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Abstract

Digital technologies have transformed teaching and learning in higher education, especially in the context of Open
and Distance Learning (ODL). Technology adaptation is essential in ODL because it facilitates effective teaching
and learning in a flexible, accessible, and learner-centred environment which promotes engagement and self-directed
learning. The research investigates the influence of latent variables, including perceived usefulness, effort
expectancy, perceived ease of use, digital literacy, on the adaptation of technology in ODL via mediating role of
digital literacy. This research develops a conceptual model and employs Structural Equation Modelling (SEM) using
Partial Least Squares (PLS) to examine the impact of digital literacy on Bangladesh Open University (BOU)
learners’ intention to adapt to digital technologies. The findings show the significant interrelationship between
digital literacy skills and adapting digital technologies among BOU learners. The results show that digital literacy
has a direct and substantial impact on technology adaptation in ODL, whereas perceived usefulness does not.
However, digital literacy fully mediates the relationship between perceived usefulness and technology adaptation in
ODL. This research recommended that more attention be paid to redefining policies and strategies for enhancing
digital literacy to ensure equitable opportunities for learners. This will improve the teaching and learning
environment at BOU.
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1.0 Introduction

The term distance education, which describes circumstances in which the teacher and the student are in different
physical locations, has been around since the eighteenth century (Holmberg, 1995). The first known instance of
distance education was the announcement of stenography courses offered via distance education that was published
in the Boston Gazette in 1728 (Holmberg et al., 2005). Distance learning began with correspondence and progressed
to radio, television, teleconferences, cassettes, faxes, video conferences, and, ultimately, the internet (Kasimoglu et
al., 2022). Open and Distance Learning (ODL) has been revolutionized by digitalization, which has greatly
increased learning flexibility, engagement, and accessibility (Korhonen et al., 2021).

The higher education system has changed to reflect a world where different types of technologies are
widely used for both teaching and learning. The educational process benefits from the use of technology in both
teaching and learning. The development of ODL and learner-centred environments has been greatly facilitated by
technology. This adoption of technology has increased the popularity of ODL among students because it provides
flexibility and accessibility (Othman et al., 2022). Similarly, ODL lecturers discovered that using technology can
enhance student collaboration and interaction. Since technology makes it easier to manage a large number of
students from around the globe, it may be regarded as an affordable teaching strategy at the institutional level
(Adelakun, 2023).

ODL allows learners to learn at their own pace, at any time, from any location. Technologies enable
learners to access materials at any time and from any location using a computer or mobile device. Furthermore, the



use of technology unveils opportunities to foster communication between students, students and instructors, and
ODL experts. Numerous research demonstrates that interaction can improve learning and reduce the physiological
distance associated with ODL (Hongyu, 2020; Zhang et al., 2022). Using interactive technology that offers two-way
communication and multiple representations could increase online learners' interactions and improve their learning
outcomes. However, access to technology remains significant challenges in many countries, particularly developing
countries, due to inadequate infrastructure.

Technology can assist learners develop the critical thinking and problem-solving abilities needed in the
twenty-first century. Online instructors can use a variety of tools, including Google Docs, Zoom, and other
platforms to create activities that help learners develop their critical thinking abilities (Arabloo et al., 2021).
However, instructors’ pedagogical abilities continue to be essential for helping students develop their skills. Without
strong digital literacy, creating exploratory curricula that involve students in inquiry-based, hands-on learning is
extremely challenging.

Numerous definitions have been proposed for digital literacy. Digital competency, also known as digital
literacy, is the capacity "to explore and face new technological situations in a flexible way" (Calvani et al., 2008).
Proficiency in digital literacy facilitates the analysis, selection, and critical evaluation of data and information, as
well as the utilization of technological capabilities to solve problems and represent them (Naamati-Schneider & Alt,
2024). It also helps to create collaborative and shared knowledge. The ability to understand and apply digital
technologies is linked to digital literacy skills, which motivate students to acquire the competencies required in the
twenty-first century. The core theme of the preceding discussion is the importance of digital literacy skills in
incorporating technology into the learning process. So, the purpose of this research is to examine the impact of
digital literacy as mediator on the technology adaptation in ODL.

2.0 Literature Review and Hypotheses Development

Technology has significantly impacted the education, business, and service sectors, as well as our daily lives.
Technology closely associated with ODL that helps learners improve their learning experiences throughout their
educational journey (Saidi et al., 2021). Learner behaviours are important for the success of ODL via technology.
Students are aware of the risks they will incur when using technology for learning. Self-motivation and other forms
of student innovation ultimately contribute to the adoption of technology (Ojo et al., 2024). Students' awareness and
motivation for themselves is another crucial issue. Another important concern is students' self-awareness and
motivation. The process of learning has a purpose, and student awareness depends on what is expected of them.
What is expected of the learner determines their awareness and provides an objective for the process of learning.

2.1 Perceived Usefulness

Perceived usefulness (PU) evaluation is essential since it can help with technology adaptation in ODL. Perceived
utility is a common way to gauge technology adoption (Nurshahidah et al., 2021). Thus, the perceived utility of the
technology can be used to measure how well the learning process is progressing. This implies that the effectiveness
of the learning process can be evaluated based on how useful people think technology is (Zhai & Shi, 2020). The
learners assess a variety of factors that can enhance perceived usefulness, and this behaviour is often measured to
determine how well users adapt to new technology. It is widely accepted that using technology to improve learning
is linked to perceived usefulness. To investigate the connection between perceived usefulness and technology
adaptation in ODL, the following hypothesis was created.

H1: There is a strong positive correlation between perceived usefulness and technology adaptation in ODL.

2.2 Effort Expectancy



Adapting technologies for students depends on effort expectation (EE), which helps to improve learning by means of
better adaptation of technologies. Developing mastery with educational technology and adjusting to new
technologies depend much on desires of effort (Sari et al., 2024). Furthermore, ODL institutions should focus on
effort expectation to build platforms and technologies that are simple to operate and help to simplify tasks (Osman
& Yasin, 2023.). Providing comprehensive training courses and continuous assistance helps students to effectively
negotiate and use digital tools. To investigate the connection between effort expectancy and the adaptation of
technology in ODL, the following hypothesis was created.

H2: There is a strong positive correlation between effort expectancy and technology adaptation in ODL.
2.3 Perceived Ease of Use

Perceived ease of use (PEOU) refers to the user's assessment of how simple something is to use. Both a user's
attitude and preference for technology affect their intention to use it (Noh et al., 2021). Understanding learning
technologies and optimising learning through technological adaptation depend heavily on learner intention.
Perceived ease of use is therefore one of the most important metrics for assessing the adoption of technology in
education (Rahim et al., 2022). To investigate the connection between perceived ease of use and technology
adaptation in ODL, the following hypothesis was created.

H3: There is a strong positive correlation between perceived ease of use and technology adaptation in ODL.
2.4 Facilitating Conditions

The degree to which an individual believes that there is a technical and organisational framework in place to enable
system use is known as facilitating conditions (FC) (Merhi et al., 21). Thus, perceived facilitating conditions have a
major effect on behavioural intention to adopt a technology, which in turn affects real technology use. The use of
technology still depends on several infrastructure and resources, including cellphones and an internet connection
(Noh et al., 20211). In this sense, the fact that these needs are not free for consumers helps to explain the observed
influence of facilitating conditions. To investigate the connection between facilitating conditions and the adaptation
of technology in ODL, the following hypothesis was created.

H4: There is a strong positive correlation between facilitating conditions and technology adaptation in ODL.
2.5 Digital Literacy

Digital literacy (DL) can increase a person's capacity for effective technological use. Students' degree of digital
literacy directly influences their plans to use digital technologies for learning (Sang et al., 2023). Furthermore,
influencing their expectations would be the degree of effort needed to acquire and apply a new technology as well as
whether using that particular technology would enhance their learning outcomes (Jang et al., 2021). Therefore, the
aim of this study is to investigate, using the mediating role of digital literacy, the interactions among perceived
usefulness, effort expectation, perceived ease of use, and facilitating conditions in measuring technology adaptation
in ODL. The following hypothesis was developed to investigate whether the digital literacy mediates the
relationship between latent variables used in this study and technology adaptation in ODL.

HS: Digital literacy mediates the relationship between perceived usefulness and technology adaptation in ODL.
Hé6: Digital literacy mediates the relationship between effort expectancy and technology adaptation in ODL.
H?7: Digital literacy mediates the relationship between perceived ease of use and technology adaptation in ODL.

H8: Digital literacy mediates the relationship between facilitating conditions and technology adaptation in ODL.



2.6 Conceptual Framework:

After conducting an extensive literature review, the researchers developed the conceptual framework outlined
below.
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Figure 1: Framework for direct as well as specific indirect effect of the variables
Source: Authors’ own work

3.0 Methodology

The study uses a reflective multi-indicator model to look at hidden factors and make scales to figure out how the
variables affect the technology adaptation in ODL. As part of a convenience sampling survey, questionnaires were
sent to 365 BBA graduates of Bangladesh Open University in January and February 2025. A five-point Likert scale
with the options of strong agreement or strong disagreement was included in the questionnaire for this investigation.
Out of the 365 surveys, 79.18% were answered. After removing 19 non-users, 270 responses were examined. The
data was analysed using structural equation modelling (SEM), which establishes connections between latent
variables and observed indicators in a model. The model parameters were calculated using the statistical tool Smart
PLS 4.0. The Smart PLS analysis begins by evaluating the measurement model, which includes the reliability and
accuracy of the study's measurements. The direction and intensity of the latent variable connections are then
validated against the structural model using route analysis. Through mediation analysis, the impact of a mediator on
technology adaptation is also investigated.



4.0 Results and Discussion

4.1 Structural Model Assessment:
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Figure 2: Result for testing the hypotheses; Source: Authors’ own work

Table 1: R-square
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Particulars R-square R-square adjusted
Digital Literacy 0.531 0.511
Technology Adaptation in ODL 0.470 0.464

Source: Authors’ computation

The digital literacy variance is explained by the model to the variance of 53.1%. A satisfactory adjusted R2 of 51.1%
indicates that the factors are making a significant contribution. Additionally, the model explains 47% of the variation
in ODL's technology adaptation. A marginally acceptable adjusted R2 of 46.4% suggests that some of the predictors

might not have a significant impact.

Table 2: Construct Reliability and Validity

R Composite Average variance
Construct Cronbach’s alpha reliabiligf(rho a) extracgted (AVE)
Digital Literacy (DL) 0.922 0.923 0.812
Effort Expectancy (EE) 0.870 0.879 0.720
Facilitating Conditions (FC) 0.922 0.929 0.810
Perceived Ease of Use (PEU) 0.856 .0864 0.703
Perceived Usefulness (PU) 0.944 0.950 0.856
Technology Adaption in
DL(TADL) 0.922 .0929 0.810




Source: Authors’ calculation

The reliability and validity statistics for the six constructs used in this study are shown in the table 2. Cronbach's
alpha values, which fall between 0.856 and 0.944, show that all constructs have good to excellent internal
consistency. Confirming the reliability of the constructs, composite reliability (rho_a) values range from 0.864 to
0.950 are similarly high. Convergent validity is supported by the Average Variance Extracted (AVE) values, which
range from 0.703 to 0.856. These values show that each construct adequately captures the variance from its
indicators, exceeding the suggested threshold of 0.50.

Table 3: Discriminant Validity:

HTMT Ratio
DL EE FC PEU PU TAODL
DL
EE 0.341
FC 0.737 0.407
PEU 0.704 0.579 0.830
PU 0.754 0.443 0.498 0.626
TAODL 0.737 0.407 0.485 0.830 0.498
Fornell-Larker criterion
DL 0.901
EE 0.316 0.849
FC 0.685 0.375 0.900
PEU 0.627 0.499 0.741 0.839
PU 0.519 0.404 0.470 0.564 0.925
TAODL 0.585 0.375 0.950 0.741 0.470 0.900

Source: Authors’ calculation

The HTMT ratio and the Fornell-Larcker criterion for evaluating discriminant validity among six constructs are
shown in the above table. The HTMT ratios, which fall between 0.341 and 0.830, show sufficient discriminant
validity because they are below the suggested threshold of 0.90. The discriminant validity is further supported by the
Fornell-Larcker criterion, which demonstrates that the square roots of the AVE (diagonal values) are consistently
higher than the inter-construct correlations (off-diagonal values). Notably, both FC and TAODL have Fornell-
Larcker values of 0.900, suggesting a strong correlation that might call for additional research to look for possible
overlap or conceptual similarities.




4.2 Result Interpretation/Hypotheses Testing:
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Figure 3: Result for testing the hypotheses; Source: Authors’ own work
Table 4: Direct effect analysis:
Relationship Beta(p) STDEV T Statistics P-value Decision
DL —> TADL 0.685 0.067 10.224 0.000 Significant
EE ——> DL -0.034 0.098 0.342 0.733 Not Significant
FC —> DL 0.465 0.130 3.566 0.000 Significant
PEU —> DL 0.178 0.175 1.018 0.309 Not Significant
PU —> DL 0.214 0.076 2.799 0.005 Significant

Source: Authors’ own calculation

The path coefficients and the significance for the connections between different constructs, such as DL, TAODL,
EE, FC, PEU, and PU, are shown in the table 4. The relationships' direction and strength are shown by the path
coefficient (beta) values. TAODL and DL have a strong and significant relationship (beta = 0.685, p < 0.001),
indicating that DL has a significant effect on TAODL. DL benefits significantly from FC as well (beta = 0.465, p <
0.001). In a similar vein, PU significantly improves DL (beta = 0.214, p = 0.005). Nonetheless, the correlations
between EE (p = 0.733) and PEU (p = 0.309) and DL are not statistically significant, suggesting that these variables
have little effect on DL in the model.

Table 5: Mediating effect analysis:

Relationship Beta(p) STDEV T Statistics P-value Decision
EE DL TAODL -0.023 0.067 0.344 0.731 Not Significant
FC —>DL —>TAODL 0.319 0.103 3.099 0.002 Significant
PEU —DL ——>TAODL 0.122 0.124 0.985 0.324 Not Significant
PU —>DL —>TAODL 0.147 0.049 2.993 0.003 Significant




Source: Authors’ own calculation

The main focus is on the relationship between DL and TAODL. Digital literacy plays an important role in
open and distance learning contexts, as evidenced by the significant path coefficient between DL and TAODL (beta
= 0.685, p < 0.001), which shows that it has a strong and positive impact on technology adaptation. These findings
concur with the analyses of Sang et al. (2023) who observed that DL significantly influence TAODL.

DL and TAODL are also significantly improved by supporting constructs like FC and PU. It appears that
offering sufficient infrastructure, resources, and support systems improves students' ability to adapt to technology
(FC = 0.319, p = 0.002). Similarly, PU (beta = 0.147, p = 0.003) suggests that students are more likely to
successfully adjust to technology when they believe digital tools are beneficial. As well, the research conducted by
Tseng et al. (2022) and Nurshahidah et al. (2021) revealed that FC and PU positively impact the TAODL.

However, the non-significant paths from PEU (p = 0.324) and EE (p = 0.731) imply that perceived effort and ease of
use have little impact on digital literacy or technology adaptation in this context. These results contrast with those of
studies by Rahim et al. (2022) and Osman and Yasin (2023), which found that PEU and EE significantly affect
technology adaptation. This could suggest that students in open and distance learning environments may already be
familiar with the fundamentals of digital technology, which would reduce the importance of perceived effort and
usability in influencing technology adaptation.

5.0 Conclusions and Recommendations

The findings show significant correlations between perceived usefulness, effort expectancy, and technology
adaptation in ODL among BOU learners. However, in this context, the relationship between effort expectancy and
perceived ease of use with technology adaptation is not significant, contrary to previous research. This could occur if
students are unwilling to put effort, even if they are capable or digitally literate. Again, even if something is
technically simple, learners' perceptions might not be that way because they lack confidence, exposure, or
motivation. Therefore, further research can be conducted to determine the motivation or attitude of BOU learners
towards technology adaptation.

Easy-to-use technology is irrelevant to learners who are not interested in using it, and the effort needed
eventually becomes inconsequential. Therefore, EE and PEU do not translate into increased digital literacy, which
affected the ability to adapt to technology and ultimately affected learning. Furthermore, due to infrastructure
limitations, such as limited access to devices and the internet in developing nations, students may feel overwhelmed
by technology rather than its practicality. The study's findings suggested that in order to improve digital literacy and
help learners become more tech-savvy, some interventions, including education, training, and practical experience,
are required.
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