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Abstract:
In every sector of the economy, artificial intelligence (AI) is becoming more
feasible, and higher education service is no exception. At an unparalleled pace,
both within and outside the classroom, AI opens the possibility for institutions
of higher learning (IHLs) to become scalable. This paper proposed a research
framework for AI adoption of in IHLs. The research aims to examine the
determinants that significantly affected AI adoption among IHLs. This study
presents an interpretation of the Technology-Organisation-Environment
(TOE) theory for the adoption of AI. The research framework derived from
the TOE theory, where the context of technological, organisational, and
environmental are vital for IT adoption. It discussed the development of
hypotheses that consisted the determinants for the adoption of AI from the
context of technological (relative advantage and compatibility), organisational
(resources availability, top management support and organisation size) and
environmental (government regulation and competitive pressure).
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Introduction
While the impact of artificial intelligence (AI) on different industries is unclear, institutions of
higher learning (IHLs) must educate their graduates for any dynamic changes to the global
graduate labour market that might occur. The advancement of innovation in information
technology (IT), such as artificial intelligence (AI), undeniably transforms lives and jobs. Such
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developments are so significant and pervasive in society that the 'Fourth Industrial Revolution'
(IR4.0) is referred. There is much debate about how in different industries this IR4.0 will play
out and where it will leave those non-adopters behind.
There is no question that AI has already impacted specific areas that use human labour, such
as the implementation of automated cashier systems in supermarkets, but there is still much
confusion when it comes to how AI could impact highly qualified workers. As IHLs
concentrate on educating their graduates for higher-skilled employment, they must consider
the possible impact of AI on employment and tailor their teachings and processes accordingly.
An array of terms, like machine learning, intelligence systems, intelligent behaviour, intelligent
agents, have been used in artificial intelligence (AI) meaning (Popenici & Kerr, 2017). The AI
deemed in the earlier to be machines that can think, reason, and determine like human beings.
This view has also evolved to take universal AI at the human level into account, for instance,
actions similar to a human being and illuminates the environment as a human being
(ZawackiRichter, Marín, Bond, & Gouverneur, 2019).
AI is transforming all business which results in expanded curiosity in AI, its subdomains, and
associated spheres such as machine learning and data science (Forbes, 2020). According to
Gartner, 37 per cent of organisations are yet struggling to identify their AI strategies by which
AI can be incorporated into their organisation and how AI can support their organisation
(Gartner, 2018). AI has also evolved to strengthen ecosystems of decision-making and
customer experience re-creation (PwC, 2019). AI has grown into the research area in various
disciplines and businesses, involving marketing, engineering, medicine, accounting, finance,
science, economics, law and education (KPMG, 2020). Projects like self-driving vehicles,
healthcare, and new media are being applied AI already (Forbes, 2020). However, while there
has been significant literature of AI, this has not been the case for determinants for AI adoption
by organisations, especially the institutions of higher learning (IHLs)(Popenici & Kerr, 2017;
Zawacki-Richter et al., 2019).
The outlook of IHLs is intrinsically associated with advancements on innovative technologies
(Popenici & Kerr, 2017; Wong, Li, & Choi, 2018; Zawacki-Richter et al., 2019). AI open new
perspectives and challenges for IHLs, with the capacity to fundamentally alter IHL internal
architecture and its governance. Adaptive learning and AI are highlighted as essential
advancements in the technological innovation of educational prominently with adoption time
of 2 to 3 years (EDUCAUSE, 2018). AI adoption among IHLs is projected to rise by 43 per
cent by the year 2022 (EDUCAUSE, 2019). This trend of interest quickly has a substantial
impact on IHLs (Popenici & Kerr, 2017). For instance, 50 new professorships for AI education
and research newly promoted by Technical University of Eindhoven in conjunction with an
Artificial Intelligence Systems Institute inauguration (TUe, 2019).
Newly found ethical consequences and threats come in with the AI adoption, Even though the
immense prospects that AI may allow impacting the IHLs (Popenici & Kerr, 2017;
ZawackiRichter et al., 2019). For instance, it could be enticing for IHLs in times of limited
budget, to substitute teaching by practical programmed AI solutions. IHLs' academicians and
administrators may worry about expert systems, intelligent tutors, and chatbots will replace
their careers. AI can expand the capabilities of learning analytics. However, such solutions
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involve massive volumes of data, involving faculty and students' classified information, which
increases severe concerns of data protection and privacy.
To date, IT adoption has been the focus of a significant amount of empirical research on IT
innovation (Aboelmaged, 2014; Yang, Sun, Zhang, & Wang, 2015). To create a competitive
advantage and to safeguard and retain the advantage, IT was first investigated. Recently, AI
adoption in an organisation will improve productivity and help managers in making data-driven
decisions (Ma & Siau, 2018; Zawacki-Richter et al., 2019). Research has shown that only 6 per
cent of organisations have been adopted AI and 59 per cent of organisations still considering
for adoption of AI (Gartner, 2019). The result showed that in terms of organisational adoption,
it is unclear how to incorporate AI into a corporate strategy, although the danger of entirely
ignoring AI is much greater (Gartner, 2019). Therefore, the lack of IT study exploring AI
adoption, and the increasing curiosity in AI is driving this study to explore the determinants of
AI adoption in IHLs to build a competitive edge and education sustainability. This paper aims
to examine the determinants of AI adoption among IHLs. Therefore, the research question in
this study is what the determinants of AI adoption among IHLs are?
Next section is the review of literature which containing the underlying theories for providing
a theoretical framework for AI adoption is discussed. It also discussed the determinants of AI
adoption in IHLs and the development of hypotheses. The final section was the conclusion
section.
Literature Review
Underlying Theory
Numerous leading models and theories have influenced the area of IT adoption in recent years
such as technology acceptance model (TAM), theory of planned behaviour (TPB), unified
theory of acceptance and use of technology (UTAUT), diffusion of innovations (DOI) and the
technology-organisation-environment (TOE) theory (Ajzen, 1991; Davis, 1989; Davis,
Bagozzi, & Warshaw, 1989; Rogers, 2003; Tornatzky & Fleischer, 1990; Venkatesh, Morris,
& Davis, 2003). Of the above, the TOE and DOI theories constitute the organisational most
influential theories and frequently used as underpinnings theory for other studies and theories
on IT adoption by organisations (Chong, Ooi, Lin, & Raman, 2009; Oliveira & Martins, 2010).
In discussing a specific IT adoption atmosphere, various adoption models and ideas must be
combined to provide a more comprehensive overview of the adoption situation (Oliveira &
Martins, 2010). The Iacovou, Benbasat, and Dexter (1995) model, derived from the TOE theory
and created in the environment of IT adoption in the organisations, is a notable instance of
improving a renowned theoretical basis for a study context.
The TOE theory covers three contexts that affect IT adoption: technological, organisational,
and environmental (Tornatzky & Fleischer, 1990). The context of technological is based on the
accessibility and features of IT innovation. It implies to all IT innovation that applies to the
organisation. The context of organisational signifies the organisation's attributes, such as
associating forms, communication practices, size, and limp. Finally, the context of
environmental examines the potential and constraints of IT innovation, including the
characteristics and business composition, facilities of technology support, government
regulation and the activities of other actors that may affect IT adoption (Ahmadi, Nilashi,
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Shahmoradi, & Ibrahim, 2017; Dholakia & Kshetri, 2004; Lin, 2014; Tornatzky & Fleischer,
1990).
Research Framework and Hypotheses Development
The essential model of the proposed research framework is from the context of technological,
organisational, and environmental that significant effect on AI adoption. The proposed research
framework (see Figure 1) derived from the TOE theory and the development of hypotheses
were justified based on a theoretical interpretation and refer to empirical finding from similar
research areas (Jaakkola, 2020; Klockner & Pillay, 2019).
Technological context
Relative advantage
Compatibility
Organisational context

Resource Availability
Artificial Intelligence
Top Management Support

adoption

Organisation Size

Environment context
Government Regulation
Competitive Pressure

Figure 1: Proposed Research Framework
Relative Advantage
The relative advantage means the perceived advantage of IT adoption by the organisation
(Rogers, 2003). The perceived benefits of IT innovation have a significant effect on IT adoption
by organisations (Rogers, 2003; Wu & Chen, 2014). In this research, AI's perceived benefits
relate to the extent of AI is better than other rival IT innovation (Ahmadi et al., 2017). Prior
studies have a positive relationship between the relative advantage and the IT adoption
(Aboelmaged, 2014; Ahmadi et al., 2017; Boonsiritomachai, McGrath, & Burgess, 2016;
Ifinedo, 2011; Yang et al., 2015). AI allows organisations to gain a competitive edge, lower
costs, opportunities to shift to new markets, improve top-line revenues, increase efficiency and
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increase human intelligence (Hinojo-Lucena, Aznar-Díaz, Cáceres-Reche, &
RomeroRodríguez, 2019; Zawacki-Richter et al., 2019). Machine learning, deep learning and
natural language generation enable businesses to have a competitive edge when AI is adopted
(Zawacki-Richter et al., 2019). Hence, the following hypothesis is suggested:
H1: The relative advantage of AI has a significant positive effect on AI adoption.
Compatibility
The compatibility refers to innovation's level and capacity to deliver value and knowledge
whilst meeting the requirements of anticipated adopters (Rogers, 2003). Previous researches
have shown a positive correlation between compatibility and IT adoption (Ahmadi et al., 2017;
Ifinedo, 2011; Yang et al., 2015). Successful transformations of AI need a strong AI business
case and should make parallel with current policies (Hinojo-Lucena et al., 2019;
ZawackiRichter et al., 2019). Previous empirical studies have shown that a more critical match
the diffusion of innovation that contributes to adoption (Ifinedo, 2011; Rogers, 2003). Hence,
the following hypothesis is suggested:
H2: The compatibility of AI has a significant positive effect on AI adoption.
Resources Availability
The organisational resource availability has identified as a determinant in IT adoption
(AdlerMilstein & Bates, 2010; Oliveira & Martins, 2010; Soares-Aguiar & Palma-dos-Reis,
2008). Administrators will promote IT innovation once facilities, capital, and human resources
are accessible (Chong et al., 2009). A study on ERP adoption found that unavailability of
resource avoided SMEs in Taiwan from investing in ERP (Scupola, 2003). The adoption of AI
usually needs financial resources and specialised staff because of its high cost and complexity
(Sahay & Ranjan, 2008). Hence, the following hypothesis is suggested:
H3. The resource availability of an organisation has a significant positive effect on AI adoption.
Top Management Support
Top management support implies to a top management dedication to IT adoption (Ifinedo,
2011; van de Weerd, Mangula, & Brinkkemper, 2016). The studies acknowledge top
management support as a determinant and argued that a deficiency of support does not enhance
an organisation's competitive advantage and increases its failure to accept innovation (Raguseo
& Vitari, 2018; Wieder & Ossimitz, 2015). Supplying capital funds and allocating resources,
top management support may also have a significant positive impact on IT adoption (van de
Weerd et al., 2016; Yang et al., 2015). For instance, top management support has been
significant to encourage the adoption of cloud computing and e-business for IT adoption studies
(Ifinedo, 2011; Yang et al., 2015). In general, AI adoption is a strategic move to drive business
transformation (Hinojo-Lucena et al., 2019). Thus, this research posits the following
hypothesis:
H4: The top management support has a significant positive effect on AI adoption.
Organisation Size
Size of the organisation directly affects IT adoption (Aboelmaged, 2014; Hatta, Miskon, &
Abdullah, 2017; Lee & Xia, 2006). Previous research has shown that large organisations are
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more capable of embracing technology (Aboelmaged, 2014; Hatta et al., 2017; Lee & Xia,
2006; van de Weerd et al., 2016). Likewise, larger organisation face significant competitive
pressure (Aboelmaged, 2014; Hatta et al., 2017). The study also found that, since larger
organisations have more fiscal and specialised resources, organisation size has a positive effect
on IT adoption (Aboelmaged, 2014; Lee & Xia, 2006). Thus, this research posits the following
hypothesis:
H5: The size of an organisation has a significant positive effect on AI adoption.
Government Regulation
Government regulation has been identified as one of the variables that IHLs need to consider
(Ma & Siau, 2018; Scupola, 2003). Government regulation refers to the government's
encouragement to promote AI adoption by the organisations. In this study, different policies
applied by different governments (Ma & Siau, 2018; Scupola, 2003). Thus, this research posits
the following hypothesis:
H6: Government regulations has a significant positive effect on AI adoption.
Competitive Pressure
The competitive pressure cultivates to accelerate organisations to look for new tactics to raise
organisational effectiveness and productivity, that manages organisations accomplishing
competitive edge (Aboelmaged, 2014; Alshawi, Missi, & Irani, 2011; Themistocleous, Irani,
Kuljis, & Love, 2004). Substantial empirical studies have acknowledged competitor pressure
as a determinant to IT adoption (Yang et al., 2015). AI will promote creativity and generate
new opportunities for staffs and organisations (Hinojo-Lucena et al., 2019; Zawacki-Richter et
al., 2019). The capacity to apply AI to enhance customer experience and decision-making
affect AI adoption (Aboelmaged, 2014). Thus, this research posits the following hypothesis:
H7: The competitive pressure on an organisation has a significant positive effect on AI
adoption.
Conclusion
This study proposed a research framework for AI adoption among IHLs. The research aims to
examine the determinants that significantly affected for AI adoption among IHLs. This study
presents an interpretation of the TOE framework for AI adoption by IHLs. The research
framework derived from the TOE framework where the contexts of technological,
organisational, and environmental are developed for AI adoption by organisations. It discussed
the development of hypotheses that consisted the determinants for AI adoption from the
contexts of technological (relative advantage and compatibility), organisational (resources,
organisation size and top management support) and environmental (government regulation and
competitive pressure). To verify and validate the framework, a quantitative methodology
analysis approach is recommended.
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