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ABSTRACT

Technology adoption has significantly reshaped the hig-
her education landscape, influencing how students en-
gage with academic content and achieve their learning
goals. By utilizing the Technology Acceptance Model
(TAM), this study explored the role of the adoption of te-
chnology in shaping academic achievement. This stu-
dy examines the role of Perceived Usefulness (PU) and
Perceived Ease of Use (PEOU) in influencing Academic
Achievement (CGPA). Consequently, this study seeks
to (1) analyze the relationship between PU, PEOU and
CGPA, and (2) identify the role of Motivation as a mediator.
To explore these relationships, a survey of over 200 un-
dergraduates was conducted, and the data was analyzed
using SMART PLS. The findings reveal a strong correla-
tion between PU, PEOU and CGPA. The findings confirm
that technology adoption significantly impacts academic
achievement. Nevertheless, amplification of these can be
observed when motivation is linked to it. The data revea-
led that students who effectively utilize digital tools and
platforms tend to perform better. This research contribu-
tes to the ongoing discourse on technology adoption and
academic achievement, offering insights for educators,
policymakers, and institutions to optimize digital tools for
learning. It highlights the necessity to develop strategies
that foster positive technology adoption behaviors, ensu-
ring undergraduates to effectively leverage digital resour-
ces. By aligning instructional design with the principles of
TAM, institutions can enhance motivation, reduce learning
barriers and improve overall academic outcomes.
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RESUMEN

La adopcioén de tecnologia ha transformado significativa-
mente el panorama de la educacion superior, influyendo
en como los estudiantes interactian con el contenido aca-
démico y alcanzan sus metas de aprendizaje. Mediante el
Modelo de Aceptacion de Tecnologia (TAM), este estudio
explord el rol de la adopcion de tecnologia en la confi-
guracion del rendimiento académico. Este estudio exa-
mina el rol de la Utilidad Percibida (PU) y la Facilidad de
Uso Percibida (PEOU) en la influencia del Rendimiento
Académico (CGPA). En consecuencia, este estudio bus-
ca (1) analizar la relacion entre PU, PEOU y CGPA, vy (2)
identificar el rol de la Motivacién como mediadora. Para
explorar estas relaciones, se realizé una encuesta a mas
de 200 estudiantes de pregrado y los datos se analizaron
utilizando SMART PLS. Los hallazgos revelan una fuerte
correlacion entre PU, PEOU y CGPA. Los hallazgos confir-
man que la adopcidn de tecnologia impacta significativa-
mente el rendimiento académico. Sin embargo, se puede
observar una amplificacion de estos factores cuando la
motivacion se vincula a ellos. Los datos revelaron que los
estudiantes que utilizan eficazmente las herramientas y
plataformas digitales tienden a tener un mejor rendimien-
to. Esta investigaciéon contribuye al debate actual sobre
la adopcion de tecnologia y el rendimiento académico,
ofreciendo perspectivas para educadores, legisladores
e instituciones para optimizar las herramientas digitales
para el aprendizaje. Destaca la necesidad de desarrollar
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estrategias que fomenten comportamientos positivos de
adopcién de tecnologia, asegurando que los estudiantes
universitarios aprovechen eficazmente los recursos digi-
tales. Al alinear el disefo instruccional con los principios
de TAM, las instituciones pueden mejorar la motivacion,
reducir las barreras de aprendizaje y mejorar los resulta-
dos académicos generales.

Palabras clave:

Utilidad percibida, facilidad de uso percibida, motivacion,
logro académico, SMART PLS.

INTRODUCTION

Technology has become an integral part of modern edu-
cation. It changes how students learn, interact and en-
gage with academic content. With digital tools, online
platforms and virtual resources now widely available, the
way undergraduates approach their studies has evol-
ved (Akpen et al., 2024). This study explores how tech-
nology adoption shapes academic achievement. At the
same time, it shades light on whether using digital tools
can truly enhance learning outcomes. At the heart of this
research is a key question: How does technology adop-
tion impact academic achievement? To answer this, data
obtained from 257 undergraduates were analyzed using
SEM SMART PLS. This approach managed to uncover
patterns and relationships between technological adop-
tion and academic achievement. The findings revealed a
clear link which confirms that students who actively use
technology for learning tend to achieve better academi-
cally. Factors such as PU, PEOU and Motivation are key
in shaping the relationship (Kim et al., 2025). The results
suggest that when technology is used strategically, it can
enhance learning experiences and lead to improved aca-
demic outcomes (Shahraniza et al., 2025).

Ultimately, this study highlights the growing importance
of digital tools in education. By understanding how tech-
nological adoption affects learning, educators and HLIs
can develop better strategies to support undergraduates.
This not only contributes to ongoing discussions on digital
education but also offers practical recommendations for
making the most of technology in the classroom.

Review of the related literary work was done to explore the
theoretical underpinnings and empirical findings related
to perceived usefulness, perceived ease of use, motiva-
tion and academic achievement. Research was done on
how these constructs have been conceptualized, mea-
sured and interrelated in prior proceedings and papers.
This review aims to establish foundation for this study
which investigates how the technology adoption shapes
academic achievement.

Davis (1989), was the original creator of TAM. TAM sug-
gests that individuals’ behaviour is influenced by their in-
tention. This in turn is shaped by their attitudes and sub-
jective norms. It continues to be one of the most influential
frameworks in understanding the ways and the reasons for
people to adopt technology (Pund et al., 2023; Alyoussef,
2023). It is particularly valuable in education settings
where technology is continuously being integrated into
learning processes. Davis (1989), adapted this model to
technology adoption. He argued that a user’s actual sys-
tem use is determined primarily by behavioural intention
which is influenced by two key perceptions: Perceived
Usefulness and Perceived Ease of Use. These fundamen-
tal pillars of TAM offer a focused lens for examining under-
graduates’ willingness to engage with technology.

PU signifies the belief that individual holds regarding the
usage of technology in enhancing their achievement. In
educational settings, this means he or she is prone to ac-
cept the use of technology when they trust its enhance-
ment to the academic achievement (Zhou et al., 2022).
Several studies confirm that undergraduates are expect-
ed to use technology when it is useful for their education-
al grades (Venkatesh & Bala, 2008). In addition to that,
Al-Rahmi et al. (2018), research findings discovered ac-
ademic collaboration in terms of engagement with social
media was significantly influenced by the PU.

PEQOU indicates how much a person feels that accepting
technology will be easy and effortless (Davis, 1989). Within
the TAM, PEOU is one of the key influencing to a learner’s
attitude towards technology and subsequently their inten-
tion on using it. Various studies, without fail, have found
that when it is effortless to use educational technology, it
is likely to be adopted and integrated in learning practices
(Al-Rahmi et al., 2022; Alharbi & Basiouni, 2025). Digital
learning platforms with intuitive design and clear user
interfaces are adopted more readily compared to those
without it. This has reinforced the importance of PEOU in
influencing academic achievement. To add to this, when
students encounter minimal effort in navigating academic
technology, their motivation to utilize these digital technol-
ogies tends to increase and led to enhanced academic
achievement.

Several theories provide a framework for understanding
the connection between motivation and academic achie-
vement. Among them is Self Determination Theory (SDT)
which was developed by Deci & Ryan (1985). They pos-
tulated that motivation exists on a continuum from intrinsic
to extrinsic with intrinsic being the closest factor that leads
to improved academic achievement. SDT indicated that
when learning environments are supportive, learners are
prone to be intrinsically motivated. This led to elevated
academic achievement (Ryan & Deci, 2000).



In the context of technology adoption, motivation can influence how students engage with new technologies and how
these technologies eventually affect their academic achievement. Research by Puentedura (2006), on SAMR model of
technology integration mentioned students can improve their achievement if they are motivated to utilize technologies
that are associated with their academic goals. The authors Also et al. (2013), found that students who are motivated
and enjoyed using educational technology for intrinsic reasons are more likely to experience enhanced academic
outcomes. In Malaysia, Mohd et al. (2024), investigated the influence of student motivation on academic performance
among undergraduates. Their study pointed out that motivation significantly boosts academic success, with regres-
sion analysis revealing motivation as a strong predictor of higher academic achievement. Another study by Bozkurt
& Sharma (2022), discovered a significant relationship between motivation and learning outcome. This suggests that
motivated students tend to achieve better academic results in specific subjects.

Academic Achievement is about how well a student has reached their learning goals within the short or long term.
Normally, this is obtained from CGPA, grades or marks of coursework, quizzes and exams. Since COVID era, research
has highlight how meaningful integration of digital educational technology can support achievement, especially when
it enhances interactivity, feedback and personalization (Cheung & Slavin, 2013; Gupta et al., 2025). Studies show
that students with higher academic self-efficacy and motivation achieve better outcomes (Manas, 2023; Muratbekova,
2025). Adapting to new educational paradigms and fostering motivation are essential in improving academic outcomes
in the 21st century.

The proposed framework shows how Perceived Usefulness and Perceived Ease of Use can have an impact on Academic
Achievement. Using SEM SmartPLS, this study empirically tests the effects of PU and PEOU on Motivation and the in-
direct effects on Academic Achievement being mediated by Motivation (Figure 1).

Fig. 1. Conceptual framework.

Source: Prepared by authors

Based on the conceptual framework and the supporting literature, five hypotheses have been decided on:
H1: There is a significant positive effect of Perceived Usefulness on Motivation

H2: There is a significant positive effect of Perceived Ease of Use on Motivation

H3: There is a significant positive effect of Motivation on Academic Achievement

H4: There is a mediating effect of Motivation between Perceived Usefulness and Academic Achievement

H5: There is a mediating effect of Motivation between Perceived Ease of Use and Academic Achievement.

MATERIALS AND METHODS

A quantitative, cross-sectional approach is used for the research design. A structured questionnaire was distributed
online to participants who have adopted educational technologies in their learning processes. SMARTPLS software
was used for data analysis to test the hypotheses. Ethical approval was obtained, and participation was voluntary and
anonymous.



A structured, self-administered questionnaire consisting of four main constructs were used. The constructs are Perceived
Usefulness, Perceived Ease of Use, Motivation and Academic Achievement. ltems for PU and PEOU were adapted from
the original TAM by Davis (1989), with minor contextual modifications to suit the educational setting. Motivation was
measured using items based on SDT framework focusing on intrinsic and extrinsic motivation. Academic Achievement
was assessed using self-reported CGPA which is commonly used indicator in educational research. All items were
rated on a five point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). A pilot study had been con-
ducted with a small group of students to ensure clarity and reliability of the questionnaire items.

Data were collected through an online questionnaire distributed to undergraduate students who have adopted educa-
tional technology in their learning. The survey, developed using validated scales, was administered via Google Forms.
Participants were recruited through university mailing lists and online academic groups. Data collection took place
more than six months. Prior to participation, respondents were informed about the research objectives and provided
informed consent. Participants was voluntary and anonymity was assured. Out of approximately 300 being invited to
participate, 257 valid responses were obtained. This has yielded a high response rate suitable for structural equation
modelling analysis.

The demographic data of the respondents in this study includes gender, technology usage and CGPA. Gender is ca-
tegorized into male and female respondents. Technology is classified based on how frequently students engage with
technology in academic settings with categories ranging from low, medium to high usage. Lastly, CGPA is used as a
measure of academic achievement to capture their overall performance. These demographic factors provide insights
into how gender, technology usage and academic achievement might interact with one another (Table 1).

Table 1. Demographic.

Demographic Factor Category
Gender Male
Female
Technology Usage Low (Occasional Use)

Medium (Frequent use)
High (Daily/Heavy use)

CGPA

0.0-10
1.1-2.0
21-30
3.1-4.0

Source: Prepared by authors

RESULTS AND DISCUSSION

The data were collected and analyzed using PLS-SEM version 4. This method was selected due to its suitability in
analyzing complex models involving latent variables and its ability to test mediating effects. The analysis followed a
two-step approach: First, the measurement model was assessed to evaluate the reliability and validity of the constructs
through composite reliability, Cronbach’s alpha, and average variance extracted (AVE). Secondly, the structural model
was examined to test the hypothesized relationship between the constructs. The mediating effect of motivation between
the independent variables of PU and PEOU, and the dependent variable of academic achievement was also tested
using indirect effect analysis.

Descriptive Statistics

Descriptive statistics were calculated for the four constructs in this study: PU, PEOU, Motivation and Academic
Achievement. These statistics provide an overview of the central tendency and distribution of the respondents’ respon-
ses. Table 2 summarizes the mean, standard deviation, minimum and maximum values for each construct.

The findings (Table 2) indicated that the respondents reported moderate levels of PU (M=3.19, SD=0.73) and PEQOU
(M=3.16, SD=0.73). These denoted that undergraduates generally found the educational technologies to be reaso-
nably useful and easy to use for academic purposes. Motivation, however, recorded a slightly higher mean (M=3.24,
SD=0.69) with a wider response range (1.00 to 5.00). This reflected the variation in their internal drive and engagement
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in academic tasks. Academic achievement had a mean score of 3.18 (SD=0.45). The responses ranged from 2.00 to

4.00. This indicates a more clustered perception of their academic achievement.

Table 2. Descriptive Statistics.

Construct Mean SD Min Max
Perceived Usefulness 3.19 0.73 1.00 4.00
Perceived Ease of Use 3.16 0.73 1.00 4.00
Motivation 3.24 0.69 1.00 5.00
Academic Achievement 3.18 0.45 2.00 4.00

Source: Prepared by authors

Measurement Model

The measurement model (Figure 2) was evaluated to ensure the constructs met the criteria for reliability, convergent
validity and discriminant validity. All indicators showed acceptable factor loadings of more than 0.70. This indicates that
the variables adequately represent their latent construct. According to Heir et al. (2021), factor loading should ideally be
0.70 or higher to demonstrate that the construct explains more than 50% of the indicator’s variance (since 0.70° = 0.49).
Loadings between 0.40 and 0.70 can be acceptable if removing the items does not increase the composite reliability or
if the indicator is theoretically important.

Fig. 2. Measurement Model.

Source: Prepared by authors

Table 3. Cronbach’s alpha, Composite Reliability, AVE.

Cronbach'’s alpha

Composite reliability (rho_a)

Composite reliability (rho_c)

Average variance extracted

(AVE)
Perceived Usefulness | 0.927 0.928 0.945 0.775
Perceived Ease of Use | 0.879 0.885 0.913 0.681
Motivation 0.933 0.935 0.947 0.749

Source: Prepared by authors

Table 3 shows that Cronbach’s Alpha and Composite Reliability were used to assess internal consistency. The inter-
nal consistency reliability for Perceived Usefulness was excellent as indicated by a Cronbach’s Alpha of 0.927 and
a Composite Reliability(rho_c) of 0.945. Both are well above the recommended threshold of 0.7 (Hair et al., 2021).
The Composite Reliability (rho_a) was similarly high at 0.928. This confirmed the consistency of the measurements.



Furthermore, the AVE was 0.775 which exceeded the 0.5 threshold and indicated strong convergent validity. This has
shown that the items measuring Perceived Usefulness consistently represent the construct and capture a large propor-
tion of the variance.

For Perceived Ease of Use, the Cronbach’s Alpha was at 0.879, and the Composite Reliability (rho_c) was 0.913. Both
demonstrated good internal consistency reliability. The rho_a value was strong at 0.885 which further supported the
reliability of the construct. The AVE was at 0.681 which was well above the minimum acceptable value of 0.5. These
results confirm that the construct’s indicators are reliably measuring the intended concept and that a substantial amount
of variance is shared between the items and the latent construct.

Motivation demonstrated an exceptional high level of internal consistency with Cronbach’s Alpha of 0.933 and a
Composite Reliability (rho_a) was similarly high at 0.935. The AVE for Motivation was 0.749 and still exceeds the 0.5
threshold. This suggests acceptable convergent validity. Hence, the construct effectively captures the underlying con-
cept of Motivation with high reliability. In short, all constructs exceeded the recommended threshold of 0.70; Therefore,
the satisfactory internal reliability is confirmed. All AVE values exceeded the 0.50 threshold. This means that the cons-
tructs explain more than 50% of the variance in their indicators. Thus, the convergent validity was established.

Table 4. Fornell-Larcker Criterion.

1 2 3 4
1- Academic Achievement 1.000
2- Motivation 0.130 0.865
3- Ease of Use 0.159 0.597 0.825
4- Perceived Usefulness 0.089 0.610 0.764 0.880

Source: Prepared by authors

Table 4 shows that discriminant validity was examined using Fornell-Larcker criterion. According to Fornell-Larcker
(1981) criterion, the square root of each construct’s AVE (the diagonal values) should be greater than the off-diagonal
correlations with other constructs. The value for Academic Achievement on the diagonal is 1. This is higher than its co-
rrelation with Motivation (0.130), Perceived Ease off Use (0.159) and Perceived Usefulness (0.089). Therefore, Academic
Achievement shows good discriminant validity. The square root of AVE for Motivation is 0.865, and it is higher than its
correlations with Academic Achievement (0.130,) Perceived Ease of Use (0.597) and Perceived Usefulness (0.610).
Thus, Motivation also demonstrates good discriminant validity. The square root of AVE for Perceived Ease of Use is
0.825, and it is higher than its correlations with Academic Achievement (0.159), Motivation (0.597), and Perceived
Usefulness (0.764). Perceived Ease of Use satisfies the discriminant validity requirement. The square root of AVE for
Perceived Usefulness is 0.880 which is greater than its correlations with Academic Achievement (0.089), Motivation
(0.610) and Perceived Ease of Use (0.764). Hence, Perceived Usefulness also meets the discriminant validity criterion.
Since the diagonal values for all constructs are larger than the correlations with other constructs, discriminant validity is
established according to the Fornell- Larcker criterion.

Table 5. HTMT Ratios.

1 2 3 4
1-Academic Achievement
2-Motivation 0.133
3-Perceived Ease of Use 0.170 0.658
4-Perceived Usefulness 0.093 0.652 0.843

Source: Prepared by authors



Besides using Fornell Larcker Criterion, the discriminant validity of the constructs was assessed using the Heterotrait-
Monotrait Ratio (HTMT) (Table 5) as recommended by Henseler et at. (2015). All HTMT values were found to be below
the recommended threshold of 0.90 which confirmed the satisfactory discriminant validity of among the constructs.
Specifically, the HTMT values between Academic Achievement and Motivation (0.133) Academic Achievement and
Perceived Ease of Use (0.170), and Academic Achievement and Perceived Usefulness (0.093) were substantially lower
than the threshold. Similarly, Motivation showed acceptable discriminant validity with both Perceived Ease of Use (0.658)
and Perceived Usefulness (0.652). Although the HTMT value between Perceived Ease of Use and Perceived Usefulness
(0.843) was relatively higher, it remained within acceptable limits. Thus, it can be concluded that all constructs exhibit
distinctiveness from one another in the model.

Structural Model

The structural model assessment evaluates the hypothesized relationship between the latent variables. In structural
equation modelling, effects of 0.1 are small, 0.3 are moderate and above 0.5 are strong.

Table 6. Direct Relationship.

Ori%ilr:tlos)am— Sample mean (M) Stand(aSerDclizci/v)iation T statistics (JO/STDEV) P values
H1. PU -> MOT 0.372 0.37 0.083 4.472 0
H2. PEOU -> MOT 0.319 0.326 0.088 3.615 0
H3. MOT -> CGPA 0.133 0.134 0.065 2.06 0.04

Source: Prepared by authors
H1 (PU—-MOT):

Perceived Usefulness has a positive and significant (Table 6) effect on Motivation (f=0.372, p<0.001). This shows that
when undergraduates find technology useful, their motivation increases.

H2 (PEOU—MOT):

Perceived Ease of Use has a positive and significant effect on Motivation (f=0.319, p<0.001). This confirms that when
undergraduates find the technology is easy to use, they feel more motivated.

H3 (MOT—CGPA)

Motivation has a significant but smaller effect on Academic Achievement (f=0.133, p<0.040). This suggests that
Motivation does play a role in improving Academic Achievement although the size of the effect is modest. In other
words, Motivation slightly improves Academic Achievement.

The largest total effect is from PU to Motivation. It shows that PU plays a stronger role in enhancing motivation than
PEQU. All these paths are statistically significant (p<0.05); therefore, H1, H2 and H3 support the conceptual model.

Table 7. Mediation Relationship.

Total Effect Indirect Effects ‘
Coefficient p-value Coefficient p-value
PU > CGPA 0.05 0 H4. PU -> M -> CGPA 005 o |
PEOU -> CGPA 0.042 0 H5. PEOU -> M -> CGPA 0.042 0

Source: Prepared by authors

The total effect refers to the overall impact that an independent variable (PU or PEOU) has on a dependent variable
(CGPA). This includes both direct and indirect influences. In this study, both Perceived Usefulness (PU) and Perceived
Ease of Use (PEOU) have positive and significant total effects on Academic Achievement (CGPA) with p values of
O (Table 7). This indicates a very strong statistical significance and confirms that these relationships are statistically



robust. Subsequently, the total effect of PU on CGPA is
significant (f=0.050, p=0.000). Also, the total effect of
PEOU on CGPA is significant ($=0.042, p=0.000).

A mediation analysis was conducted to examine whether
or not Motivation mediates the relationship between the
independent variables (PU and PEOU) and the depen-
dent variable (CGPA). Table 7 shows that Motivation
plays a significant mediating role. For Hypothesis 4
(PU-MOT—CGPA), the indirect effect was statis-
tically significant (p=0.05, p=0.000). Hypothesis 5
(PEOU—-MOT—CGPA) is also supported as the value
of indirect effect is f=0.042, p=0.000. This confirms the
mediating role of Motivation and supports the H4 where
Motivation mediates the relationship between Perceived
Usefulness and Academic Achievement, and H5 where
Motivation mediates the relationship between Perceived
Ease of Use and Academic Achievement.

These findings indicate that when undergraduates percei-
ve technology as useful or easy to use, they become more
motivated. This eventually contributes to higher academic
achievement. As Perceived Usefulness has significant po-
sitive effect on Motivation, it aligns with the Technology
Acceptance Model that postulates that users are more
likely to adopt and be engaged with a system if they be-
lieve it enhances their performance (Davis, 1989). In this
context, undergraduates who perceive technology as
helpful for their academic tasks are highly likely to feel
motivated to use it consistently. This relationship is also
clearly supported by Self Determination Theory (SDT)
that emphasizes that when individuals perceive a tool
as useful, they are prone to develop intrinsic motivation
(Deci & Ryan, 2000). The strong effect size indicates that
Perceived Usefulness is a key motivational driver in aca-
demic contexts where technology is integrated.

Similarly, Perceived Ease of Use (PEQOU) significantly pre-
dicts motivation. According to TAM, if students find tech-
nology to be intuitive and simple, they are more likely to
use it without resistance, thereby maintaining or increa-
sing their motivation to engage with academic tasks.

Furthermore, Intrinsic Motivation especially has been
shown to directly impact learning outcomes and acade-
mic achievement (Pintrich & Schunk, 2002). This authenti-
cates that psychological engagement plays a crucial role
in achieving high academic standards. This study is again
aligned with SDT that emphasizing when students feel
motivated, they are more likely to exert effort and perform
better (Deci & Ryan, 1985). While the coefficient is smaller
than for H1 and H2, its statistical significance underscores
that motivation is a meaningful bridge between technolo-
gical perception and academic achievement.

Interestingly, the total effects of PU and PEOU on CGPA
are equal to their respective indirect effects which led to
full mediation. These findings highlight the psychological
mechanism through which technological perception trans-
lates into achievement. In other words, technology that is
perceived as useful and easy to use can only improve
academic outcomes when it also enhances motivation of
the undergraduate. Together, the hypotheses (HI to H5)
reinforce the importance of a mediated model: the per-
ception of technology’s usefulness and ease of use is not
enough on its own to better academic outcomes. Instead,
these perceptions must first ignite motivation which then
propels academic achievement. This highlights the es-
sential role of psychological engagement in realizing the
academic benefits of technology.

CONCLUSIONS

Based on the findings, it is clear that effective technolo-
gy adoption plays a significant role in enhancing acade-
mic outcomes of undergraduates particularly when they
perceive digital tools as useful and easy to use. Therefore,
educational institutions and developers should prioritize
the design and implementation of technology that aligns
with users’ learning needs and preferences. Tools should
be intuitive and seamlessly integrated into academic
tasks and at the same time capable of supporting meanin-
gful learning experiences. Besides that, educators should
be equipped with training to encourage the use of such
technologies in ways that actively support learners’ enga-
gement and achievement.

Future research should further explore how different types
of technologies influence learning outcomes across disci-
plines and student populations. Moreover, policymakers
and higher learning institutions should consider long term
strategies for promoting technology adoption, such as
investing in infrastructure, digital literacy programs and
continues support systems to ensure that both undergra-
duates and educators can maximize the benefits of edu-
cational technologies. Most importantly, educators are the
main players and the key role in this process of fostering
motivation through relevant content, positive reinforce-
ment and supportive learning environments.

It is equally important for future research to investigate
different forms of motivation and to explore how these
dynamics operate across diverse undergraduate groups
and educational contexts. Lastly, higher learning institu-
tions and policymakers should recognize that meaningful
investment in motivation of undergraduate through stra-
tegies like mentorship, timely feedback and emotionally
supportive academic environments can significantly am-
plify the effectiveness of technology in promoting acade-
mic achievement.



REFERENCES

Akpen, C. N., Asaolu, S., Atobatele, S., Okagbue, H., &
Sampson, S. (2024). Impact of online learning on
student’s performance and engagement. A syste-
matic review. Discov Educ, 3. https://doi.org/10.1007/
§44217-024-00253-0

Alharbi, W., & Basiouni, A. (2025). The impact of blen-
ded learning on EFL student satisfaction and reten-
tion: A customer satisfaction model approach. Arab
World English Journal, 16(1), 179-206. https://dx.doi.
org/10.24093/awej/vol16n01.11

Al-Rahmi, W. M., Othman, M. S., & Yusuf, L. M. (2018).
Exploring the factors that affect student satisfaction
through collaborative learning in Malaysian higher
education. Mediterranean Journal of Social Sciences
6(4). DOI:10.5901/mjss. 2015.v6n4s1p299

Alyoussef, I. Y. (2023). Acceptance of e-learning in hig-
her education: The role of task-technology fit with the
information systems success model. Heliyon, 9(3),
e13751. https://doi.org/10.1016/j.heliyon.2023.e13751

Bozkurt, A., & Sharma, R. C. (2022). Exploring the Lear-
ning Analytics Equation: What About the Carpe Diem
of Teaching and Learning?. Asian Journal of Distan-
ce Education, 17(2). https://www.asianjde.com/ojs/
index.php/AsianJDE/article/view/689

Cheung, A. C. K., & Slavin, R. E. (2013). The effectiveness
of educational technology applications for enhancing
mathematics achievement in K-12 classrooms: A me-
ta-analysis. Educational Research Review, 9, 88-113.
https://doi.org/10.1016/j.edurev.2013.01.001

Davis, F. D. (1989). Perceived usefulness, perceived ease
of use, and user acceptance of information tech-
nology. MIS Quarterly, 13(3), 319-340. https://doi.
org/10.2307/249008

Deci, E. L. & Ryan, R. M. (1985). Intrinsic motivation and
self-determination in human behavior. Plenum Press.

Deci, E. L. & Ryan, R. M. (2000). The “what” and “why”
of goal pursuits: Human needs and the self-determi-
nation of behavior. Psychological Inquiry, 11(4), 227—
268. https://doi.org/10.1207/S15327965PLI11104_01_

Gupta, N., Shrivastava, A., Mathur, G., & Sachdeva, J. K.
(2025). Impact of ChatGPT on the Quantitative Acu-
men of Postgraduate Business Management Stu-
dents in Central India. Revista Gestdo & Tecnologia,
25(2), 179-206. https://revistagt.fpl.emnuvens.com.
br/get/article/view/3153

Hair, J. F, Hult, G. T. M., Ringle, C. M., & Sarstedt, M.
(2021). A primer on partial least squares structural
equation modeling (PLS-SEM) (3rd ed.). Sage Pub-
lications.

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new
criterion for assessing discriminant validity in vari-
ance-based structural equation modeling. Journal of
the Academy of Marketing Science, 43(1), 115-135.
https://doi.org/10.1007/s11747-014-0403-8

Kim, M., Kim, J., Knotts, T. L., & Albers, N. (2025). Al for
academic success: Investigating the role of usability,
enjoyment, and responsiveness in Chat GPT adop-
tion. Education and Information Technologies. https://
doi.org/10.1007/s10639-025-13398-8

Manas, G. E. (2023). The Effect of Concept Map Strat-
egy on Academic Achievement and Student Reten-
tion in Biology Education. Studies in Educational
Management, 14, 1-10. https://doi.org/10.32038/
sem.2023.14.01

Mohd Hanafi, M. F., Abdullah, A. H., Jaafar, R., & Mohd
Razally, M. Y. (2024). The impact of digital education
on Malaysian students: A significant review. Interna-
tional Journal of Education, Psychology and Coun-
selling, 9(53), 118-127. https://doi.org/10.35631/
IJEPC.953011

Muratbekova, A. (2025). The relationship between self-es-
teem and academic achievement among female stu-
dents at Almaty Management University. International
Journal of Behavior Studies in Organizations, 12, 1-7.
https://doi.org/10.32038/JBS0.2025.13.01

Pintrich P. R. & Schunk, D. H. (2002). Motivation in edu-
cation: Theory, research, and applications (2nd ed.).
Merrill Prentice Hall.

Puentedura, R. R. (2006). Transformation, technology,
and education. SAMR Model. https://hippasus.com/
resources/tte/puentedura_tte.pdf

Pund, R., Prasad, V. K. S., & Sinha, A. (2023). Extended
technology acceptance model to understand cus-
tomers’ acceptance of the internet of things and arti-
ficial intelligence enabled smart homes in India. Re-
vista Gestao & Tecnologia, 23(4), 377-395. https://doi.
org/10.20397/2177-6652/2023.v23i4.2707

Shahraniza, T., Ahmad, M., & Rubiyanti, N. (2025). Siner-
gizar el rendimiento académico con la competencia
comunicativa y la adopciéon de tecnologia. Interac-
cion y Perspectiva. Revista De Trabajo Social, 15(2),
502-518. https://doi.org/10.5281/zenodo.15080460

Venkatesh, V. & Bala, H. (2008). Technology Accep-
tance Model 3 and a research agenda on interven-
tions. Decision Sciences, 39(2), 273-315. https://doi.
org/10.1111/j.1540-5915.2008.00192.x

Zhou, L., Xue, S., & Li, R. (2022). Extending the Tech-
nology Acceptance Model to Explore Students’ In-
tention to Use an Online Education Platform at a
University in China. SAGE Open, 12(1). https://doi.
org/10.1177/21582440221085259



https://doi.org/10.1007/s44217-024-00253-0
https://doi.org/10.1007/s44217-024-00253-0
https://dx.doi.org/10.24093/awej/vol16no1.11
https://dx.doi.org/10.24093/awej/vol16no1.11
https://doi.org/10.1016/j.heliyon.2023.e13751
https://www.asianjde.com/ojs/index.php/AsianJDE/article/view/689
https://www.asianjde.com/ojs/index.php/AsianJDE/article/view/689
https://doi.org/10.1007/s10639-025-13398-8
https://doi.org/10.1007/s10639-025-13398-8
https://doi.org/10.35631/IJEPC.953011
https://doi.org/10.35631/IJEPC.953011
https://doi.org/10.1177/21582440221085259
https://doi.org/10.1177/21582440221085259

	_Hlk131690365

