarships,
affordable digital devices and better internet connectivity. These interventions can help level the
playing field, ensuring Al-powered learning environments contribute to inclusive and equitable
education nationwide.

Finally, this study underscores the need for collaborative policymaking between universities
and the Ministry of Education, Culture, Research, and Technology (MOECRT) National standards and
quality assurance protocols are essential to guide the ethical, pedagogical, and operational
integration of Al in higher education. Ongoing monitoring, stakeholder engagement, and data-driven
decision-making are critical to ensure that Al implementation reduces rather than amplifies existing
disparities. Future policies should also promote longitudinal research to track the long-term impacts
of Al adoption and align these innovations with the broader national education and digital
transformation agenda.

CONCLUSIONS

This study underscores the central roles of metacognitive reasoning and organizational
support in enhancing intrinsic motivation, which, in turn, positively affects academic performance.
Although socioeconomic status does not directly influence intrinsic motivation, its effects may be
channeled through other psychological and contextual factors. These findings highlight the need for
Al-enabled instructional strategies that cultivate metacognitive awareness and strengthen
institutional support to optimize learning outcomes.

Despite its contributions, the study has limitations, including its cross-sectional design which
constrains inferences about long-term effects and its reliance on self-reported data, which may
introduce bias. Future research should employ longitudinal designs to track the sustained impact of
Al-enhanced learning on motivation and performance. Broadening the demographic scope and
incorporating additional moderating variables will further refine understanding and improve the
applicability of Al-driven educational frameworks.
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