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Abstract
Digital technologies fundamentally transform teaching and learning in higher
education environments, with the pace of technological change exacerbating the
challenge. Due to the current pandemic situation, higher education environments
are all now forced to move away from traditional teaching and learning structures
that are simply no longer adaptable to the challenges of rapidly changing educa-
tional environments. This research develops a conceptual model and employs
Structural Equation Modelling (SEM) using Partial least Squares (PLS) to exam-
ine the impact of information and digital literacy on 249 Finnish university staff
and students’ intention to use digital technologies. The findings show the complex
interrelationship between literacy skills and digital technologies among university
staff and students. The results illustrate that information literacy has a direct and
significant impact on intention to use; while, unlike our expectation, digital
literacy does not have a direct impact on the intention to use. However, its effect
is mediated through performance expectancy and effort expectancy. The authors
suggest that to understand the changes that are taking place in higher education
environment, more attention needs to be paid to redefining policies and strategies
in order to enhance individuals’ willingness to use digital technologies within
higher education environments.
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1 Introduction

Higher education environments, among others, are still struggling to come to terms
with digitalisation and trying to find optimal ways to maximise the benefits such as
higher student engagement levels, connecting traditional classroom to a virtual land-
scape and the enhancement of the student learning process (Gupta et al. 2020; Rabah
2015). The recent global crisis, and in particular the current pandemic situation, has
required a major reform in higher education (Skulmowski and Rey 2020). As such, in
response to these challenges, higher education institutions are now looking into
accelerating the process of digitalisation and the transition from on-campus teaching
to technology-enhanced learning—with an increasing focus on the move towards
online and distance learning. To respond to this emerging issue, transition in many
higher education institutions has already taken place although it was rushed and
unplanned and are currently looking at fine-tuning processes, assessing and making
improvements.

Digital technologies have become an integral part of daily activities in modern
education, and the use of such technologies (e.g. computer-mediated communication
(CMC) tools, subject-specific learning tools, interactive whiteboards, desktop or mobile
videoconferencing, mobile applications/computer software, gaming consoles, tablets
and smartphones (Desjardins and van Oostveen 2015; Major et al. 2018; van Oostveen
and Desjardins 2013), is now even expected within formal learning environments
(Lodge et al. 2019). Moreover, among other digital educational tools, learning man-
agement systems (LMSs) such as Moodle and Blackboard, while already in use (e.g.
Carvalho et al. 2011) have recently gained popularity as essential tools within the field
of education (Rachmadtullah et al. 2020). LMSs help to create, deploy, and maintain
fully digital forms of education and provide a meaningful e-learning experience for
users of such systems. Learning management systems (LMSs) provide many benefits
and advantages to teachers (e.g. by facilitating the tracking of learner progress and
performance) and to students (e.g. by integrating social learning experiences into
learning strategy) (Sarrab et al. 2013; Zheng et al. 2018) the effective and efficient
use of such technologies depends on prerequisite skills such as digital literacy and
information literacy (Avcı and Ergün 2019; Tang and Chaw 2016).

Moreover, other authors such as (Turnbull et al. 2019) stated that learning manage-
ment systems (LMSs) not only provide content to learners and enable to (i) disseminate
knowledge, (ii) assess the learner competency, (iii) record the learner attainment, but
also facilitate timely and accurate communication between learners and teachers and
provide support for online social communities. All in all, we argue that in the higher
education context, the development of a set of competencies that enables efficient and
effective use of digital technologies is critical requisite for students’ success and
lifelong learning.

While, in our information-based society, literacy skills have become survival skills
for economic development and community well-being (Desjardins 2001). Within
higher education literacy is considered an essential enabler for problem solving, critical
thinking, lifelong learning, and to function adequately for both veteran educators
(Pastore and Andrade 2019; Záhorec et al. 2019), and new generations of students
(Gullikson 2006; Leahy and Dolan 2010). Blau and Shamir-Inbal (2017, p. 781) found
that the use of ICT in their lessons and enhancing their pedagogical skills, their digital
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competence all impacts the general ICT integration into education. Furthermore, as
distance education has become a trend in modern teaching and learning, research on
intention to use digital technology once again has attracted the attention of several
scholars from different disciplines (e.g. Lazar et al. 2020; Liu et al. 2020). As such, not
only is it important to investigate the impact of digital and information literacy skills on
education but concurrently to pay equal attention to individuals’ intention to use digital
technology. In this paper, digital literacy refers to “the awareness, attitude and ability of
individuals to appropriately use digital tools and facilities to identify, access, manage,
integrate, evaluate, analyse and synthesise digital resources” (Martin 2006, p. 155).
Information literacy refers to “the understanding and set of abilities enabling individ-
uals to recognise when information is needed and have the capacity to locate, evaluate
and use effectively the needed information” (American Library Association (ALA)
2000). However, few studies have been conducted on these aspects. Within higher
education, these two aspects— (i) literacy skills and (ii) intention to use digital
technologies for teaching and learning purposes (e.g. Anthonysamy et al. 2020;
Jeffrey et al. 2011; Nikou et al. 2018)—have been extensively investigated, but seldom
together.

In addition, from a theoretical standpoint, different models have been used to assess
intention to use digital technology within higher education. For instance, Almaiah et al.
(2019), employed an integrated model of the unified theory of acceptance and use of
technology (UTAUT), to assess university students’ intention to use handheld devices
for learning (i.e. mobile learning or “m-learning”). To investigate literacy skills among
teachers, Georgina and Hosford (2009, p. 695), examined university staff’s perception
towards digital skills and found that empowering a university-wide professoriate to
enhance both their information literacy and technology literacy skills is the new goal in
higher education. Regarding students’ literacy skills, recent studies have indicated that
literacy skills play a vital role in students’ education and performance (e.g. Foo et al.
2014; Kanniainen et al. 2019). For example, Kanniainen et al. (2019), found that
literacy skills impact students’ online research and comprehension (ORC) performance.

To this end, the main objectives of this research were twofold: (1) based on the
existing theoretical models (e.g. Ng 2012; Venkatesh et al. 2003), it aimed to develop
an integrated conceptual model to assess the factors that influence Finnish university
staff and students’ intention to use digital technologies, and (2) through an empirical
research, it aimed to create new information and knowledge concerning the interplay
between literacy skills and intention to use digital technology. Primarily, this research
was conducted to answer the following question: “To what extent do the literacy skills
of university staff and students influence their intentions to use technology, and how
does effort expectancy and performance expectancy mediate these relationships”?

To assess the above-mentioned question, a series of hypotheses were proposed, and
data was collected via an online questionnaire completed by university staff (e.g.
professors and researchers) and students. The data was analysed through structural
equation modelling (SEM) using SmartPLS v.3.

The remainder of this paper is structured as follows: section two provides a literature
review; section three, based on the review results, describes a theory-based conceptual
model and puts forward several hypotheses. Section four describes the research
methodology followed by research results. Section six provides the discussion and
section seven offers a final conclusion.
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2 Literacy competences

While there is no commonly accepted definition of literacy or what it means to be
literate (Keefe and Copeland 2011), the concept of literacy is traditionally thought of as
the ability to read and write. Literacy skills are fostered in the educational system; they
are intertwined with our everyday activities and can be utilised in measuring a
population’s level of education. However, alongside the development of our contem-
porary society, often referred to a knowledge-based economy, the concept of literacy
has evolved and gone past its traditional definition. For example, the concept of twenty-
first century digital skills, which includes abilities such as collaboration, communica-
tion, digital literacy, citizenship, problem solving, critical thinking, interpersonal capa-
bilities, creativity and productivity has extensively been discussed in the literature
(Dede 2010; Van Laar et al. 2017). Lewin and McNicol (2015) argued that twenty-
first century skills are essential individual competencies in our contemporary digital
workplace. Moreover, Shields and Chugh (2018) critically reviewed the concept of
twenty-first century skills and argued that there is a strong rationale for the teaching of
twenty-first century skills to students. The authors claimed that it cannot be assumed
that because learners in the twenty-first century use Information and Communications
Technology (ICT) in their education, they know how to use the technology effectively
and efficiently for performing different activities (p. 1105).

In the context of twenty-first century skills, forms of literacy such as information
literacy (e.g. Eisenberg 2008; Lloyd 2006), and digital literacy (e.g. Eshet-Alkalai
2004; Ng 2012), are now regarded as highly important in terms of achieving success
in higher education. In this paper, while we acknowledge the importance of twenty-first
century skills in the higher education context, we specifically focus on information and
digital literacy as the development of such abilities not only is critical requisite for
students’ success in online learning environments, but also the acquisition of these
skills is one of the necessary tools for facilitating lifelong learning (Ala-Mutka 2011).
Information and digital literacy skills provide an array of abilities—for example, to (i)
access and search for information efficiently and effectively using a variety of digital
tools, (ii) critically evaluate the reliability of sources for an academic context, (iii) filter,
manage, and organise information from a wide variety of sources, and (iv) understand
how to use digital tools for referencing to avoid plagiarism. Abilities in relation to
evaluation and effective use of information have always been a central component of
learning but recently have reached a new level of significance in the modern era as they
have morphed into a “survival skill” (Eshet-Alkalai 2004).

As defined by Eshet-Alkalai (2004), information literacy encompasses “the cogni-
tive skills that consumers use to evaluate information in an educated and effective
manner” (p. 101). An alternative definition by the American Library Association
(American Library Association (ALA) 2000), on the other hand, states that information
literacy encompasses abilities related to recognising when information is needed and
then being able to locate, evaluate, and use information effectively. Information literacy
has received scholarly attention regarding all levels of formal education, as studies have
been conducted on topics ranging from early childhood education to tertiary education
(e.g. Dunn 2002; Gross and Latham 2012; Heider 2009; von Loh and Henkel 2014).
Digital literacy, on the other hand, encompasses “the multiplicity of skills associated
with the use of digital technologies” (Ng 2012, p. 1066). The utilisation of digital
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technologies may involve the employment of hardware and software for varying tasks
within a multitude of activities, an evident example being for teaching and learning
purposes. Colwell et al. (2013), stated that digital literacy skills are increasingly
important in developing informed citizens who can critically evaluate information
and ideas. Other authors such as Jacobs (2006), argued that digital literacy skills could
have implications for how younger generations are being prepared for participation in
today’s society. The concept of digital literacy has; however, caused ambiguity owing
to the wide usage within differing contexts (Eshet-Alkalai 2004). To combat this
notion, scholars have proposed frameworks aimed at clarifying the process. For
example, Ng (2012), considers the concept of digital literacy as the intersection of a
technical dimension, a cognitive dimension, and a socio-emotional dimension. In
addition to information literacy, digital literacy has also gained its share of scholarly
attention in relation to the educational setting (e.g. Lea and Jones 2011; Meyers et al.
2013).

To date, the concept of literacy has been explored as an area of research within the
context of a technology acceptance and in association with UTAUT model.
Mohammadyari and Singh (2015), have looked at digital literacy and the impact of
UTAUT constructs on intention to continue using IT as the proximal predictor of
performance. The authors hypothesised that digital literacy impacts performance
through performance expectancy and effort expectancy. The constructs of performance
expectancy and effort expectancy originate from the unified theory of acceptance and
use of technology (UTAUT) model developed by Venkatesh et al. (2003). The UTAUT
model was originally developed within an organisational context and a consumer
context in order to investigate use behaviour. Mohammadyari and Singh (2015), altered
some of the UTAUT constructs, resulting in a model that consisted of performance
expectancy, effort expectancy, social influence, continuance intention to use IT, and
performance, in addition to digital literacy. The findings indicated that digital literacy
has a positive effect on performance expectancy and effort expectancy, whereas
performance expectancy affects continuance intention to use IT, which in turn affects
overall performance (Mohammadyari and Singh 2015). However, further research and
development on the topic are needed and that digital literacy requires an expanded
research focus from the perspective of information technology usage as an evolving
skill (Mohammadyari and Singh 2015).

3 Theoretical background

The present research extends UTAUT by including digital literacy and information
literacy as key predictors of the intention to use digital technologies for teaching and
learning purposes. Digital literacy and information literacy are particularly relevant in
the context of higher education because they allow us to conceptualise the use of the
educational digital technologies as an evolving skill. Despite the accolades given to
UTAUT and UTAUT2 constructs for their predictive ability, and based on the context
of the study, constructs such as hedonic motivation, habit, and social influence have
been deliberately excluded from the model. For instance, use behaviour, which is the
outcome variable in the UTAUT models (Venkatesh et al. 2003; Venkatesh et al.
2012), was not selected for the present study because we did not investigate the actual
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usage, but rather the intention to use. Hedonic motivation was excluded owing to the
fact that university staff and students are required to utilise digital technologies in their
work tasks; thus, assessing the pleasure derived from the use of technology was less
relevant in the context of the research at hand. The same reasoning was applied to habit,
as the usage of certain digital technologies is dictated by circumstances. The constructs
of social influence and facilitating conditions were excluded, as they are external
variables and thus not considered to occur within the realms of information literacy
and digital literacy. Finally, the construct of price value was excluded owing to this
research being carried out at some Finnish universities, meaning that staff and students
had free access to technologies on campus.

Figure 1 shows our research model. We adapted UTAUT by including digital
literacy (DL) and information literacy (IL) as additional predictors of university staff
and students’ intention to use digital technologies (INT) in addition to the two core
constructs of UTAUT, performance expectancy (PE) and effort expectancy (EE). The
following sections detail our reasons for these alterations in the model and explicate the
hypotheses in the model.

3.1 Information literacy

According to the American Library Association (ALA) (2000), information literacy is
defined as abilities related to recognising when information is needed and then being
able to locate, evaluate, and use information effectively. As noted by Johnston and
Webber (2003), IL emphasis on recognising an information need, evaluating what is
found, and using the information effectively. The relationship between IL and intention
to use digital technology has been investigated by, for example, Alateyah et al. (2013)
and Kong et al. (2019). Furthermore, previous studies by Nikou et al. (2018, 2019),
have indicated a significant relationship between IL and attitude towards the use of
digital technologies, and attitude in turn was found to have a significant effect on
intention to use. Within the context of the UTAUT framework, the influence of its
constructs on IL has received some scholarly attention (e.G. Ali and Gupta 2019).

In the present paper, we propose that a higher level of IL has a direct effect on
intention to use digital technology, but also positively affects the productivity of
university students and staff. In other words, a higher level of IL will influence staff

Fig. 1 Conceptual model
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and students’ performance and effort expectations in relation to using digital technol-
ogy for teaching and learning purposes. Thus, these relationships may be represented
by the following hypotheses:

H1a: Information literacy has a positive effect on intention to use digital
technology
H1b: Information literacy has a positive effect on performance expectancy
H1c: Information literacy has a positive effect on effort expectancy

3.2 Digital literacy

In this paper, digital literacy (DL) is characterised as a mixture of technical, cognitive,
and socio-emotional factors associated with the utilisation of digital technologies (Ng
2012). A relationship between DL and intention to use has been investigated in the
research of, for example, Bayrakdaroğlu and Bayrakdaroğlu (2017). Moreover, previ-
ous research by Nikou et al. (2018) has indicated that a significant relationship exists
between certain components of DL (i.e. technical and social-emotional factors) and
attitude towards the use of digital technologies, and in turn towards intention to use
digital technologies. In the context of the UTAUT2 model, prior research by
Mohammadyari and Singh (2015), has indicated that DL is positively related to
performance expectancy and effort expectancy. Therefore, we propose that a higher
level of DL not only has a direct effect on intention to use digital technology but also
positively influences the productivity of university staff and students. In other words,
DL has a direct positive impact on staff and students’ performance and effort expec-
tations in relation to using digital technology for teaching and learning purposes. Thus,
these relationships may be represented by the following hypotheses:

H2a: Digital literacy has a positive effect on intention to use digital technologies
H2b: Digital literacy has a positive effect on performance expectancy
H3c: Digital literacy has a positive effect on effort expectancy

3.3 Performance expectancy

Performance expectancy (PE) refers to the extent to which using digital technologies
benefits university staff and students in performing their teaching and learning activ-
ities. The definition used in this research is an adaption of the PE construct used in the
UTAUT model (Venkatesh et al. 2003), whereby the construct has been used within an
organisational context and a consumer context. PE has received a varied level of
scholarly attention within the educational context (e.g. Abu-Al-Aish and Love 2013;
Chen 2011; Diep et al. 2016; Nassuora 2012). In terms of the effect of PE on intention,
previous research has indicated that PE can indeed be a significant predictor of
intention (e.g. Ghalandari 2012).

We propose that an individual with high levels of IL and DL skills may expect to put in
less effort while using digital technology for teaching and learning activities, and simulta-
neously expect to exhibit a better performance. The hypothesis concerning this construct
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would indicate the existence of performance benefits achieved by its use (Chávez Herting
et al. 2020). Consequently, this relationshipmay be represented by the following hypothesis:

H3: Performance expectancy has a positive effect on intention to use digital
technology

3.4 Effort expectancy

Effort expectancy (EE) refers to the extent of ease associated with university staff and
students’ use of digital technology. The definition is likewise modified from its original
context in the UTAUTmodel (Venkatesh et al. 2003). The EE has also received its share
of scholarly attention within the educational context (e.g. Abu-Al-Aish and Love 2013;
Chen 2011; Nassuora 2012). In terms of the effect of EE on intention to use technology,
prior research (Ghalandari 2012; Lowenthal 2010), suggests that EE is a significant
predictor of intention. In university contexts, the adoption of digital technologies may
involve less time directed towards academic responsibilities such as teaching (research)
and learning (Liu et al. 2020). In other words, if the use of technology requires a greater
effort than non-use, one can speculate that use decreases accordingly. We theorise that
an individual with high levels of IL and DL skills may expect to put in less effort while
using digital technology for teaching and learning activities, and simultaneously expect
to have a higher degree of ease associated with their use of technology. Therefore, this
relationship may be represented by the following hypothesis:

H4: Effort expectancy has a positive effect on intention to use digital technology

3.5 Intention to use digital technology

Intention to use as an outcome variable has been used in seminal studies on technology
use (Ajzen 1985; Davis 1989; Fishbein and Ajzen 1975; Venkatesh et al. 2012). In the
research at hand, intention to use technology (INT) refers to university staff and
students’ intention to use digital technologies for teaching and learning purposes. In
this research, we aimed to investigate how intention to use digital technology can be
affected by information literacy and digital literacy while concurrently accounting for
performance expectancy and effort expectancy. Moreover, we also assessed whether
PE and EE mediate the relationships between DL and IL and intention to use.

4 Research methodology

The proposed conceptual model is assessed through partial least squares structural
equation modelling (PLS-SEM). This approach is appropriate for exploratory research
when seeking to develop theories (Hair et al. 2017). According to Hair et al. (2019)
PLS-SEM facilitates the opportunity to “estimate complex models with many con-
structs, indicator variables and structural paths without imposing distributional assump-
tions on the data” (p. 2).
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4.1 Measures

To examine the path relationships among five constructs in the model, an online survey
was designed. Items for measuring performance expectancy, effort expectancy and
intention to use were borrowed from Venkatesh et al. (2003). Digital literacy and
information literacy were measured using items from Ng (2012) and Ahmad et al.
(2020) and Kurbanoglu et al. (2006). In total, 34 items and their contents were adapted
for the use of digital technologies for teaching and learning purposes.

4.2 Data collection

To attain the opinions and experiences of the research target group—university staff
and students—data was collected in June 2019 over the course of five weeks. The
questionnaire consisted of three sections: questions concerning the respondent back-
ground, conceptual model construct items, and an open-text field where respondents
could provide any additional insights regarding their experiences. The background
information questions addressed respondent gender, age, access to digital technologies,
frequency of use of digital technology, and self-reported proficiency level with digital
tools. In terms of the items used to measure the construct in the model, respondents
were advised to answer questions on a seven-point Likert scale ranging from one
(“Strongly disagree”) to seven (“Strongly agree”). Pilot testing and the respondent
debriefing were conducted with a small group of participants (university lecturers,
professors, and students) before distributing the questionnaire to assess reliability and
comprehension (Hess and Singer 1995). The questionnaire was then distributed
through various channels, including survey invitations through university staff and
students’ emails and university-related groups on social media sites. Additionally,
flyers were distributed at four campuses of three Finnish universities in Finland.

5 Data analysis

Over 500 invitations were sent to potential respondents and we received 257 responses.
After the removal of unengaged respondents and incomplete responses, 249 responses
were eligible for further analysis. In terms of the respondents’ current position within
the university, the majority—153 (61.4%)—reported to be students, 90 (36.1%) were
teaching and research staff, eight (3.2%) were administration staff, and 29 (11.6%)
employees had other duties at the university. The question assessing occupation within
the university consisted of a multiple-choice matrix, meaning that respondents who
identified both as staff and as administrative personnel did not have to choose between
the two roles.

5.1 Descriptive analysis

Of 249 respondents, 147 (59.0%) females and 99 (39.8%) males, the remaining three
(1.2%) identifying as “other”, 153 were students and 96 were university staff and
others. The majority of the respondents (58.6%) were aged 20–29 years. In terms of the
highest level of education 87 (34.9%) were reported to hold a bachelor’s degree, 57

3901Education and Information Technologies (2021) 26:3893–3915



(22.9%) a PhD, 53 (21.3%) a master’s degree, and 49 (19.7%) a high school diploma.
Table 1 shows the descriptive results regarding the access to digital devices. Respon-
dents were asked to rate their access (use) to smartphone, tablet, desktop PC, laptop and
wearable devices in their day-to-day activities, ranging from “I do not use” to “Several
times each day.” For example, almost all respondents reported that they use their
smartphones several times each day. The highest average use of digital devices was
smartphones (M = 4.94) and laptops (M = 4.31), while the least used digital devices
were wearable devices (M = 1.68) and tablets (M = 2.05). When we compared the
results between university staff and students, some interesting results emerged. For
instance, it was clear that as much as two-thirds of the university staff used tablets,
whereas 90 students indicated that they did not use tablets at all. Among students, 49
indicated that they do not use desktop PCs, whereas only 16 university staff reported
that they do not use PCs anymore.

Moreover, as shown in Table 2, we asked respondents to report the frequency of use
of digital technologies (software and applications) in their day-to-day activities, ranging
from “I do not use” to “Several times each day.” The results showed that the most
frequently used application was reported to be email (M = 4.77), followed by social
media (M = 4.57). When we compared staff and students’ frequency of use of software
(application), 129 students indicated that they use social media and 113 indicated that
they use email applications several times each day. The results for the university staff
showed that they all use email applications on daily basis and 62 reported that they use
social media applications several times each day.

Table 3 shows the descriptive results regarding the respondents’ proficiency with
digital technologies (software or applications). The respondents were asked to report
their level of proficiency with (word processor, spreadsheet, PPT slides, file sharing,
photo editing, website management tools, mobile calendar, email applications and
social media platforms) on a scale ranging from one (“Not proficient at all”) to seven
(“Very proficient”). The results show that the majority of the respondents were
confident that they had a high level of proficiency with such digital technologies
(software and applications). For example, the average proficiency rate regarding the
use of word processors was (M = 5.91), followed the use of social media (M = 5.52).
However, the highest proficiency rate concerned the use of email (M = 6.11). The

Table 1 Access (use) to digital technology

Self-rating report Access to digital technologies (%)

Smartphone Tablet Desktop PC Laptop Wearable devices

I do not use .4 51.8 27.6 1.2 78.2

A few times a month or less .8 21.0 22.2 6.6 3.9

A few times a week 0 8.9 10.1 13.6 1.6

About once a day 1.2 7.4 5.4 17.5 3.9

Several times each day 97.7 10.9 34.6 61.1 12.5

Mean and Std. deviation 4.94 (.38) 2.05 (1.37) 2.97 (1.67) 4.31 (1.01) 1.68 (1.41)
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lowest proficiency rate concerned the use of website management tools (M = 2.56),
which was to be expected owing to the context of this research and the respondents’
positions at the time of the study. When we compared staff and students’ proficiency
levels regarding the use of digital technologies, 63 students indicated that they were
very proficient in the use of email applications, but only 53 indicated that they were
very proficient in the use of social media platforms. This finding was unexpected, as we
assumed that students of recent generations spend much of their time using different
social media platforms. Regarding the university staff’s proficiency with digital

Table 4 Descriptive statistics, convergent validity, and internal consistency and reliability of items

Constructs Item Factor loadings Mean Std Cronbach’s Alpha CR AVE

Digital literacy DL1 0.85 4.96 1.55 0.91 0.92 0.61

DL2 0.88 5.38 1.32

DL3 0.85 4.80 1.46

DL4 0.86 4.59 1.64

DL5 0.76 5.37 1.32

DL7 0.70 5.67 1.11

DL8 0.71 5.52 1.28

DL9 0.67 5.52 1.26

Effort expectancy EE1 0.94 5.58 1.30 0.95 0.96 0.86

EE2 0.92 5.44 1.25

EE3 0.92 5.46 1.27

EE4 0.94 5.35 1.33

Information literacy IL1 0.75 5.77 1.03 0.92 0.93 0.58

IL10 0.77 5.58 1.18

IL2 0.79 5.79 1.03

IL3 0.71 5.86 1.02

IL4 0.78 5.92 1.16

IL5 0.73 5.87 1.07

IL6 0.80 5.44 1.34

IL7 0.73 4.99 1.62

IL8 0.75 5.01 1.64

IL9 0.81 5.70 1.21

Intention to use digital technology Int_1 0.83 6.48 0.89 0.85 0.90 0.64

Int_2 0.90 6.49 0.85

Int_4 0.79 6.50 0.93

Int_5 0.83 6.60 0.81

Int_6 0.64 6.13 1.13

Performance expectancy PE1 0.85 6.49 0.86 0.85 0.90 0.69

PE2 0.88 6.20 1.05

PE3 0.85 6.23 0.99

PE4 0.75 5.56 1.31

Note: CR = composite reliability; AVE = average variance extracted
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technologies, seven indicated that they were not proficient with social media at all,
while 40 indicated that they were very proficient.

5.2 Measurement model results

To assess the research model, we assessed both the measurement model and structural
model. The measurement model’s reliability and validity were determined through the
examination of outer loadings, composite reliability (CR) and convergent validity as
presented by average variance extracted (AVE). According to Hair et al. (2011), the
values of the outer loadings, CR, and AVE should be above 0.70, 0.70, and 0.50,
respectively. The values obtained for part of the data analysis comply with recommen-
dations. However, a few items had low factor loadings and were eliminated from
further analysis. In addition, all the Cronbach’s alpha values were above the threshold
of 0.70 (see Table 4 for more information).

5.3 Discriminant validity

The discriminant validity was examined according to the Fornell and Larcker (1981)
criterion. As shown in Table 5, the discriminant validity was confirmed.

We additionally assessed the discriminant validity via the heterotrait-monotrait ratio
of correlations (HTMT). This alternative to the classical criterion can be applied to
measure discriminant validity by comparing formerly outlined threshold levels, such as
0.85 (Kline 2011) or 0.90 (Teo et al. 2008). As shown in Table 6, the results show that
the discriminant validity was confirmed.

Table 6 Discriminant validity according to the HTMT

Construct DL EE IL INT PE

Digital literacy

Effort expectancy 0.875

Information literacy 0.651 0.481

Intention to use digital technology 0.449 0.501 0.447

Performance expectancy 0.522 0.587 0.408 0.682

Table 5 Discriminant validity according to the Fornell–Larcker criterion

Construct DL EE IL INT PE

Digital literacy 0.805

Effort expectancy 0.818 0.926

Information literacy 0.596 0.467 0.772

Intention to use digital technology 0.390 0.446 0.417 0.800

Performance expectancy 0.461 0.525 0.379 0.583 0.834
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5.4 Structural model results

To test the hypotheses and assess the statistical significance of the path coefficients in
the research model, we used a structural equation modelling approach. PLS-SEM relies
on the SRMR (standardized root mean square residual) value for model testing, of
which the conservative recommended threshold is 0.08. In our data, the value for the
model fit is 0.07. The intention to use digital technology is explained by a variance of
40%. Both constructs of the UTAUT model—performance expectancy and effort
expectancy —can be explained by variances of 27% and 67%, respectively.

5.5 Hypothesis testing

Different alternative models were tested, and the model presented in Fig. 2 is the
optimal model and best fits the data. The SEM results revealed a direct significant
relationship between information literacy and intention to use digital technology (β =
0.21, t = 3.071, p < 0.001); thus, H1a was supported by the model. Additionally, the
SEM results revealed no direct significant relationships between information literacy
and effort expectancy as well as information literacy and effort expectancy. Thus, both
H2b and H2c were rejected by the model.

Furthermore, the SEM results revealed that the path relationship between digital
literacy and intention to use digital technology was not significant, thus rejecting
H2a in the model. Moreover, the SEM results revealed a direct significant relation-
ship between digital literacy and performance expectancy (β = 0.48, t = 6.678,
p < 0.001), thereby supporting H2b in the model. The SEM results revealed that
the relationship between digital literacy and effort expectancy was also significant
(β = 0.85, t = 18.191, p < 0.001); thus, H2c is supported by the model. Moreover,
the SEM results revealed a direct significant relationship between performance
expectancy and intention to use digital technology (β = 0.47, t = 8.591, p < 0.001),
thus providing theoretical support for H3 in the model. Finally, the SEM results
revealed a direct significant relationship between effort expectancy and intention to
use digital technology (β = 0.18, t = 2.024, p < 0.001); thus, H4 is supported by the
model.

We also performed multi-group analysis to examine if the path relationships were
different between students and staff. The MGA did not show any significant difference
between the two groups except for one path. Such that the relationship between effort

Fig. 2 Structural model results. Note: * p value <0.01; ** p value <0.005; *** p value <0.001
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expectancy to intention to use digital technology was significant only for the students
(β = 0.28, t = 1.991, p < 0.05).

5.6 Mediation effect

To examine the mediation effects of effort expectancy and performance expectancy on
the paths between DL and IL to intention to use technology, we performed a mediation
test. The results showed that both EE and PE mediate the relationship between DL and
intention to use technology. This indicates that although we could not establish a direct
relationship in this path, the entire effect of DL to intention to use was fully mediated
through these two constructs. The paths between DL-EE-INT (β = 0.17, t = 2.116,
p < 0.05) and the path between DL- PE-INT (β = 0.17, t = 4.434, p < 0.001) were found
to be significant. Moreover, the mediation test results showed that the path between IL
and intention to use was only mediated through PE (β = 0.08, t = 2.090, p < 0.05) and
that EE did not mediate this path relationship.

6 Discussion

The use of digital technology for teaching and learning purposes seems to have become
a common practice in university context. The conceptual model presented in this paper
arises from (i) the need to highlight the importance of literacy skills in the context of
technology use among university staff and students, and (ii) the call by Mohammadyari
and Singh (2015), for further research on digital literacy. As a response to the said need
and call, the research model sought to assess the intention to use digital technologies
through a novel approach of combining technology adoption constructs with informa-
tion literacy and digital literacy constructs. It has been argued that the research on
literacy skills is a highly contemporary topic within higher education and a vital
component in students’ education and performance (e.g. Foo et al. 2014; Kanniainen
et al. 2019).

In this paper, we proposed that a higher level of IL would have a direct effect on
intention to use digital technology, as well as a positive impact on the productivity of
university students and staff. In other words, we stated that a higher level of IL would
influence the staff and students’ performance and effort expectations in relation to using
digital technology for teaching and learning purposes. Our findings confirmed two of
the three hypotheses, as positive relationships were identified between IL and intention
to use, as well as IL and performance expectancy. The relationship between IL and
intention to use expands upon the findings of Nikou et al. (2018, 2019) where a
relationship was found between IL and attitude towards the use of digital technologies,
as well as attitude and intention to use. To the best of the authors’ knowledge, there is a
lack of studies to date confirming a relationship between IL and performance expec-
tancy hence, there is a lack of alignment between the findings of our research and prior
literature.

As with DL, we suggested that a higher level of DL would not only have a direct
effect on intention to use digital technology, but also a positive impact on the
productivity of university staff and students. In other words, we stated that DL would
have a direct positive impact on staff and students’ performance and effort expectations
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regarding the use of digital technology for teaching and learning purposes. The results
of our research confirmed two of the three relationships, as we identified positive
relationships between DL and performance expectancy, as well as DL and effort
expectancy. These findings align with the findings of previous studies, e.g.
Mohammadyari and Singh (2015).

Furthermore, we proposed that an individual with high levels of IL and DL skills
might expect to put in less effort while using digital technologies for teaching and
learning activities, and simultaneously expect to have a better performance. Subse-
quently, guided by the relationship within the UTAUT framework (Venkatesh et al.
2003), we hypothesised that performance expectancy would have a positive relation-
ship with intention to use digital technology. Our findings confirmed this hypothesis,
thus aligning the result with those of Ghalandari (2012) and Chávez Herting et al.
(2020). Additionally, we theorised that an individual with high levels of IL and DL
skills may expect to put in less effort while using digital technology for teaching and
learning activities, and simultaneously expect to have a higher degree of ease associated
with their use of technology. Subsequently, guided by the relationship within the
UTAUT framework (Venkatesh et al. 2003), we hypothesised that effort expectancy
would have a positive relationship with intention to use digital technology. The
findings of our research confirmed this hypothesis, which aligns with the results of
previous studies conducted by Ghalandari (2012) and Lowenthal (2010).

Moreover, the descriptive data analysis revealed some interesting aspects of the
sample. In terms of the sample as a whole, when asked about access to digital
technologies, the highest scoring variables when accounting for the mean were
smartphones and laptops. In terms of the frequency of software application use,
Microsoft Word processors and email services scored the highest. This was also the
case with proficiency of software application use, as email services and Microsoft word
processing services received the highest mean values. Clear differences were also
identified between university staff and students, such as the fact that the use of tablets
and desktop computers is more prominent among staff. In addition, another interesting
finding was the fact that within the student sample, the number of respondents who
considered themselves very proficient with email services was higher than the number
of students who considered themselves very proficient with social media applications.

7 Conclusion

By applying performance expectancy and effort expectancy from the UTAUT frame-
work (Venkatesh et al. 2003) accompanied by information literacy and digital literacy,
this research builds upon prior literature through the development of a new conceptual
model that aimed to explore university staff and students’ intention to use digital
technologies. The assessment of the developed model was then conducted using
PLS-SEM. The research conducted in this paper could be considered a response to
Silber-Varod et al. (2019), who stated that despite the importance of digital skills for
effective learning in educational settings, research literature in this domain is marginal.
The results of the current research provide support to earlier findings such as (Aavakare
and Nikou 2020; Lea and Jones 2011), indicating that there is a complex interrelation-
ship between literacies and technologies or (Nikou et al. 2020; Rosman et al. 2018),
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who indicated that information literacy skills do not necessarily imply that students
employ the newly acquired skills for their own searches. Our findings are also
supported by earlier results of (Mercader 2020, p. 5144), who stated that training and
the level of digital skills are two factors that should be considered in the incorporation
of digital technologies in higher education. The results of this research have several
important implications both for curriculum design and for higher education policy.
Firstly, the results show that both expectations regarding effort and performance have
positive impacts on intention to use digital technology. These findings align with those
of prior literature (Ghalandari 2012; Lowenthal 2010), and in the research at hand, the
results reveal that university staff and students’ intention to use digital technologies for
teaching and learning purposes is impacted by their perceived expectations regarding
performance and effort.

Secondly, the results indicate that a direct significant relationship exists between
information literacy and the intention to use digital technology. This finding is aligned
with those of prior findings such as (Rosman et al. 2018, p. 97), showing that the
literacy skills are important for self-regulated learning since they allow individuals to
construct their knowledge. Meanwhile, no such relationship could be identified be-
tween digital literacy and intention to use, despite our initial expectation. The lack of a
significant relationship between digital literacy and intention to use could possibly be
explained through the context of the research as well as the nature of the respondents
participating in this research project. The sample consisted mainly of university
students (millennials often known as digital natives) and university staff. These groups
of people are assumed to be digitally literate individuals as they use, and have access to,
various digital tools and applications in their daily teaching and learning tasks. There-
fore, for them the use of digital technologies in their learning and teaching is a natural
behaviour. The SEM, however, indicate that the impact of digital literacy on intention
to use is mediated via performance expectancy and effort expectancy, thus establishing
partial mediations. Some authors such as (Colwell et al. 2013), argue that digital
literacy skills and capabilities are important for the students, as it seems locating and
evaluating information found on the Internet are most challenging for them and
teachers should have realistic expectations.

Thirdly, the findings of our research highlight specifically the importance of infor-
mation literacy in relation to university staff and students’ intention to use digital
technologies. This is consistent with prior research of Colwell et al. (2013), who
indicated that information literacy is important, as many students are reluctant to
critically evaluate information found at multiple sites. Thus, there exists a need to
emphasise the development of university staff and students’ literacy skills in order to
cope with the struggle within higher education environments mentioned by Gupta et al.
(2020)—that is, to find the optimal ways to truly reap the benefits of educational digital
technologies. Going beyond the promotion of digital tools within education, policy
makers need to account and advocate for the literacy skills which ultimately will help
with the acceptance of digital technologies within higher education institutes, as the
effective and efficient use of these technologies depends on prerequisite skills such as
digital literacy and information literacy (Avcı and Ergün 2019; Tang and Chaw 2016).
Concludingly, strategies should be developed to encourage the progression of the
dimensions of literacy that will facilitate the leap towards future educational technol-
ogies and expectations of future educational environments.
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Fourthly, for educational environments, selection of the relevant digital technology
and harmonising it with the overall teaching and learning strategy is crucial for
universities in order to reap the full benefits of emerging technologies. In addition, it
is pivotal to understand the factors that influence university staff and students’ intention
to use digital technologies in their teaching and learning activities. The results of our
research indicated that those higher education environments that nurture their em-
ployees and students and focus on holistic development also indirectly improve their
core activities: teaching and learning.

7.1 Limitations and future work

As the data for this research was gathered via a self-completion survey, it is necessary
to consider the limitation brought up by the inability to oversee respondent quality.
Owing to the closed-ended survey questions, respondent answers were naturally
limited. Further research could assess this limitation by incorporating qualitative
approaches and expand the research in ways that allow for more open-ended answers
(semi-structured interviews). In addition, further research on the topic should be
conducted within other university settings, as the research at hand comprised of four
campuses of three Finnish universities; therefore, generalising the findings is difficult.
Thus, the knowledge on the subject matter could be expanded culturally and even
comparatively between different types of university settings. Finally, the presented
conceptual model could be elaborated upon through the inclusion of other constructs,
such as computer self-efficacy.
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