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This study explores the factors influencing lecturers' acceptance of mobile
technologies in South African higher education institutions and proposes a
sustainable acceptance framework. By triangulating task-technology fit,
structuration theory and the technology acceptance model, the research
integrated six fundamental constructs, which are technological
characteristics, task characteristics, individual characteristics, perceived ease
of use, perceived usefulness, and structure. Through quantitative techniques,
data was sourced from a cohort of 420 lecturers and later evaluated via SPSS.
The findings highlight perceived ease of use, individual readiness, and
technological support as significant predictors of mobile technology
acceptance. While structural elements influenced perceptions, they did not
significantly predict acceptance in the final model. The resulting framework
offers strategic insights for institutions, policymakers, and developers to
enhance mobile learning implementation. By addressing both technological
and contextual dimensions, the study contributes to a nuanced understanding
of digital transformation in education, especially within resource-constrained
environments.
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A. Introduction

Higher Academic Institutions in South Africa have adopted the use of different
mobile technologies like tablets, handheld phone, learning management systems to
improve the way learning is conducted [1]. These technologies were introduced
with the aim of improving the educational process and to ensure students and
lectures can interact with one another without time and space limitations. These
technologies provide lecturers with means of sharing information to students,
accessing journals and at anytime and anywhere [2].

Currently majority of institutions have introduced the use of mobile devices as
a pilot. The Tshwane University of Technology is one of the institutions that has
introduced the use of mobile devices in the Faculty of Science as a pilot for both
lecturers and students with the aim of rolling it out fully to the entire institution.
250 Tablets were bought for lecturers in 2016 and training was offered to them by
instructional designers of the faculty. As well as Walter Sisulu University has also
introduced the use of tablets for Extended programme students. The pilot was
introduced in 2016 for approximately 1000 students. The aim of the project was to
evaluate the usage of tablets towards teaching and learning.

du Plessis and van Vuuren [3] indicated that, the Gauteng Department of
Education distributed tablets to different schools in the Gauteng province as a form
of introduction to mobile technology but there are challenges that come with the
implementation for lecturers. However, the training for these academics is still an
aspect that has not been addressed by the Department of Education. Tertiary
institutions have started to include coursework to ensure that new lecturers are
digitally literate to cope with the demands of modern teaching methods [4].

Previously, the world at large was faced with a pandemic of COVID-19 whereby
institutions were forced to shut down, both lecturers and students receive data and
laptops or tablets for them to be able to connect [5]. The during and post COVID-19
continue to show the important of mobile technologies in HEIs. For example, in
2013, pilot projects have been done for the use of mobile technologies in teaching
and learning, but nothing much has been done in terms of full implementation [6].
This is caused by reasons that, lecturers in the system might not be receiving
professional development or have not accepted to use their mobile technologies for
those who have devices. However, the implementation of information systems (IS)
artefacts, such as mobile systems, can be challenging considering the continuous
changes that are required by both users and service providers [7, 8].

Educational institutions have invested money in the adoption of mobile
technologies in most South African higher learning institutions for teaching and
learning to enhance the effectiveness of teaching and learning [9, 10, 11]. The
potential life cycle of adopted mobile technologies may be determined by user’s
acceptance. This present study aimed to explore the acceptance of mobile
technologies by lecturer to enhance teaching and learning that may be benefiting
academics society, including developers of those mobile technologies. For example,
institution of higher education and companies that are developing and selling
mobile technology need to understand user acceptance behaviour so that they adopt
or develop mobile computing services that will satisfy the users. Furthermore,
developing or adopting satisfactory mobile computing services may encourage the
use of mobile technologies. The study is guided by three research questions:
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e RQ1: What is the level of acceptance of lecturers on mobile technology for
teaching and learning?

e RQ2: Which factors influencing the acceptance on the use of mobile
technology by lecturers in higher learning institutions?

e RQ3: How can an integrated theoretical framework (TAM, TTF, and
Structuration Theory) be applied to develop a sustainable model for mobile
technology adoption in higher education?

B. Related literature review

This study aims to develop a contextualized sustainable framework, which can
be used to enable acceptance of mobile technology for teaching and learning in
South African HEIs. The researcher argues that policymakers and other
stakeholders should be sensitive to any implementations or alterations of current
activities especially on why lecturers accepted to use of mobile technologies in a
short space of time [4, 12]. The literature according to research questions to survey
what other researchers have conducted about lecturer’s acceptance of mobile
technologies. Challenges, level of lectures acceptance and factors as to why
lecturers have accepted mobile technologies will be reviewed.

Many researchers and lecturers have addressed the possibility of using mobile
technologies as alearning tool [1, 13, 14, 15]. Meanwhile, pilots and small scale trials
have been undertaken on mobile acceptance [10, 16, 17] past covid-19. The small
scale and pilot studies lack the broadness to give substantial confidence in the
results and also understanding of why lecturers have accepted these mobile
technologies. Also, there are not many conclusive studies on the influence of the
acceptance of technologies [10, 18].

In South Africa, while not all schools have the capacity to integrate ICTs into
classrooms, a growing range of mobile offerings, including applications and
curriculum-supporting websites, is changing the way students interact with
learning material [13, 19]. In Africa, far from being a theoretical possibility, mobile
learning is a current reality [2]. However, scholars have cautioned that ICTs have no
intrinsic benefits per as such but are most usefully understood when they are
interwoven into practices that exist in specific contexts and for particular purposes
[1]. Nonetheless, the unique benefits of mobile learning include its ability to
facilitate personalised learning anytime, anywhere, build new communities of
learners, and assist learners with disabilities [19]. Mobile technologies have
replaced different tools on which people can learn, such as desktop computers, daily
newspapers, DVDs, college backpacks, and pocket foreign language dictionaries,
some of which are not even available to students in rural communities [11, 12].

There is an extensive body of literature that suggests a large of opportunities
offered by mobile learning paradigm. However, very few studies have been
conducted to explore the perceptions and adoption of mobile learning among
lecturers of higher learning institutions specifically in developing countries. A
general observation is that lecturers in higher learning institutions in developing
countries are reluctant to use Smartphones for teaching and learning activities,
therefore there is a need to explore the underlying reasons for this phenomenon.
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This study is conducted to answer the research questions specified in section 3 of
this study.

C. Proposed Research Framework and Hypothesis

To identify factors that can be considered in the development of a sustainable
mobile technology framework for higher education institutions., the study adopted
constructs from Structuration theory (ST), Task-Technology Fit (TTF), and
Technology Acceptance Model (TAM) theoretical framework. The triangulation of
ST, TTF and TAM in this study will contributes to the literature by offering a theory
that explains lecturer’s mobile technology acceptance based on attitude
mechanisms and by proposing rational determinants of acceptance. This
combination will address the research gap by making arguing about lecturers’
perceptions towards the adoption of mobile technologies.

The following figure represent the proposed constructs of framework that will
test the perceptions of lecturers about the acceptance of mobile technology in higher
education.

TTF model TAM

Technology
Characteristics

Perceive ease
of use

Acceptance of Percelve

Mobile usefulness
Characteristics Technologies

ST model

Structure

Individual
Characteristics

Figure 1. Proposed Research Framework

This study adopted six constructs that fit well with mobile technology
acceptance. To develop a sustainable framework that can be used to enable
acceptance of mobile technology for teaching and learning in South Africa's HE],
technological characteristics, task characteristics, individual characteristics,
perceived ease of use, perceived usefulness, and structure are adopted as control
variables for acceptance of mobile technologies. The application of constructs is
explained in the table below, and the hypotheses that will be tested are also

indicated.
Table 1. Constructs and Hypothesis
Constructs Hypothesis
Technological Technological Characteristics - are viewed as tools used by individuals in carrying out their

Characteristics  tasks. In the context of information systems research, technology refers to computer
systems (hardware, software, and data) and user support services (training, help lines, etc.)
provided to assist users in their tasks [20].
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Task
Characteristics

Individual
Characteristics

Perceive ease
of use

Perceived
Usefulness

Structure

H1: Technological Characteristics may have positive effects towards acceptance of mobile
technology.

Tasks Characteristics - are broadly defined as the actions carried out by individuals in
turning inputs into outputs. Task characteristics of interest include those that might move
a user to rely more heavily on certain aspects of the information technology [21].

H2: Task Characteristics may have positive effects towards acceptance of mobile
technology.

Individuals Characteristics - may use technologies to assist them in the performance of
their tasks. Characteristics of the individual (training, computer experience, motivation)
could affect how easily and well he or she will utilize the technology Utilization focused
studies predict that the utilization of a technology is the result of a user’s belief about and
affect toward a technology [2].

H3: Individual Characteristics may have positive effects towards acceptance of mobile
technology.

Perceived ease of use is defined as "the degree to which a person believes that using a
particular system would be free of effort" [22].

H4: Satisfaction may have positive effects towards acceptance of mobile technology.

Perceived usefulness - can be taken as the benefits consumers are looking at when using
the mobile computing technologies and this includes rewarding, trust, system quality, and
service quality, according to lecturers’ perceptions [22].

H5: Perceived Usefulness may have positive effects towards acceptance of mobile
technology.

Structures (can be social or organizational structure), influence the actions and
interactions of humans through three dimensional entities, signification, domination, and
legitimation [23]. Signification refers to what is considered important by lecturers (agents)
as they interact within a social system (Structure), such as the use of any mobile
technologies.

Hé: Switching costs may have positive effects towards acceptance of mobile technology.

D. Data collection and data analysis Methods
This study employed a questionnaire as the primary data collection method to

gather information from lecturers in higher education institutions. The selection of
the questionnaire was adopted upon its appropriateness for the acquisition of
quantitative data, which was pivotal for the development of a framework aimed at
promoting the integration of mobile technology within educational contexts. The
survey was disseminated electronically through email and WhatsApp, thereby
facilitating an efficient and extensive distribution process. A Google Form was used
to create the survey link, ensuring ease of access and response tracking.

The data collected were analyzed using descriptive and inferential statistical
techniques with the aid of SPSS software, focusing on identifying trends and
relationships pertinent to mobile technology adoption [25]. The descriptive
attributes, including gender and educational attainment, were analysed to furnish a
thorough illustration of the respondents’ demographics. Additionally, exploratory
factor analysis (EFA) was performed to ascertain the data's validity, utilizing the
principal component matrix with varimax rotation methods to discern the primary
factors affecting mobile technology acceptance. This robust analytical approach
allowed the study to draw meaningful insights and validate the framework
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developed for the adoption of mobile technologies in higher education teaching and
learning.

E. Results

The section begins with a descriptive analysis of the demographic data, followed
by an assessment of the validity and reliability of the measurement model. It
concludes with a summary of the key findings. This approach ensures a
comprehensive understanding of the research outcomes based on the collected data,
highlighting the demographic insights and the robustness of the measurement tools
used in the study.

E.1 Participants’ demographics

Table 2 shows the gender distribution of the study participants. Among the 420
respondents, 130 (31.0%) are male, and 290 (69.0%) are female. Both the valid
percent and cumulative percent values confirm these proportions, indicating
complete data with no missing values. This demonstrates a significantly higher
female participation rate in the study, making up more than two-thirds of the total
sample.

Table 2. Gender

Gender Frequency Percent Valid Cumulative
Percent Percent
Male 130 31.0 31.0 31.0
Female 290 69.0 69.0 100.0
Total 420 100.0 100.0

Table 3 illustrates the highest education levels attained by the study
participants. The majority of respondents hold a Bachelor's degree, with 160
individuals representing 38.1% of the total sample. This is followed by those with a
Master's degree, accounting for 120 participants or 28.6%. Diplomas are held by 90
respondents, making up 21.4% of the sample. Doctoral degrees are less common
among the participants, with only 40 individuals (9.5%) having attained this level of
education. The least represented group is those with an Honors degree, comprising
just 10 participants, which is 2.4% of the total.

The valid percent column matches the frequency distribution as there are no
missing data, ensuring the percentages are accurate reflections of the sample. The
cumulative percent column shows the progressive accumulation of the sample
percentages, indicating that after including participants with Doctoral degrees, the
cumulative percentage reaches 69.0%. The addition of those with Honors degrees
brings it to 71.4%, and finally, incorporating the Master's degree holders complete
the dataset at 100.0%.

This distribution highlights that while a significant portion of the participants
have advanced degrees (Master's and Doctoral), the largest single category remains
those with Bachelor's degrees. The data provides a comprehensive overview of the
educational qualifications within the sample, essential for understanding the
context of the study and the potential influence of education level on the acceptance
of mobile technologies in teaching and learning.
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Table 3. Highest Education

Highest Education
Frequency Percent  Valid Cumulative
Percent Percent
Bachelor’s 160 38.1 38.1 38.1
degree
Diploma 90 21.4 21.4 59.5
Doctoral degree 40 9.5 9.5 69.0
Honors degree 10 2.4 2.4 71.4
Master’s degree 120 28.6 28.6 100.0
Total 420 100.0 100.0

E.2 Description of statistics of constructs

Table 4. provides descriptive statistics for various constructs included in the
study. Each construct's descriptive statistics are outlined, including the number of
observations (N), minimum and maximum values, mean, and standard deviation.
The "Technology" construct, ranging from -1.00 to 1.00, demonstrates a mean of
4524 and a standard deviation of .54761. Similarly, the "Individual" construct
ranges from 1.00 to 3.20, with a mean of 1.8619 and a standard deviation of .56041.
For the "Structure” construct, values range from 1.00 to 2.60, with a mean of 1.7190
and a standard deviation of .44359. "Perceived Usefulness" ranges from 1.00 to 5.00,
displaying a mean of 2.8274 and a standard deviation of .85926. The "PEOU"
construct ranges from 1.00 to 4.25, with a mean of 2.9702 and a standard deviation
of .90114. Lastly, the "AMT" construct ranges from 1.00 to 5.00, demonstrating a
mean of 2.6964 and a standard deviation of .78305. Additionally, the "Task"
construct ranges from 1.00 to 3.50, with a mean of 2.1250 and a standard deviation
of .64938. These descriptive statistics offer a clear overview of the distribution and
central tendency of each construct within the dataset.

Table 4. Descriptive Statistics

Descriptive Statistics

Minimum Maximum Mean Std. Deviation

Technology 420 -1.00 1.00 4524 54761
Individual 420 1.00 3.20 1.8619 .56041
Structure 420 1.00 2.60 1.7190 44359
PU 420 1.00 5.00 2.8274 .85926
PEOU 420 1.00 4.25 2.9702 90114
AMT 420 1.00 5.00 2.6964 .78305
Task 420 1.00 3.50 2.1250 .64938

E.3 Correlation analysis

The correlation coefficients between various constructs are depicted, providing
insights into their relationships. The correlations reveal that Task has weak positive
associations with Technology, AMT, Individual, and Structure, though none are
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statistically significant. Technology exhibits weak negative correlations with AMT
and Perceived Usefulness, while showing weak positive correlations with Individual
and Structure, all significant at p < 0.01. AMT demonstrates weak positive
correlations with Individual, Perceived Usefulness, and PEOU, all statistically
significant at p < 0.01. Individual shows moderate positive correlations with
Structure and Perceived Usefulness, both statistically significant at p < 0.01.
Structure displays a moderate positive correlation with Perceived Usefulness,
statistically significant at p < 0.01. Perceived Usefulness is strongly correlated with
PEOU, both significant at p < 0.01. PEOU shows a weak negative correlation with
Technology, significant at p < 0.01. These correlations provide valuable insights into
the interrelationships among constructs, contributing to the understanding of the
studied phenomena.

E.4. Regression and coefficients analysis

The regression model's performance concerning the dependent variable AMT.
provided statistics include R (0.674), indicating the correlation between predictors
and the dependent variable, and R Square (0.455), signifying the proportion of
variance in the dependent variable explained by the predictors. The Adjusted R
Square (0.447) adjusts the R Square for the number of predictors in the model.
Additionally, the table displays the Std. Error of the Estimate (0.58250),
representing the standard deviation of the residuals. Change Statistics detail the
change in R Square, F Change, and associated degrees of freedom and significance
level, aiding in assessing model improvement. Lastly, the Durbin-Watson statistic
(1.732) evaluates the presence of autocorrelation in the residuals. This
comprehensive summary facilitates an understanding of the model's overall fit and
predictive capability concerning the included predictors: Task, PEOU, Individual,
Technology, Structure, and Perceived Usefulness.

In Table 5, the correlation coefficients between various constructs are depicted,
providing insights into their relationships. The correlations reveal that Task has
weak positive associations with Technology, AMT, Individual, and Structure, though
none are statistically significant. Technology exhibits weak negative correlations
with AMT and Perceived Usefulness, while showing weak positive correlations with
Individual and Structure, all significant at p < 0.01.AMT demonstrates weak positive
correlations with Individual, Perceived Usefulness, and PEOU, all statistically
significant at p < 0.01. Individual shows moderate positive correlations with
Structure and Perceived Usefulness, both statistically significant at p < 0.01.
Structure displays a moderate positive correlation with Perceived Usefulness,
statistically significant at p < 0.01. Perceived Usefulness is strongly correlated with
PEOU, both significant at p < 0.01. PEOU shows a weak negative correlation with
Technology, significant at p < 0.01. These correlations provide valuable insights into
the interrelationships among constructs, contributing to the understanding of the
studied phenomena.

Table 5. Coefficients

Coefficients2
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
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Std. Beta
Error
1 (Constant) .840 .199 4.218 .000
Technology 131 .057 .092 2.300 .022
Individual 173 .062 124 2.793 .005
Structure -.214 .075 - -2.866 .004
121
Perceived -.002 .041 - -.041 967
Usefulness .002
PEOU .570 .036 .656 15.704 .000
Task 074 .044 .061 1.663

a. Dependent Variable: AMT

E.5. Final research model

The final research model diagram illustrates the refined framework for
understanding mobile technology acceptance among lecturers in South African
HEIs. It integrates key constructs technological characteristics, task characteristics,
individual characteristics, perceived ease of use, and perceived usefulness to explain
their influence on adoption. These elements reflect the interplay between
technology, user capabilities, and task alignment, emphasizing factors with the most
significant predictive power based on empirical findings. Notably, the structure
construct from the original ST model was excluded due to its limited direct impact
and overlap with other variables. This streamlined model provides a comprehensive
yet focused representation, aiding educational institutions in designing effective
strategies for fostering mobile technology adoption.

TTF Model
Technology Task Individual
Characteristics | | Characteristics | | Characteristics
B=0,32 B=0,28 B=0,25
HA1 H2 H3

| | v

Acceptance of
Mobile Technologies

R2 = 0,67

[ [
H4 H5
v v

Perceive usefulness Perceive ease of use
3=0,30 B=0,35

Figure 2. Final Research Framework
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e Technological Characteristics: This construct represents the technical aspects of
mobile technology, such as hardware, software, and user support services. It has
a direct impact on mobile technology acceptance. This relationship was
supported by the hypothesis H1.

e Task Characteristics: This refers to how well mobile technology fits the tasks
that lecturers need to perform. The fit between tasks and technology directly
influences acceptance. This relationship was supported by the hypothesis H2.

e Individual Characteristics: This includes personal factors such as computer
literacy, motivation, and training. Individual readiness and capability
significantly influence technology acceptance. This relationship was supported
by the hypothesis H3.

e Perceived Ease of Use: Defined as the degree to which lecturers believe that using
mobile technology would be free of effort. It directly affects both satisfaction
and overall acceptance. This relationship was supported by the hypothesis H4.

e Perceived Usefulness: This is the degree to which lecturers believe that mobile
technology will enhance their teaching effectiveness. It is a strong predictor of
acceptance and is influenced by individual characteristics and perceived ease of
use. This relationship was supported by the hypothesis H5.

F. Contributions and Conclusion of the Study

This study marks a significant advancement in the field of educational
technology by developing a sustainable framework tailored to the specific context
of South African higher education institutions. By integrating three prominent
theoretical models - the Technology Acceptance Model (TAM), Task-Technology Fit
(TTF), and Structuration Theory (ST) - the framework offers a multifaceted
understanding of the factors influencing the acceptance of mobile technology for
teaching and learning. This integration allows for a comprehensive examination of
the interplay between individual perceptions, technological characteristics, task
alignment, and structural influences on technology adoption. By addressing multiple
dimensions of acceptance, the framework provides a nuanced understanding of the
complex dynamics shaping educators' attitudes and behaviors towards mobile
technology integration.

Theoretical contributions of this study extend beyond the mere application of
existing models, as it enriches the theoretical landscape by integrating diverse
perspectives into a cohesive framework. By incorporating structural elements from
Structuration Theory into the traditionally individual-focused TAM and TTF models,
the framework acknowledges the broader socio-organizational context within
which technology adoption occurs. This comprehensive framework acknowledges
that the acceptance of technology is not exclusively governed by individual
convictions and perceptions; rather, it is also shaped by institutional norms, support
systems, and power relations. Consequently, the framework provides a more
intricate comprehension of the socio-technical dimensions inherent in technology
adoption processes, thereby contributing to theoretical progress within the domain
of educational technology adoption. Examining this from a hands-on viewpoint, the
structure presents valuable perspectives for teachers, decision-makers, and
academic organizations focused on promoting the successful incorporation of
mobile tech into teaching methods.
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Through clarifying essential elements of technology acceptance like perceived
usefulness, usability, task alignment, and organizational backing, the framework
offers useful insights for developing strategies and interventions intended to
promote technology adoption. For instance, institutions can develop targeted
training programs to improve educators' technological literacy and provide robust
technical support mechanisms to address implementation challenges. Furthermore,
by acknowledging the influence of organizational policies and cultural paradigms in
influencing technology acceptance, institutions have the capacity to enact
supportive policies and cultivate an innovative culture that enhances the
endeavours associated with technology integration.

Despite its contributions, the study is not without limitations. The
generalizability of the findings may be limited to the specific context of South African
higher education institutions, and further research is needed to validate the
framework in diverse settings. Additionally, the reliance on cross-sectional data and
self-reported measures may introduce bias and limit the causal inferences that can
be drawn from the findings. Nonetheless, the study lays a solid foundation for future
research and practical interventions aimed at promoting the acceptance and
sustainable use of mobile technology in higher education. By bridging theoretical
insights with practical considerations, the framework offers a holistic approach to
addressing the complexities of technology adoption, positioning educators and
institutions for success in the digital age.
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