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Abstract

The adoption of mobile learning to education eliminates barriers to teaching and learning activities. It
introduces a new belief that teaching and learning activities can be executed without being limited by
location and time. So, there is a general belief that if adopted among pre-service teachers, will improve
usage and academic performance. The study employed a stratified sampling technique to select 475
pre-service teachers from Technical Vocational Education and Training (TVET) institutions. Data were
collected through structured questionnaire designed on a five-point Likert scale, which captured
respondents’ perception on UTAUT and IS quality construct. Data were analyzed using Structural
Equation Modelling with Partial Least Squares (SEM-PLS) through SmartPLS 3.0. The results revealed
that student’s intentions to use mobile learning significantly influenced their behaviour. Additionally,
facilitating condition, social influence, performance expectancy and information quality influenced
students’ intentions to use mobile learning. The study indicated that mobile learning usage is highly
predicted by its antecedents. Furthermore, the study suggests that the unified theory of acceptance and
use of technology (UTAUT) can be enhanced by incorporating quality constructs to influence students’
behaviour and promote adoption of mobile learning.

Introduction

The adoption of mobile learning removes barriers to teaching and learning (Shodipe & Ohanu, 2021),
supporting traditional instruction, e-learning, and evaluation while adding value to educational systems.
It represents an innovative shift in higher education (Casebourne, 2024; Ohanu & Chukwuone, 2018).
Mobile learning involves accessing content across locations and times using devices such as tablets,
laptops, and phones through wireless networks (Oberer & Erkollar, 2013). These devices such as PDAs,
mobile phones, laptops, PCs, and e-books enable learning without time or location constraints (Sad &
Goktas, 2014). In higher education, mobile learning fosters collaboration and knowledge sharing via
wireless networks (Sophonhiranrak, 2021).

Mobile learning also delivers information conveniently to learners and educators and supports
personalized learning (Al-Emran et al., 2016). It enables learners to set goals, select resources, and
access materials flexibly for personalized learning (Sophonhiranrak, 2021). Many countries, such as Italy,
the Netherlands, New Zealand, the USA, Portugal, and Australia, invest heavily in educational
technologies (Chow, 2013). These tools support collaborative, independent, and lifelong learning,
however, there are varying challenges integrating mobile learning by culture, Japanese students showed
low mobile learning engagement due to perceived low utility (Bull & Reid, 2004).), Malaysian students
struggled with transfer of learning (Ramli et al., 2010), and information quality limited adoption in Finland
(Koivumadki et al., 2008). Because mobile learning does not guarantee success in all settings,
understanding user acceptance is essential (Amadin et al., 2018).

Despite technological growth, engagement remains low in some countries and institution most
especially in developing countries (Kumar & Bervell, 2019). Factors influencing students’ intentions to
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use mobile learning therefore require further investigation. Previous studies extended the Technology
Acceptance Model (Ohanu et al., 2022) and Theory of Planned Behaviour (Cheung & Vogel, 2013). The
UTAUT model identifies four constructs that directly influence technology acceptance (Venkatesh et al.,
2003), and further extensions include self-management, innovativeness, playfulness, enjoyment, service
quality, and ubiquity (Badwelan et al., 2016; Huan et al., 2015).

Teacher education programmes play a critical role in preparing pre-service teachers with the
pedagogical knowledge, technological competence, and professional skills required for effective
classroom practice (Ogbuaynya & Shodipe, 2022; Shodipe & Ogbuanya, 2024). Pre-service teachers are
exposed to courses that integrate pedagogy, subject content knowledge, and educational technologies
to enhance teaching and learning (Kuo & Kuo, 2020; Thomas & 0’Bannon, 2013). Through teaching
practice and technology-supported learning environments, pre-service teachers develop competencies in
lesson planning, instructional delivery, classroom management, and the use of digital tools for teaching.
Mobile learning has increasingly become an important component of teacher preparation because it
allows pre-service teachers to access instructional materials, collaborate with peers, and engage in
continuous learning beyond the traditional classroom environment. The Unified Theory of Acceptance
and Use of Technology (UTAUT) model is suitable for studying mobile learning adoption (Nwibe &
Ogbuanya, 2025) among pre-service teachers because it explains how UTAUT factors influence
individuals’ acceptance and use of technology.

This study extends the UTAUT model with the DeLone and McLean information systems success model
(system quality, information quality, and service quality) to examine factors influencing pre-service
teacher’s intentions and usage of mobile learning. UTAUT explains behavioural intentions (Venkatesh et
al., 2003), while quality constructs further strengthen motivation to use mobile technologies (DeLone &
McLean, 2003). There is an increased intention to continue using mobile learning and an increased
performance when users perceive high quality of the technologies, increased quality of the information
provided and quality services delivery (Sitar-Taut & Mican, 2021). Morealso, several researches on
mobile learning had focused on the area of higher education, pre-school education, undergraduate
learning, content delivery (Sophonhiranrak, 2021; Drigas et al., 2016) but little has focused on skilled area
of education, technical education or career and technical education. This study therefore focuses on
mobile learning adoption among pre-service teachers in technical vocational education and training
(TVET).

Theoretical framework and hypotheses

Unified theory of acceptance and use of technology
(UTAUT)

Unified theory of acceptance and use of technology (UTAUT) is a derived framework from eight models
(Chang, 2012) that describes how people accept and use technology systems (Venkatesh, et al., 2003).
UTAUT contained four major constructs that influence usage intentions and actual usage of mobile
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learning technologies. These constructs are facilitating condition, effort expectancy, performance
expectancy and social influence (Venkatesh, et al., 2003). Despite its several applications to information
system, marketing, tourism and purchasing (Venkatesh, et al., 2011; Chang et al., 2016). Therefore, there
is need verify its influence on technical vocational education and training (TVET) pre-service teachers in
Nigeria.

User’s behavior and behavioural intentions

Usage intentions is the “desire or an individual readiness to use certain mobile learning system within
specific circumstances” (Hyman et al., 2014). It is a construct in UTAUT that predicts continuous or
actual usage of mobile learning technology (Kumar & Bervell, 2019). The behavioural theorists believe
that user’s behavioural intentions should culminate to user’s actual usage of technology devices (Ajzen,
1991; Bandura, 1997). Sometimes, this ideal may not be ascertained, Gollwitzer and Sheeran (2006)
argued that intentions may not necessarily guarantee actual behaviour if the person fails to deal with
self-regulatory problems. Previous literatures had found significant relationship between intention and
actual or continuous usage behaviour (Maican et al., 2018) while some studies found significant
relationship between intentions and its antecedents (Ohanu et al., 2023; Kaium et al., 2020)

H1. Intentions to use mobile learning positively influence continuance user’'s behaviour

Facilitating condition

Facilitating condition is the extent to which a mobile learning user believes that an institution and
technical infrastructure exists to enhance system usage, and are typically operationalized to include
aspects of the environment that are designed to remove barriers to use (Venkatesh et al., 2003;
Tosuntas, et al.,, 2015). Facilitating condition is also known as perceived behavioural control from
decomposed TPB, C-TPB-TAM, MPCU and IDT (Hoi, 2019). Venkatesh et al. (2003) had found facilitating
condition to conveniently predict intentions with the exclusion of effort expectancy from the model but
Dwivedi et al. (2019) found significance with the relationship between the two constructs in the phase of
effort expectancy. Unlike some studies that found an insignificant relationship between facilitating
condition and user’s behaviour (Botero et al., 2019). Some other literature found a significant relationship
between the constructs (Li, et al., 2021; Blaise, et al., 2018). With various in-conclusions in previous
literature, it was tentatively proposed that:

H2. Facilitating conditions positively influences user’s intentions to use mobile learning.
H3. Facilitating conditions positively influences user’s behaviour to continue using mobile learning.

H4. The positive relationship between user’s intentions and continuance use behaviour is mediated by
facilitating condition.
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Social influence

Social influence is the degree to which a person perceives that important people think he or she should
use the mobile learning system, similar to subjective norms in C-TPB-TAM (Ho, et al., 2013; Kumar &
Bervell, 2019). Users are subjected to the pressures of social interactions and will, in social contexts
such as the school environment, colleagues, and so on, considering not only their own perception but
also the opinions and perceptions of others, particularly individuals who they consider to be important in
the given context (Isaias, et al., 2017). In literature, social influence had been considered to have
significant relationship with intentions across various fields of application (Tan, 2013; Isaias et al., 2017)
but Tan et al., (2014) findings deviated from the general belief with an insignificant relationship. Beyond
the general belief about social influence of mobile learning across culture and region, we propose to
validate social influence among pre-service teachers in Nigeria, hence, it was hypothesized that:

H5. Social influence positively influences user’s intentions towards mobile learning usage.

Effort expectancy

Effort expectancy is the “degree of ease associated with learner’s use of mobile technology devices
without much effort” (Venkatesh et al. 2012). It is analogous to perceived ease of use in TAM (Ho, et al.,
2013) and it positively influences performance expectancy. When learners feel that mobile technologies
are easy to use and do not require much effort, they would have high intentions to use (Tam et al., 2018)
and when learners feel difficulty in using mobile technologies, they will have low intention to use
(Prasanna and Huggins, 2016). Previous studies found significant relationship between effort
expectancy and intentions (Rahi, et al., 2019). Hence in this study, it was hypothesized that:

H6. Effort expectancy positively influences user’s intentions towards mobile learning usage.

Performance expectancy

Performance expectancy is the “degree to which an individual believes that using mobile learning
devices will enhance learning performance” (Venkatesh, et al. 2003). Performance expectation stirs the
belief that using mobile learning devices in teaching and learning activities will improve learner’s
academic performance. Performance expectancy is defined as the degree to which learner’s believes
that the perceived usefulness of utilizing a particular mobile technology device will assist in improving
his performance (Engotoit et al., 2016). Previous literature had found significant relationship between
performance expectancy and intentions among farmers, flight ticket bookings, accountants, and food
delivery system (Jeon et al., 2018; Gunden et al, 2020). Hence, it was hypothesized that:

H7. Performance expectancy positively influences user’s intentions towards mobile learning usage.

Extended UTAUT with DeLone and McLean quality constructs
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The Unified Theory of Acceptance and Use of Technology (UTAUT) explains users’ technology adoption
through four key constructs: performance expectancy, effort expectancy, social influence, and facilitating
conditions (Venkatesh et al., 2003). However, it does not directly address the quality of the technology
being adopted (Alazab et al., 2021). The DeLone and McLean information systems success model fills
this gap by emphasizing six quality constructs system quality, information quality, service quality, use,
user satisfaction, and net benefits (DeLone & McLean, 2003). Integrating these quality constructs into
UTAUT provides a more comprehensive explanation of users’ adoption and usage behaviour. As shown
in Fig. 1, combining both models reveals how quality factors shape users’ perceptions related to the core
UTAUT constructs.

Service quality

Service quality is the “desirable characteristics of the system outputs; that is, management reports and
Web pages. For example: relevance, understandability, accuracy, conciseness, completeness,
understandability, currency, timeliness, and usability” (Peter et al., 2008). Gorla, et al., (2010) stated that
it is the degree of discrepancy between user’s distinct expectations for services and their views of
service performance. Mohammadi (2015) stipulated that the service quality influences users’
satisfaction and intention to use, leading to enhanced users’ usage of the mobile learning technologies.
Some previous studies had found a significant relationship between service quality and customer
satisfaction and continuance intentions (Oghuma, et al., 2016). Therefore, it was hypothesized that:

H8. Service quality positively influences user’s intentions towards mobile learning usage.

Information quality

Information quality is the extent to which information exchange is facilitated by a mobile learning
deviceS or the degree of user’s evaluation of information sharing in data exchanges (Nicolaou &
McKnight, 2006). Information quality is an individual's evaluation of the mobile learning technology
performance in providing information based on user’s experience of using the devices (Todd & Barbara,
2005). Gu et al. (2007) noted that low quality information confuses because it excites users' search and
increases information processing costs. Quality time and resources could be wasted on reading
irrelevant or out-of-date posts. This makes information search difficult for users (Zheng et al., 2013).
Several previous researches have examined the influence of information quality of a mobile technology
on user’s satisfaction (Janda et al., 2002; Koivumaéki et al., 2008).

H9. Information quality positively influences user’s intentions to use mobile learning.
H10. Information quality positively influences user’s behaviour to continue using mobile learning.

H11. The positive relationship between user’s intentions and continuance use behaviour is mediated by
information quality.
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System quality

System quality is the degree of functionality of an instructional system (DeLone & McLean, 2003; Ohanu
et al.,, 2022; 2023). It is the “desirable characteristics of an information system, i.e ease of use, system
flexibility, system reliability and ease of learning, as well as system features of intuitiveness,
sophistication, flexibility and response times” (Peter et al., 2008). It represents the quality of the
information system processing itself, which includes software, data and hardware component that
measures the extent to which the system is technically sound (Gorla et al., 2010). It is one of the major
determiners of the success of information system (DeLone & McLean 1992, 2003). System quality has
been applied to improve undergraduate students’ skills, warehousing success, organizational
improvement (Ohanu et al., 2022; Gorla, et al., 2010). Hence, it was hypothesized that:

H12. System quality positively influences user’s intentions to use mobile learning.
H13. System quality positively influences user’s behaviour to continue using mobile learning.

H14. The positive relationship between user’s intentions and continuance use behaviour is mediated by
system quality.

Methodology

Sample

The study population comprised 1,200 pre-service teachers from three Nigerian universities. Using a
stratified sampling technique, 475 valid responses were obtained after removing incomplete, repeated,
and atypical questionnaires. Participation was voluntary, as indicated in the consent form. Ethical
considerations were strictly observed throughout the study. Participants were adequately informed
about the purpose of the research and their right to withdraw at any stage without penalty. Informed
consent was obtained before questionnaire administration, and respondents’ anonymity and
confidentiality were assured by not collecting personally identifiable information. Questionnaires with
missing values were excluded to avoid inaccuracies, resulting in a 95% valid return rate. The demography
of the respondents is indicated in Table 1.
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Table 1

Demography of Respondents

Variable

Age (Year)

Gender

Level of study

Mobile Learning Device

Mobile Learning Applications

Category
16-18
19-21
22-24
25-28
Above 28
Male
Female

Year 1

Year 2

Year 3

Year 4
Android Phone
Laptop

iPad

Zoom
Google Meet
Telegram
WhatsApp
YouTube

Frequency
56
69
150
170
30
298
177
161
87
80
147
239
180
56
59
45
150
190
31

Percentage (%)
11.6
14.7
31.6
35.8
6.3
62.7
37.3
33.9
18.3
16.8
31.0
50.3
37.9
11.8
12.4
9.5
31.6
40.0
6.5

Instrument for data collection

A five-point Likert scale research instrument was collated from several reviewed literature that applied
UTAUT to the adoption and utilization of mobile and blended learning tools as shown in Table 2. The
constructs used are Performance expectancy with a statement “I find mobile learning useful in my
learning”, Effort expectancy (EE) with a statement “I am skillful at using mobile learning”, Social influence

(SI) with a statement “People who are important to me think that | should use mobile learning”,

Facilitating condition (FC) with a statement “I have the resources necessary to use mobile learning,
Intention to use (IU) with a statement “I intend to use mobile learning in the future, Usage behaviour (AU)
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with a statement “I consider myself a regular user of mobile learning”. System quality (SQ) with a
statement “Mobile learning allows me to have control over my learning actively, Information quality (1Q)
with a statement “Mobile learning provides required content and information, Service quality (SEQ) with a
statement “Mobile learning application provides learning service anywhere.

Table 2
Instrument
S/N  Construct Abbreviation No. of Cronbach'’s Source
ltems Alpha (a)
1 Performance PE 4 0.88 Viswanath Venkatesh et al.
Expectancy (2003; 2012)
2 Effort EE 4 0.91 Viswanath Venkatesh et al.
Expectancy (2003; 2012)
3 Social Influence Sl 4 0.82 Viswanath Venkatesh et al.
(2003; 2012)
4 Facilitating FC 4 0.75 Viswanath Venkatesh et al.
Conditions (2003; 2012)
5 Intention to Use U 4 0.93 Viswanath Venkatesh et al.
(2012)
6 Usage AU 4 0.70 Viswanath Venkatesh et al.
Behaviour (2012)
7 System Quality SQ 7 0.77 William H. DeLone & Ephraim

R. McLean (2003); Tarek
Alsabawy et al. (2016)

8 Information 1Q 6 0.93 William H. DeLone & Ephraim
Quality R. McLean (2003); Tarek
Alsabawy et al. (2016)

9 Service Quality SEQ 4 0.91 William H. DeLone & Ephraim
R. McLean (2003); Tarek
Alsabawy et al. (2016)

Data analysis

The hypotheses were evaluated using confirmatory and exploratory factor analysis through the structural
equation modelling partial least squares (SEM-PLS) approach, implemented in SmartPLS 3.0 (Ringle et
al., 2015). This method is appropriate for testing causal effects, predicting relationships, and validating
theoretical frameworks. In the model, system, information, and service quality, along with performance
expectancy, effort expectancy, social influence, and facilitating conditions, were treated as predictors of
behavioural intention. In the second stage, system quality, information quality, and facilitating conditions
served as predictors of use behaviour, meeting the requirements for establishing cause-and-effect
relationships (Sanchez-Franco et al., 2014). Convergent validity was assessed using factor loadings,
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composite reliability (CR), and average variance extracted (AVE). Factor loadings above 0.70 are
acceptable. Composite reliability exceeded 0.70, and AVE was above 0.50 (Hair Jr. et al., 2014). The
rho_A was determined following Dijkstra &Henseler’s (2015) approach as shown in Table 3.

Table 3
Cross loadings, Reliabilities and Validities of the constructs
Constructs Factor Composite  Average Discriminant rho_A  Cronbach’s
loadings  Reliability Variance  Validity Alpha
Extracted

Effort EE1 0.879 0.915 0.781 0.884 1.027 0.872
Expectancies

EE3 0.845

EE4 0.926
Faciliatating FC2 0.942 0.936 0.879 0.938 0.865 0.863
Conditions

FC3 0.933
Information 1Q2 0.814 0.918 0.736 0.858 0.900 0.881
Quality

Q3 0.902

1Q4 0.870

1Q5 0.843
Intention to U2 0.965 0.913 0.840 0.916 1.087 0.826
Use

U3 0.865
Performance [PE1 0.957 0.898 0.748 0.865 0.719 0.887
Expectation

PE2 0.916

PE3 0.701
Service SEQ1 0892 0.895 0.809 0.900 0.768 0.765
Quality

SEQ2 0907
Social SI2 0.877 0.902 0.821 0.906 0.837 0.787
Influence

SI3 0.935
System SQ1 0.989 0.887 0.799 0.894 2.351 0.815
Quality

SQ2 0.787
Use AU1 0.866 0.892 0.735 0.857 0.841 0.821
Behaviour

AU2 0.898

AU3 0.804
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Findings and results

Measurement and model testing

To ascertain the validity and reliability of the instrument, the factor loading exceeded the threshold,
Cronbach alpha measurement exceeded 0.50, composite reliability exceeded 0.7 with C.R range from
0.887-0.936 and average variance extracted exceeded 0.50 as indicated in Fig. 2. Composite reliability
is adequate with an average variance extracted of 0.5 (Hair Jr. et al., 2014). Rho_A should be greater
than 0.7 (Dijkstra &Henseler’'s 2015).

Table 4

Heterotrait-Monotrait Ratio (HTMT)
Constructs 1 2 3 4 5 6 6 7 8
Effort Expectancies
Facilitating Condition 0.040
Information Quality 0.030 0.064
Intention to use 0.042 0.147 0.027
Performance 0.510 0.066 0.036 0.042
Expectation
Service Quality 0.116 0.110 0.213 0.084 0.083
Social Influence 0.035 0.107 0.090 0.091 0.058 0.030
System Quality 0.067 0.034 0.101 0.051 0.024 0.023 0.133
Use Behaviour 0.046 0.105 0.455 0.051 0.025 0.057 0.064 0.149

The discriminant validity of the instrument was confirmed as the square root of the average variance
extracted exceeded the cross-loadings of the correlation matrix (Lowry & Gaskin, 2014), as shown in
Table 4, and further supported through the Heterotrait-Monotrait Ratio (HTMT). Following the
recommended HTMT threshold of 0.90 (Teo et al., 2008), the values presented in Table 2 were all below
this limit, indicating satisfactory discriminant validity.
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Table 5
Effect size (f?) and Collinearity test (VIF)

Hyp Path Effect size (f2)  Collinearity test (VIF)  Decision

1 Int. to use -> Use behaviour 0.011 1.018 Small effect
2 Facil. cond. -> Int. to use 0.022 1.027 Small effect
3 Facil. cond. -> Use behaviour 0.016 1.020 Small effect
4 Social infl. -> Int. to use 0.012 1.020 Small effect
5 Effort exp. -> int. to use 0.020 1.218 Small effect
6 Perform. exp. -> Int. to use 0.011 1.212 Small effect
7 Service qual. -> Int. to use 0.018 1.056 Small effect
8 Inform. qual. -> Int. to use 0.012 1.053 Small effect
9 Inform. qual. -> Use behaviour  0.179 1.011 Medium effect
10 System qual. -> Int. to use 0.010 1.017 Small effect
11 System qual. -> Use behaviour  0.020 1.009 Small effect

In addition, the lateral collinearity test (VIF), which measures the correlational significance between
independent variables showed values ranging from 1.02 to 1.21, well below the 3.3 threshold suggested
by Cenfetelli and Bassellier (2009), confirming the absence of multicollinearity (Hair Jr et al., 2014).

The coefficient of determination (R?) for the endogenous variables was 0.039 for intention to use and
0.178 for usage behaviour (Nitzl, 2016), indicating modest explanatory power. Effect size (f2) analysis,
using thresholds of 0.02 (small), 0.15 (medium), and 0.35 (large) (Hair Jr et al., 2014) in Table 5, revealed
that the exogenous variables exerted small effects on their corresponding endogenous constructs,
except for information quality, which demonstrated a medium effect on usage behaviour. The predictive
relevance of the model, assessed using cross-validated redundancy (Q?), showed values greater than
zero, 0.015 for intention to use and 0.121 for usage behaviour indicating that the model possesses
adequate predictive capability (Sarstedt et al., 2014).

Hypothesis testing

The estimates used in the study allowed the acceptance or rejection of the hypotheses with a direct
effect measure of the constructs using the bootstrapping method. With a t—values 1.96 and p—values
0.05, the hypothesis is accepted. Figure 2 and Table 6 indicate through the outer loadings and model
path coefficient that eight out of the eleven hypotheses measuring direct relationship have significant
relationship with their dependent variables, hence were accepted.
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Mediation effect

In a mediation analysis, a statistically significant indirect effect is considered as an acceptable
mediation effect between the constructs (Preacher & Hayes, 2004). Also, if the confidence interval for
the indirect effect based on 5000 bootstrapping samples, does not straddle a zero in between, this
supports the presence of mediation effect and vice versa (Memon et al., 2018). In Table 6, the
hypotheses stating the indirect relationship between the constructs were rejected.

Discussion

This study applied UTAUT to examine mobile learning adoption among pre-service teachers in Nigerian
universities. The findings show that several conditions must be in place for mobile learning to effectively
support teaching and learning, yet Nigeria's developmental challenges hinder its adoption. To address
this, the study evaluated students’ exposure to facilitating conditions, expectancies (performance and
effort), and quality factors (system, information, and service) to understand how these shape their
intentions and continued use of mobile learning for better academic performance.

The result reveals that intentions to use mobile learning have a negative but significant influence on
users’ continuance behaviour, thus supporting hypothesis H1. This suggests that while learners may
initially intend to use mobile learning, certain factors such as usability challenges, system
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Table 6
Result of the direct effect and mediating effect of the constructs

Hyp

10

12

13

11

Path

Intention. to use
-> Use behaviour

Facilitating
cond. ->
Intention to use

Facilitating
cond. -> Use
behaviour

Social in_ﬂuence
-> [ntention to
use

Effort
expectancy ->
Intention to use

Performance
expectancy ->
Intention to use

Service quality -
> Intention to
use

Inform. quality ->
Intention to use

Inform. quality->
Use behaviour

System quality -
> Intention to
use

System quality -
> Use behaviour

Mediating effect
of the
constructs

Facilitating
cond. ->
Intention to use -
> Use behavour

Inform. quality ->
Intention to use -

Coefficient

-0.030

0.146

0.070

-0.108

-0.012

-0.028

0.093

-0.046

0.386

0.028

-0.112

-0.004

0.001

Std
error

0.044

0.047

0.043

0.051

0.062

0.012

0.047

0.014

0.040

0.056

0.043

0.007

0.003

Confidence
interval

2.5% 97.5%
-0.117 0.055
0.054 0.242
-0.018 0.149
-0.196 0.029
-0.124 0.114
-0.132 0.134
-0.025 0.183
-0.130 0.049
0.308 0.461
-0.109 0.116
-0.196 -0.032
-0.02 0.008
-0.003 0.009
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t-
Values

1.987

3.106

1.645

2.109

0.193

2.253

1.968

3.246

9.657

0.497

2.625

0.635

0.446

P-
Values

0.007

0.002

0.101

0.035

0.847

0.008

0.040

0.000

0.000

0.619

0.009

0.526

0.655

Decision

Accepted

Accepted

Rejected

Accepted

Rejected

Accepted

Accepted

Accepted

Accepted

Rejected

Accepted

Rejected

Rejected




Hyp Path Coefficient  Std Confidence t- P- Decision

error interval Values Values
2.5% 97.5%
> Use behavior
14 System quality - -0.001 0.003 -0.007 0.006 0.275 0.783 Rejected
> Intention to
use -> Use
behavior

RZ = Intention to use — 0.039; Use behaviour — 0.178;

Q2 = Intention to use — 0.015; Use behavour — 0.121

fatigue, or unmet expectations may lead to a decline in continued use over time. Nonetheless, the
significant relationship aligns with previous findings (Hoi, 2019; Tosuntas et al., 2015), which confirm
that behavioural intention remains a strong predictor of usage behaviour. As Botero et al. (2019) noted,
when mobile learning technologies are effectively integrated into teaching and learning, they can
enhance engagement and sustain users’ participation indicating that improving the quality and relevance
of mobile learning experiences is essential for maintaining continued use.

The result indicates that facilitating conditions have a positive and significant influence on learners’
intentions to use mobile learning, thereby supporting hypothesis H2. This implies that when learners
perceive that sufficient technical infrastructure, institutional support, and necessary resources are
available, they are more likely to adopt and continue using mobile learning platforms. This finding aligns
with previous studies (Teo, 2011; Venkatesh et al., 2003; He & Wei, 2007), which emphasize that
perceived availability, accessibility, and timeliness of support systems strengthen learners’ confidence
and motivation to use mobile technologies for learning. Essentially, conducive facilitating conditions
reduce perceived barriers and enhance learners’ readiness to integrate mobile learning into their
educational activities.

There is no significant influence between facilitating conditions and users’ continuance behaviour
toward mobile learning; therefore, H3 is rejected. This suggests that conditions shaping intentions do not
always translate into actual behaviour. The result contrasts with earlier studies reporting a significant
relationship (Prasad et al., 2018). Kumar and Bervell (2019), Sultana (2020), and Yadegaridehkordi et al.
(2020), noted that the insignificant relationship may stem from learners being required to use mobile
learning regardless of available support such as internet access or technical assistance. This finding
implies that when mobile learning becomes mandatory, students may continue using it even without
strong institutional or infrastructural support, and that their behaviour may be driven more by internal
motivation and perceived usefulness than by external facilitating conditions.

The result yielded a negative and non-significant mediating influence of facilitating conditions on the
relationship between user’s intentions and continuance use behaviour. This result does not allow H4 to
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be accepted. The insignificant mediating effect occurs when users perceive that the system is very
useful and easy to use, even when the external conditions are less than optimal (Chawla & Joshi, 2020;
Sitar-Taut, 2021). This suggests that once learners are convinced of the usefulness and ease of mobile
learning technologies, their intentions and behaviour may become less dependent on infrastructural
support or institutional provisions. In such situations, intrinsic motivation and perceived system value
may override the absence of strong facilitating conditions. However, this does not diminish the relevance
of facilitating conditions in general, as they may still play a more decisive role in contexts where students
are less confident in their abilities or where system usability is more complex.

The findings show a negative but significant influence of social influence on pre-service teachers
intentions to use mobile learning; thus, H5 is accepted. This aligns with prior studies (Yadegaridehkordi
et al., 2020; Madan & Yadav, 2016), which demonstrate that learners’ intentions are shaped by the social
structures around them. Tan and Teo (2000) also noted that friends, peers, family, and other referents
can influence learners’ adoption decisions, as users may develop stronger intentions when considering
others’ expectations (Venkatesh & Morris, 2000). In this study, the negative direction may reflect cultural
or institutional contexts where external pressure leads to resistance rather than motivation. This
suggests that while social influence remains important, its effect can vary depending on social norms,
peer dynamics, and the broader educational culture surrounding technology adoption.

Effort expectancy has a negative and insignificant influence on users’ intentions to use mobile learning;
thus, H6 is rejected. The insignificant effect may stem from challenges associated with adopting mobile
learning, such as infrastructural deficits, institutional policy constraints, and limited pedagogical capacity
for mobile-based instruction (Madan & Yadav, 2016). Also, anti-mobile phone sentiments and concerns
about distraction while technical limitations such as low processing power, small screens, limited
storage, and short battery life further complicate usage (Joo et al., 2016). These barriers may
overshadow perceived ease of use, reducing the influence of effort expectancy on intention. The findings
suggest that without addressing infrastructural and design issues, students may not view mobile
learning as convenient or effortless despite its academic potential.

Performance expectancy significantly influence user’s intentions to use mobile learning yielded a
negative but significant relationship. This is an indication that H7 is accepted. The result of the study is
line with the belief that the usefulness or crops of benefit accrued from system usage towards
performing a task influences the user’s intention toward continuous usage (Venkatesh et al., 2003). This
implies that quality academic performance is a major goal for learners and they perceive that mobile
learning technologies would enhance these goals (Abbad 2021). The finding further suggests that when
students strongly believe mobile learning contributes to efficiency, knowledge acquisition, and improved
outcomes, their motivation to sustain its use becomes stronger. In other words, any gap between
expected performance benefits and actual learning outcomes may create dissatisfaction, reinforcing the
importance of aligning system features with learners’ academic needs. Thus, performance expectancy
remains a central driver of behavioural intention, especially in educational contexts where achievement
is highly valued
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The service quality and user’s intentions to use mobile learning yielded a positive and significant
relationship. This is an indication that quality service delivery is paramount and shapes certain human
activities with the intentions to behave in certain ways. Hence H8 is accepted. The result is consistent
with previous literatures that found significant relationship between system quality and continuance
intentions (Oghuma, et al., 2016). In this situation, the quality of service delivered by technology devices
will influence user’s intention to adopt and continued usage for better performance (DeLone & McLean,
2003). Moreover, timely responsiveness, technical support, and overall reliability of service features can
enhance users’ confidence and satisfaction, thereby strengthening their intention to continue engaging
with mobile learning. This further suggests that sustained adoption is not only a matter of system or
information quality but also depends heavily on the perceived dependability and effectiveness of the
services that support the technology.

The result of the findings indicated that the quality nature of information received and presented by
technology devices (mobile learning devices) towards lesson delivery will negatively influence user’s
intentions to continue using mobile learning. Hence, H9 is accepted. This result of the findings relied on
previous literature with a significant relationship between information quality and intentions to use (Wu &
Zhang, 2014). This is an indication that an improvement in the information quality of mobile technology
devices increases user's intention to use. Furthermore, when learners perceive the information as
accurate, comprehensive, and aligned with their learning needs, they are more inclined to adopt and
sustain the use of such technologies. Conversely, insufficient, outdated, or poorly structured content can
discourage learners from continued engagement, thereby weakening their intention to use mobile
learning. Thus, sufficient and updated information provided by the technology device will definitely result
in enhancing learner’s behavioural intention (Ramayah et al., 2010).

Information quality has positive and significant relationship on user’s behaviour to continue to use
mobile learning. Hence, H10 is accepted. This is an indication that quality information in a large extent
can influence certain human behaviour to a large extent (Mohammadi, 2015). The result signifies that
the provision of complete, sufficient and supporting learning contents on mobile learning application will
enhance continuous use behaviour of mobile learning devices (Almaiah & Alismaiel, 2018). Arain et al.
(2019) identified organizing informative workshop and seminar to educate learners as a potent tool to
stimulate the learner’s adoption and usage of mobile learning devices. This finding further implies that
when students perceive the information provided as accurate, up-to-date, and relevant to their academic
and practical needs, they are more likely to remain committed to using mobile learning. It also highlights
the centrality of content quality in shaping learner trust and satisfaction, which ultimately translates into
sustained engagement with mobile learning platforms.

Information quality has a positive but insignificant mediating effect on the relationship between users’
intentions and continuance use behaviour; therefore, H11 is rejected. Unlike previous studies, this result
suggests a contradictory view on the mediating role of information system quality in linking user
intention and usage behaviour (Zheng et al., 2013). It indicates that while the quality of information may
shape initial perceptions, it does not necessarily sustain intentions or continuance behaviour. This may
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be due to other underlying factors, such as satisfaction with the system (Liang et al., 2011). Additionally,
students may consider information quality a baseline expectation rather than a decisive factor, making
continuance behaviour more influenced by motivational constructs like performance expectancy, social
influence, or facilitating conditions.

System quality has a positive but not significant influence on intentions to use mobile learning.
Therefore, H12 is rejected. The result is consistent with the findings of Kaium et al. (2020) among
mHealth users but inconsistent with the general belief on the significance of the two constructs
(Mohammadi, 2015). This outcome may be attributed to challenges such as new system interfaces and
poor screen visibility (Joo et al., 2016), which limit students’ ability to fully engage with the technology. In
addition, many students may prioritize the relevance and accuracy of information over the technical
features of the system, thereby reducing the weight of system quality in shaping their behavioural
intentions. It is also possible that infrastructural barriers, such as unstable power supply or limited
internet connectivity, further dilute the perceived importance of system quality, as external factors
overshadow system-related functionalities.

System quality negatively influenced user’s behaviour to continue to use mobile learning despite a
significant relationship with their intention to use. Hence, H13 is accepted. The result of the finding
coincides with the findings of Lin (2007) whose study found significant relationship between system
quality and actual usage. This is an indication that access, convenience, reliability and ease of use will
influence learners to exhibit adequate user’s behaviour (Ho et al., 2013). Almaiah and Alismaiel, (2018)
explained that mobile learning technologies allow teaching and learning flexibility and most especially
quality interactions between the learners. Since information sharing is flexible among the learners, they
perceive ease of use of mobile learning technologies.

System quality does not mediate the positive relationship between user’s intentions and continuance use
behaviour. Therefore, H14 is rejected. The result obtained from this study is in contrary with the
suggestion from literatures where the mediation effects of quality dimensions have significant influence
on other variable (Arain, et al., 2019; Taqdees, et al., 2023). The insignificant mediating effect may be as
a result of the stronger significant influence by other contingent variables. The result indicate that
students place greater emphasis on the reliability and accuracy of learning content rather than the
underlying system features, most especially in technical vocational education and training where
practical based learning outcomes are prioritized. This finding suggests that while system quality
remains relevant, it may not serve as a decisive mechanism through which intentions are translated into
actual usage, particularly when other constructs demonstrate stronger predictive power.

Implications of the study

The findings of this study offer significant theoretical and practical implications within the framework of
the Unified Theory of Acceptance and Use of Technology (UTAUT) and the context of mobile learning
adoption in technical vocational education and training. Theoretically, the study reaffirms UTAUT's
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explanatory strength by showing that key constructs (performance expectancy, effort expectancy, social
influence, and facilitating conditions) significantly influence behavioural intention and actual usage of
mobile learning among pre-service teachers, thereby validating the model’s applicability to a domain that
has received limited attention. It further reveals that the influence of UTAUT constructs is context-
dependent, with performance expectancy and social influence exerting stronger effects than effort
expectancy, while also confirming that behavioural intention reliably predicts actual usage in developing
countries with infrastructural challenges. Practically, the study underscores the need to enhance system
quality and information quality in mobile learning technologies, ensuring that devices are durable,
efficient, user-friendly, and supported with accurate, clear, and relevant content. Administrators and
educational institutions should develop strategies that promote effective integration of mobile learning
into the curriculum, maintain robust and user-friendly systems, provide continuous training for
facilitators, and ensure stable internet connectivity, reliable power supply, and a supportive learning
environment. Workshops, training sessions, and the use of social networking applications can further
strengthen students’ engagement and adoption, while ongoing capacity building for education
practitioners remains essential for maximizing the pedagogical potential of mobile learning in Nigerian
universities.

Conclusion

This study provides valuable insights into the adoption and use of mobile learning technologies among
pre-service teachers in Nigerian universities, demonstrating through an extended Unified Theory of
Acceptance and Use of Technology (UTAUT) model that behavioural intention remains a strong
determinant of actual usage, while information quality and system quality add significant explanatory
power. The findings confirm that students’ decisions to adopt mobile learning are shaped not only by
perceptions of usefulness, ease of use, social influence, and facilitating conditions, but also by the
quality of information and system support embedded in the platforms. Beyond validating UTAUT in
technical vocational education and training, the study underscores the need to address contextual
realities such as infrastructure deficits, institutional support, and pedagogical design to ensure
sustainable mobile learning adoption. The results highlight that the effectiveness of mobile learning
hinges on balancing motivational factors with the quality dimensions of the technology itself, positioning
mobile learning as a potentially transformative tool for teaching and learning provided that institutions
and policymakers invest in the necessary infrastructure, training, and system design.

Limitation of the study

Although this study provides useful insights into mobile learning adoption among pre-service teachers in
technical vocational education and training, it is not without limitations. The study was conducted within
selected Nigerian universities, and as such, the findings may not be fully generalizable to other
disciplines, institutions, or countries with different technological infrastructures and educational
systems. In addition, the study employed a cross-sectional survey design, which captures students’
perceptions and behaviour at a single point in time. This limits the ability to examine changes in
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adoption behaviour over time or to establish stronger causal inferences between the UTAUT constructs
and actual mobile learning usage. Furthermore, the study relied on self-reported data, which may be
subject to response biases such as social desirability or overestimation of usage behaviour. Despite
these limitations, the study offers a strong basis for understanding the predictors of mobile learning
adoption in technical and vocational education and provides directions for future research.
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