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Abstract- Artificial intelligence (Al) is rapidly transforming higher education, making it essential
to understand how students adopt and benefit from Al-enabled learning tools in ways that advance
SDG 4. This study develops and validates a structural model examining how Al literacy, perceived
usefulness, perceived ease of use and institutional support influence students” adoption of Al
applications, and how such adoption contributes to future-ready skills and graduate employability.
Using a cross-sectional survey of 211 university students and analysing the data through PLS-
SEM, the findings reveal that institutional support and perceived ease of use significantly predict
Al adoption, whereas Al literacy has a significant negative effect and perceived usefulness has no
significant effect on Al adoption. Al adoption strongly enhances future-ready skills, which
subsequently exert a positive cffect on graduate employability and mediate the relationship
between Al adoption and employability outcomes. These resulis lughlight the cntical role of
supportive institutional environments and intuitive Al design while indicating shifts in the factors
shaping technology acceptance among learners. Cwerall, the study provides theoretical and
practical insights for integrating Al responsibly and effectively in higher education to support SDG
4.

Keywords: Artificial Intelligence Adoption, Future-Ready Skills, Graduate Employability,
Technology Acceptance, SDG 4

1. Introduction

In recent years, debates surnrounding artificial intelligence (AI) have been characterised by
enthusiasm, uncertainty, and growing concern about its educational implications. Since the
announcement that Al will take the place of teachers, through the emergence of the growing
concern over manipulation by the algorithms, the social discourse around Al-facilitated education
has become highly polarized 2. An example of this is the coverage of classrooms in late 2023
where students started using generative Al tutors entirely, which generated online discussions
about academic integrity and cognitive dependency (as well as the definition of learning in the
digital age) *. These anccdotes, though frequently over sensationalized, point to a larger conflict
that 1s inherent in the process of digitalization of education: the unprecedented potential of Al to
increase learning, and the similar danger of misunderstanding, misuse, or opposition to such
technologies when introduced without a proper understanding or justification .

These developments represent not merely a technological issue but a fundamental educational and

societal challenge. As Al-based feedback systems, chatbots, and related applications become

integrated into university life, students must decide whether to engage with them meaningfully or
respond with uncertainty and reluctance. However, to thrive in an age known to be filled with fast
streams of creativity and digital information, the ability to engage critically and productively with
emerging technologies 1s increasingly important. This necessity is central to SDG 4, which makes
high-quality, equal education the means of citizens attaining the competencies necessary to
maneuver and analyze the new ideas and technologies =,

In order to make education fulfill this requirement, learners need not only subject knowledge but
also the digital and cognitive and ethical abilities that enable them to work efficiently in an Al-
mediated environment, which is becoming more and more mediated by Al Al literacy, technology
acceptance, and institutional support are the key pillars to intervene with the expenience of Al
application among students and define whether the latter can be useful and 1s adopted in the
learning practices eventually 7. Lacking these competencies, students will be consumers of
technology -users of convenience who fail to learn to question or scrutinise it. On the other hand,
in terms of well-developed educational frameworks, students can be purposefully directed by Al
which will turn them into future-onented skills, such 2s analytical thinking, digital problem-
solving, and adaptive learning **.

Recent studies have also started examining these dynamics and its future implications on higher
education. Literature suggests that the perceived usefulness or ease of use are only some factors
that significantly influence smdents to embrace Al tools, with other underlying competencies,
including Al literacy and institutional support mechanisms ', There is also evidence that when
students approach the use of Al in a way that 1s meaningful to their learning process, they do not
only acquire skills that only address the immediate leaming activities but also directly match the
expectations of the labour-market in the future '?. Such future-ready skills as a fundamental
manifestation of SDG 4 are gaining recognition as helping graduates to be more employable, which
strengthens the connection between educational innovation and the long-term economic
sustainability 1.

Despite growing scholarly interest, several important research gaps remain. Limited Al hiteracy,
inconsistent mstitutional support, and varying perceptions of Al usefulness remain important
barriers to Al adoption in higher education *7. Besides, the channels by which adoption of Al can
increase future-ready skills and graduate employability are under-studied. These gaps must be

addressed in order to make universities responsible and sustainable by integrating Al




Accordingly, this study develops and tests a structural model that: (1) examines the effects of Al
literacy, perceived usefulness, perceived ease of use, and institutional support on students’
adoption of Al-enabled learning tools; (2) assesses the influence of Al adoption on future-ready
skills; and (3) evaluates the contribution of future-ready skills to graduate employability within
the framework of SDG 4.

Through this approach, the study contributes to understanding how education systems can prepare
learners not only to adopt emerging technologies but also to evaluate and apply them critically and
ethically.

2. Literature Review and Conceptual Background

The increasing integration of artificial intelligence into higher education has changed how students
access information, receive feedback, solve problems, and develop digital competencies. Al-
enabled leamning tools include: generative Al applications, automated feedback systems, intelligent
tutoring platforms, and adaptive leaming technologies. Although thesc tools may improve leaming
experiences, their educational value depends on whether students are willing and able to adopt
them effectively. Past studies typically analyzed the adoption of Al through technology-acceptance
perspectives like perceived usefulness and perceived ease of use ''%. However, students” adoption
decisions may also depend on their leve! of Al literacy and the institutional support provided by
universities. More importantly, adoption should not be treated as the final outcome because the
educational value of Al also depends on whether its use contributes to future-ready skills and
graduate employability.

2.1 Theoretical Foundation and Research Contribution

The proposed model is grounded in the Technology Acceptance Model, which explains technology
adoption through perceived usefulness and perceived ease of use . However, the conventional
TAM primarily focuses on users” acceptance intentions and does not fully explain the broader
educational outcomes associated with Al use. This study therefore extends the model in two ways.
First, it incorporates Al literacy and institutional support as additional antecedents that reflect
students’ individual preparedness and the organisational conditions swrrounding Al adoption.
Second, it connects Al adoption with future-ready skills and graduate employability, thereby
moving beyond the prediction of adoption alone.

This extension provides the main theoretical contribution of the study. Existing research has

largely examined why students accept Al-enabled learning tools, whereas less attention has been

given to what students gain from adopting them. In particular, limited empirical evidence explains
whether Al adoption contributes to graduate employability through the development of future-
ready skills. The proposed model therefore positions future-ready skills as a mediating mechanism
through which Al adoption may be transformed into employment-related outcomes. This approach
links technology-acceptance theory with educational development and graduate preparedness in
the context of SDG 4. The proposed structural model integrating the antecedents and outcomes of
Al adoption 1s presented in Figure 1.

Al Liveracy

Future-Ready
Skills
Perceived
Ease of Use

- Graduate
A,
i N | Employability

Perceived
Usefulness

Institutional
Support

Figure 1. Proposed Structural Model of AT Adoption Future Ready Skills and Graduate
Employability
2.2 AI Literacy and Al Adaption
Al Iiteracy refers to the knowledge, skills, and ethical awareness required to understand, evaluate,
and use artificial intelligence systems appropriately. Students with higher levels of Al literacy may
be better able to assess Al-generated outputs, interpret automated feedback, XX Xecognize system

limitations, and use Al tools responsibly 2. Such competencies may increase students’




convert their interaction with Al tools into transferable competencies. Students who use Al for
information analysis, problem-solving, personalised leamning, and academic decision-making may
develop stronger digital, analytical, and adaptive capabilities. These future-ready skills may
subsequently improve their preparedness for technology-driven labour markets. Accordingly,
future-ready skills are proposed as the mechanism through which Al adoption contributes to
graduate employability. This mediation perspective extends the model beyond conventional
technology acceptance by explaining how adoption may produce educational and employment-
related outcomes.

H7. Future-ready skills mediate the relationship between Al adoption and graduate employability.
3. Research Methodology

3.1 Research Design and Sampling

A quantitative cross-sectional research design was employed to investigate the relationships
between Al literacy, perceived usefulness, perceived ease of vsc, institutional support, Al
adoption, future-ready skills and employability of graduates. The sclection of Partial Least Squares
Structural Equation Modelling (PLS-SEM) is due to the {act that the model has latent constructs,
predictive relationships, and mediation '*,

The sample included undergraduate and posigraduate students at Applied Science Private
University who were familiar with the Al-based learning tools such as generative Al, adaptive
learning, tutoring, and Al fecdback tools. The sampling method was purposive as a prerequisite
for the Al-learning expencnce was required. The eligibility was verified by a screening question
asking if respondents ever used an Al tool for academic work. Only respondents who confirmed
previous academic use of an Al tool were included in the study. A total of 217 questionnaires were
returned from 300 sent out, giving a 72.3% return. Six questionnaires were either incomplete or
invalid (70.3% usable).

3.2 Measurement Instrument and Content Validity

The questionnaire included demographic items measuring the seven constructs. Al literacy was
measured using five items adapted from ¥; perceived usefulness and perceived ease of use were

each measured using five items adapted from ''%; institutional support was measured using five

items adapted from !; Al adoption was measured using five items adapted from >7; future-ready

skills were measured using five items adapted from ?; and graduate employability was measured

using five items adapted from '". The wording of the items was modified to fit the context of

learning with the help of Al and yet maintaining the conceptual meaning. The items were measured
on a 5-point Likert scale from strongly disagree (1) to strongly agree (5). Content validity was
assessed by three education experts with 5-15 years of experience. They evaluated clarity,
relevance, wording, construct representativeness, and contextual suitability. Their comments were
incorporated by revising unclear expressions, removing repetition, and improving item—construct
alignment.

3.3 Ethical Approval and Data Analysis

Ethical approval was obtained from the Research Ethics Committee at the Faculty of Business,
Applied Science Private University, Amman, Jordan, on 25 September 2025, Participation was
voluntary, electronic informed consent was obtained before participation, and no personally
identifiable information was collected.

Data were analysed using SmartPLS 4 ', following the two-stage PLS-SEM procedure
recommended by Hair et al. '® First, the reflective measurement model was assessed using
indicator loadings, Cronbach’s alpha, composite reliability, average variance extracted, the
Fornell-Larcker criterion, and HTMT ratios with bootsirapped confidence intervals %20
Indicators with inadequate loadings were removed only when deletion improved reliability or
convergent validity without weakening construct coverage. Deleted indicators, original loadings,
and reasons for removal are reported W the results.

Second, the structural model was evaluated using inner VIF, standardised path coefficients, t-
statistics, p-values, bins-corrected confidence intervals, R2, adjusted R2, £2, Q*, and PLSpredict.
Predictive performance was assessed by comparing PLS-SEM errors with a linear-model
benchmark. Common method bias was examined using full-collinearity VIF, applying the 3.3
threshold. Bootstrapping with 5,000 resamples tested direct, indirect, and total effects, including
the direct Al adoption—graduate employability path and the indirect path through future-ready
skills.

4. Results

4.1 Measurement Model Assessment

The reflective measurement model was assessed using factor loadings, Cronbach’s alpha,
composite reliability, and average variance extracted. Indicators with loadings below 0.708 were

removed after confirming that their deletion did not reduce the conceptual coverage of the

constructs ', The removed indicators were AI3, AlI5, FRSI1, FRS2, and GE4. After re-estimation,




all retained indicators recorded satisfactory loadings ranging from 0.788 to 0.937. The estimated Cradusts
radua
measurement model is presented in Figure 2. Employability GEI 0.788

GE2 0.881
GE3 0.884
GE5 0.862
,IST;:::::““" 151 0.844
1S2 0.906
1S3 0.927
1S4 0.918
1S5 0.874

Perceived Ease

of Use PEU1 0.89
PEU2 0.892
PEU3 0.892
PEU4 0.856
PEUS 0.865

Perceived

Usefulness FU1 0.905

PL2 0.904
PU3 0.904

Figure 2. Measurement Model

Construct loaring alpha reliability

Factor Cronbach’s Composite PU4 0,810
0.

PUS

275
Al Adoption 0.886 0.829 0.897 Table 1. Factor Loadings, Internal Consistency Reliability and Convergent Validity

0.855 All factor loadings exceeded 0.708, confirming satisfactory indicator reliability '°. Cronbach’s

0.846 alpha, rho_A, and composite reliability values exceeded 0.70, while AVE values were above 0.50.
Al Literacy 0.916 These results confirmed internal consistency reliability and convergent validity '°.

0.937 4.2 Discriminant Validity

0.926 Discriminant validity was assessed using the Fomell-Larcker criterion and the heterotrait—
0.923

0.9 monotrait ratio. The square root of the AVE for each construct exceeded its correlations with the

remaining constructs.

Future-Read
S“k“‘l’:“’ eady 0.894 . Construct AL AIL FRS GE IS PEU PU

Al Adoption 0.863
Al Literacy 0.512 0.921

Future-Ready
Skills

0.711 0.51




Al  Adoption

— Future- 0.711 0.032 22041 =0.001
Ready Skills

Future-Ready

Skills = 4608 0.047 14946 <0.001
Graduate

Employability

H6

Table 6. Structural path coefficients and hypothesis-testing results

Al Iiteracy had a significant negative effect on Al adoption; therefore, Hl was not supported.

Perceived usefulness had no significant effect on Al adoption, and H2 was not supported.

Perceived ease of use and institutional support had positive effects on Al adoption, supporting H3

and H4. Al adoption positively influenced future-ready skills, supporting HS, while future-ready

skills positively influenced graduate employability, supporting H6. The bootstrapped t-values for
these structural relationships are presented in Figure 4.

4
3]

Figure 3. Final structural model
4.5 Hypothesis Testing
The structural relationships were assesscd using bootstrapping with 5,000 resamples. The

structural relationships and hypothesis-testing results are presented in Table 6.

95%
Hypothesis Relationship P SD P confidence Decision
interval

[-0.340, Mot
—0.037] supported

Al Literacy

H1 — Al —0.190
Adoption
Jercenved [-0.219,  Not
Usefulness — 0.140 cted
Al Adoption -140] suppo
Perceived
Ease of Use [0.114,
— Al 0.486]
Adoption Figure 4. Bootstrapped t-values for the structural model
Institutional
Support — Al r I[:Iﬂﬂizl] Supported The direct relationship between Al adoption and graduate employability was positive and

Adoption significant (f = 0.187, SD = 0.054, t = 3.477, p = 0.001, 95% CI [0.079, 0.290]). The direct,
indirect, and total effects are presented in Table 7.

Supported




4.6 Mediation Analysis
The indirect effect of Al adoption on graduate employability through future-ready skills was

positive and significant.

95%
Effect confidence Interpretation
interval

Al Adoption

—  Graduate 0.054 3.477 0.001
Employability

Al Adoption

— Future-

Ready Skills . 12.529 <0.001
—  Graduate

Employability

Total effect 0.683

[0.079, Significant
0.290] direct effect

[0.424, Significant
0.577] indirect effect

Positive total
effect

Table 7. Mediation Results

Both the direct and indirect effects were positive and significant, confirming complementary
partial mediation. Therefore, H7 was supported.
5. Discussion

This study examined how Al literacy, perceived useiulness, perceived ease of use, and institutional
support influence students” adoption of Al-enabled learning applications and how such adoption
contributes to future-ready skills and graduate employability. The findings show that Al adoption
is an antecedent of futurc-ready skills, which strengthen graduate employability. This supports
evidence that engagement with Al tools can improve analytical thinking, digital problem-solving,
adaptive learning, and competencies associated with SDG 4: Quality Education 2!, Through
personalised feedback and automated guidance, Al applications can support capabilities valued in
Al-driven labour markets 2.

Institutional support emerged as the strongest predictor of Al adoption. This confirms that
institutional conditions shape technology-related behaviour in higher education *°. Access to
infrastructure, training, academic guidance, and ethical policies can increase students’ confidence
in Al applications and strengthen their willingness to use them. Institutional support may also
reduce uncertainty about acceptable Al practices and encourage students to wview these
technologies as legitimate educational resources 2*. Universities therefore have a responsibility to

ensure equitable access, provide structured support, and promote responsible adoption in line with

digital preparedness and educational inclusion priorities 2.

Perceived ease of use also had a positive and significant effect on Al adoption, supporting the
Technology Acceptance Model 15, When Al applications were perceived as easy to use,
accessible, and understandable, students were more likely to adopt and integrate Al applications
into their learning activities. Intuitive design and functionality remain critical factors in the
development of digital tools for teaching and learning . Usability barriers and technical
complexity may discourage students even when they recognise the potential benefits of Al
Institutions and developers should therefore provide clear guidance and ensure that Al-enabled
applications are accessible and easy to use.

In contrast, perceived usefulness did not significantly influence Al adoption. This differs from
studies identifying usefulness as a major determinant of technology acceptance *'%. Students might
be using Al applications because they are readily available, convenient, or easy to access, but
without an awareness of their long-term academic benefits. For some, Al might be seen as an extra
assistive tool for education and not a revolutionary selution. The inzignificant relationship may be
attributable to the limited integration of AI applications into formal curricula. Therefore,
institutions  should show the usefulness of AI by umplementing learming tasks, creating
personalized leaming tasks, carrying out problem solving tasks, and showing learning outcomes
lf'.

In contrast to the hypothesis that AT literacy has a positive influence on Al adoption, the results of
this study indicate that this factor has a significant negative impact. This unexpected result
suggested that greater knowledge of Al does not necessarily lead to more frequent or unconditional
use. Students with higher Al literacy might be better able to identify potential issues with Al-
produced material, such as factual errors, algorithmic bias, privacy concemns, transparency 1ssues,
reliance on Al and potential violations of academic-integrity standards. They might then be more
critical of Al adoption and limit their use to tasks for which they consider Al to be safe, ethical,
and educational appropriate. This perspective aligns with recent studies that regard Al literacy as
encompassing more than just competence in operating the technology, but also the capacity to
critically evaluate, be ethically aware, and understand the broader impacts of Al use 272%2%
Previous research focused on critical appraisal and awareness of limitations of Al systems as
essential parts of AT literacy ¥, and the need for critical and ethical approaches to technology

education?”. Likewise, another research stated that Al literacy in higher education shouldn't be




6.2 Practical Implications

The results offer several practical suggestions for HEIs on how to effectively and responsibly
integrate Al into their programs. The first step is for umiversities to create structured AT literacy
programmes that transcend the use of the tools to encompass a critical appraisal of the outputs of
the tools, awareness of algorithmic bias, privacy protection, transparency, academic integrity and
responsible use of the tools. These programmes can be offered as a series of short certification
courses, as mandated orientation modules, as discipline-specific workshops and as embedded
learning activities in undergraduate and postgraduate programmes. Cautious use of Al should not
be interpreted as resistance, as Al literacy proved to be negatively associated with adoption.
Rather, they should enable informed and selective engagement, helping students to know when Al
can be used and what they should do to ensure its accuracy, and when human judgment is required.
Second, the positive impact of institutional support suggests that universities should ensure a stable
environment, connection to trusted Al platforms, technical suprort, transparent governance
framewaorks, and ongoing academic guidance. Policies should be clear and transparent, and needs
to be consistent between courses and departments for the siudents. Faculty development is also
needed for instructors to be able to create activitics incorporating Al, give guidelines on ethical
limits, and fairly evaluate student work. Specific Al support units or digital learning centres could
provide additional technical, pedagogical and ethical guidance for students and teachers.

Third, the positive impact of perceived ease of use implies that universities should focus on
platforms that are easy to usc, have well-defined instructions and interfaces, and are compatible
with the learning-management systems already in place. By providing practical examples, guided
tours and starting exercises, students can lessen their uncertainty and embrace Al with confidence.
As perceived usefulness was not significant, the same applies to the institutions: they should also
make the educational value of Al clearer through the use of Al in the real learning tasks, including
data interpretation, case analysis, problem-solving, personalised feedback, and project

development.

Lastly, since the skills graders will need in the future significantly contribute to their
employability, the use of Al for leaming should be explicitly tied to digital problem solving,
analytical thinking, adaptability, independent learning, and technological confidence. It is
important that, in the design of these competencies, universities work collaboratively with
employers and professional organizations to align competencies with expectations in the labour
market. The regular assessment of learning outcomes, responsible use behaviours, and
employability-related skills would enable institutions to fine-tune their Al strategies and integrate
them with SDG 4 and other priorities related to student development for the workforce.

6.3 Limitations

This study is subject to several limitations. The data were generated from students in a particular
context of higher education, which means that the results might not be generalisable to other
countries, institutions, disciplines or academic fields. Secondly, the cross-sectional design restricts
causal interpretation and does not reflect changes in Al adoption and skill development over time.
Third, common-method bias and social-desirability bias could be a problem in the use of self-
reported data. Fourth, the study centered on the adeplers’ Al literacy, perceived usefulness,
perceived ease of use, and institutional support. Other factors such as Al anxiety, perceived risk,
peer influence, instructor support, and prior experience can also impact adoption. Future studies
should apply longitudinal, experimenta!, and cross-cultural designs and include objective measures
of Al use, skill development, and employment outcomes.

7. Conclusion

The study explored how Al literacy, perceived usefulness, perceived ease of use, and institutional
support influence students” adoption of Al-enabled learning tools, and how Al adoption affects
future-ready skills and graduate employability. The results indicated that institutional support and
perceived ease of use had significant positive effects on Al adoption, whereas perceived usefulness
had no significant effect. Al literacy showed a significant negative relationship with adoption,
suggesting that students with greater Al hteracy may approach Al use more cautiously and
selectively because of their heightened awareness of concerns related to accuracy, bias, privacy,
transparency, and academic integrity. Al adoption had a significant positive effect on future-ready
skills, which subsequently enhanced graduate employability. Future-ready skills also partially
mediated the relationship between Al adoption and employability.
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