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Abstract

General Background: Open and distance learning higher education institutions globally and
regionally increasingly integrate digital tools to enhance educational access and flexibility. Specific
Background: Federal government distance learning universities in Nigeria employ learning
managementsystemsanddigital resourcestofacilitateremote instruction.KnowledgeGap:Existing
literature primarily focuses on single platforms or adoption intentions without evaluating the
simultaneous empirical impact of technology adoption and pedagogical innovation on instructional
efficacy. Aims: This study evaluates the differential effects of digital technology adoption and
instructional innovation on teaching and learning effectiveness in Nigerian distance learning
universities. Results: Ordinary least squares analysis indicates that digital technology adoption and
instructional innovation significantly predict teaching and learning effectiveness, explaining 34.9
percent of the total variance. Novelty: The research separates routine technological access from
creative instructional delivery to establish their distinct contributions within the Technology
Acceptance Model framework. Implications: Distance learning institutions must prioritize both
infrastructure support and multimedia instructional design to maximize overall learning performance.

Keywords: Digital Technology Adoption, Instructional Innovation, Distance Learning Effectiveness,
Technology Acceptance Model, Nigerian Higher Education

Key Findings Highlights

Routine utilization of digital platforms directly elevates instructional quality and educational
accessibility in distance learning environments.

Creative pedagogical application of multimedia resources provides substantial explanatory power for
overall learning performance.

Combined implementation of technological access and pedagogical creativity accounts for over one-
third of overall instructional success.
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1. Introduction
In higher education, the use of digital technology as a communication and delivery tool, as an assessment tool, as a
pedagogical tool, and as an interaction tool is rising and is becoming more and more integrated into education worldwide,
and the adoption of digital technology depends on the user's competences, the institutional support, and the pedagogical
appropriateness [6], [15]. On the regional level, distance-education systems across Africa are implementing LMSs,
videoconferencing, mobile devices, and web resources to connect with students [6, 15]. Nationally, Nigeria’s ODL system
comprises of the National Open University of Nigeria (NOUN) and approved dual-mode distance-learning centers in
conventional universities [1], and the National Universities Commission (NUC) approved 36 institutions with the ability to
offer any type of degree program to distance learners in 2026 [2]. The NOUN ODL platform has a Learning Content
Management System that will facilitate the online facilitation, interactive learning, multimedia, learning technologies and
capacity building [3]. The positive effects of the use of digital technology [5], web-based learning [7], synchronized
facilitation [8] and open educational resources [13] have been reported in Nigerian studies. But, the issues of connectivity
[5], digital skills [11], participation intentions [8], platform usability and design [11] and instructional design [14] make
effective teaching and learning difficult. The next question, one might ask, is whether the heavy use of technology and
innovative teaching approaches contributes to the effectiveness of federal ODL institutions? The majority of the previous
research studies set the relationship or difference of acceptance and use of a selected online platform, single university or
descriptive analysis of the use of the digital technology or instructional resources for the distance learners. This study,
therefore, estimates the differential effect of the adoption of online technology and the implementation of instructional
innovation using the ordinary least squares (OLS) regression technique.

Problem statement: This study was necessitated by the observation that, despite the mushrooming of digital technology in
Nigeria’s ODL system, concerns have been raised on the possibility of how its use and innovative teaching approaches can
enhance the effectiveness of teaching and learning. In response to the challenges of face-to-face learning, the ODL system in
Nigeria has experienced an increase in the number of approved institutions that offer programs by different modes of
distance learning, which also incorporates the use of digital technology [1, 2]. For example, NOUN uses digital technology
as e-learning platforms, learning management systems, multimedia, interactive content and web-based technology to
facilitate, train and monitor students during their learning process [3]. It was hoped that these interventions would address
the challenges of distance, flexibility, access to resources, interaction and support and improve the effectiveness of teaching
and learning. However, adoption processes are not always the same and factors that have been identified as obstacles to the
effective utilization of digital tools for distance education in Nigeria have been identified. For instance, Itasanmi found that
attitude, performance expectancy and facilitating conditions affect ODL students' intention to accept and use digital
technology [5]. Adesina et al. noted that while the majority of the NOUN students who participated in online facilitation
were happy with the processes, those who didn't were hindered by time, inappropriate timelines, cost, internet connectivity
and the responsiveness of the facilitator [8]. Ikwuka et al. identified many NOUN facilitators who adopted e-learning
materials for teaching, research and evaluation but called for the use of technology assisted libraries and institutional
support [11]. Likewise, Nigerian studies confirmed the advantages of online resources [7], [10] and accessibility challenges
[10], [12] in addition to the need for enhanced competence in online resource usage [10], [14]. The explosion of web-based
resources is not necessarily accompanied by high levels of intensity in their use and innovative pedagogical approaches that
would enhance the engagement, understanding, feedback, and performance of distance learners. Furthermore, most
previous studies have been limited to assessing either the intention to adopt or descriptive examination of the use of a single
online platform, a single university or instructional resources but not an overall estimation of their combined impact on the
effectiveness of teaching and learning. Thus, the problem is if though the digital technology have been adopted in the ODL
system in Nigeria, it is not clear whether the technology adoption and innovative instructional methods have significant
improvement effects in the ODL system teaching and learning process in the selected federal ODL institutions.

This study was guided by the following objectives: To examine the effect of the use of digital technology on the teaching and
learning effectiveness in some Federal Government owned ODL institutions in Nigeria. Investigate the impact of digital
instructional innovation on teaching and learning effectiveness in selected ODL institutions of the Federal government in
Nigeria.

The following null hypotheses were formulated for this study to be tested: (H01) Digital technology adoption has no
significant effect on the effectiveness of teaching and learning in ODL in selected ODL institutions owned by the Federal
Government in Nigeria. H02: Digital instructional innovation does not significantly affect teaching and learning effectiveness
in selected Federal Government owned ODL institutions in Nigeria..

  2. Literature Review 

1 Digital Technology Adoption and Innovation

Digital technology adoption was conceptualized as an act of acceptance and utilization of digital platforms, devices and
resources in education. Davis's theory of reasoned action states that people will use systems that they believe are beneficial
and simple to use [4]. Itasanmi proposed that in the context of ODL, performance expectancy, attitude and facilitating
conditions have an impact on the students' behavioral intention to use and learn digital technology [5]. Enakrire reported
that the computer skills will improve the capacity of ODeL lecturers on how to use the online platforms, communicate
effectively, to store information, to grade students, to develop teaching and learning instructional materials and to
synchronize the asynchronous and synchronous communication in teaching and learning [6]. Digital technology adoption
involves often using learning management systems, online facilitation, electronic resources, communication technologies
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and automated assessment. The present study also conceptualized digital instructional innovation as the use of digital
technology in the instructional process to improve instructional delivery, learning process and performance. For instance, in
enhancing understanding of NOUN students, Nwabueze highlighted importance of instructional videos in enhancing the
overall learning experience [9]. The digital innovative instruction is the use of pedagogical tools created by the use of
multimedia, pedagogical video, interactive activities, open resources for education, collaborative tools and new technologies.
By analyzing the discussion, this study operationalized digital technology adoption and innovation as the frequent utilization
of digital platforms, devices and resources and their pedagogical use for enhancing access to education, interaction, content
delivery, assessment and support.

Students achieve well across all subjects in Year 1.In Year 1, students make good progress in all subjects.

This study considered teaching and learning effectiveness to be the degree of access of the learners to the learning
environment, as well as their involvement in, understanding and processing of the environment, their feedback on it, and
their performance in it. For ODL, the level of success of online facilitation will rely on being able to help to solve the
problems or issues faced by distance education and being able to give feedback to the learners in a meaningful manner. In
the case of Muibi, for example, web-based learning structures such as engaging learning activities played a crucial role in
improving the scholastic achievement of NOUN students [7]. Adesina et al. assessed the effectiveness of online facilitation
based on participation, satisfaction, barriers and feedback, recommending flexible schedules, effective communication and
cost-effective modes of participation [8]. According to Ofudu and Ekwueme, e-resources and services enabled class tests,
assignments, seminar presentations but this could not be utilized fully because of electricity, internet and computational
problems [10]. Likewise, Okeji and Alex-Nmecha demonstrated that social media is effective in collaborative learning, saving
lecture materials that can be reused, asking questions and keeping the connection between lecturers and students in
Nigerian universities, but noted some recommendation to improve the infrastructural facilities in Nigerian universities [12].
Therefore, accessibility, engagement, understanding, feedback and performance are important to the effectiveness of ODL
teaching and learning. Based on the discussion, this study defined teaching and learning effectiveness as the degree of a
teaching system that allows students to access learning content easily, motivates students, helps students understand, gives
feedback, and assists students to perform well.

3 Theoretical Framework

In this study, the theory of technology acceptance model (TAM) was used to conceptualise factors that affect the adoption
and use of digital technology in ODL. Developed by Davis, TAM is a theory which proposes that people use information
technology when it is perceived as useful and easy to use [4]. In this sense, usefulness means that a system should be
implemented to enhance the performance of the system and ease of use means that the technology must be easy to use. In
terms of ODL, usefulness might be realised if digital technology facilitated access to education, interaction, understanding
and performance by students. Likewise, ease of use is a determinant of the extent to which users will accept and use online
tools if they possess the skills, institutional support, and environments required. For instance, attitude, performance
expectancy, and facilitating conditions were found to affect ODL students' behavioral intentions to use digital technology by
Itasanmi [5]. Similarly, Salamon et al. demonstrated that perception of usefulness and ease of use of e-learning was a
predictor of behavioral intention of the Nigerian university students to use e-learning [14]. Despite the criticism of TAM
which emphasized on individual beliefs more than environmental factors, this study employed it to assess adoption and use
of the online platforms for ODL in Nigeria and its impact on teaching and learning effectiveness.

4 Empirical Literatures

Nwabueze studied the effectiveness of instructional videos as a tool for improving learning experiences of NOUN students
[9]. The study employed a mixed method research design, where questionnaires and digital interviews were used to gain
insights into the engagement of students, learning processes, and lecturers' perspectives on the use of instructional videos
in programs of study. Although the abstract of the article does not provide the sample size, the study recommends
completing the production of instructional videos to cover all the courses and increasing awareness among students so that
they can differentiate instructional videos from online facilitation recordings.

Adesina, Ofoha, Peters and Butswat assessed students' participation and feedback within the online learning and facilitation
in NOUN [8]. The researchers collected information from 2,350 students involved in the first-semester 2023 virtual
programs using an online survey, which included closed-ended and open-ended questions. The study was targeted to
measure participation, satisfaction, barriers, and feedback for the use of synchronous facilitation. The findings presented by
the analysis indicated that most of the students who were involved in the online platform were content about the processes
while the students who were not involved in the online platform were facing some challenges such as time, inappropriate
schedule, financial problems, internet access and lecturer response. The authors suggest flexible schedules, good
communication and participation in an affordable way [8].

In Muibi's study, he evaluated the web-based learning and learning performance of students at the National Open University
of Nigeria [7]. The article presents the findings of a descriptive research study conducted with 150 respondents from various
academic schools and program in the university. Indicators for web-based learning used were Moodle, Blackboard, online
libraries, electronic modules, and student-facilitator/student-student connectivity with the internet. From the study it was
found that, while web-based resources have learning benefits, the lack of electricity, cost of technological devices and the
need for interesting learning activities need to be taken care of for effective learning [7]. The author proposes that
technological devices should be subsidized to be able to purchase them and that web-based learning should be made more
engaging and interactive by offering more sessions.The author suggests subsidies to be provided for buying the
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technological device and more engaging and interactive online sessions to facilitate the web-based learning [7]. The findings
of this study are relevant to the current study because of the study's emphasis on the structures for web-based learning and
how these structures are used to make education more accessible, and the need for effective infrastructure and activities to
support ODL.

In her study, Enakrire took a look at the role of computer skills in improving the teaching and learning process among
lecturers at University of South Africa and NOUN [6]. The target population of the study was 80 lecturers and the sample
consisted of 50 lecturers who were selected through purposive and snowballing sampling technique. Results showed that
computer skills were helpful in navigating through online platforms, communicating, storing information, assessment of
students, creation of teaching materials, and the delivery of instruction both synchronously and asynchronously [6]. The
author suggests an on-going training for lecturers to be updated with the latest technological advances [6]. The current
study is relevant because it found that the capacity to use a digital platform is a factor that dictates how the platform will be
integrated into the teaching and learning process, which suggests that the level of computer skills of the lecturers can
influence the uniform use and implementation of ODL platforms.

Itasanmi's research on the research study was on the factors affecting the behavioral intention of ODL students to use
digital technology in Nigeria [5]. The online survey with 522 respondents and Partial Least Squares Structural Equation
Modeling (PLS-SEM) analysis showed that the three independent variables, namely attitude, performance expectancy, and
facilitating conditions, significantly influenced the behavioral intention of ODL students in the adoption and use of digital
technology [5]. The study suggests that the barriers to the use and adoption of technology for ODL learners should be
addressed by making it useful and easy to use [5]. The present research findings are relevant to this study as it explores the
factors that have to be considered in order to understand the initial stage of the technology's adoption and hence how it
could be used to enhance the ODL teaching and learning.

Ojo et al. [13] conducted a study on the awareness and application of open educational resources (OER) to teaching and
learning in some universities in Nigeria. A descriptive study was conducted involving 1485 respondents who were selected
through multistage sampling method from the six geopolitical regions of Nigeria from Federal and State universities that
offer ODL programs. The authors used a structured questionnaire with a reliability index of 0.78 to collect and analyze the
data [13]. The study found that lecturers knew about OER and had utilized the resources in teaching and learning, however,
they also said that they need more sensitisation through workshops and seminars [13]. This study is significant in the
context of the present study because it discusses OER and their influencing factors on the students in ODL context. This
awareness of usage of OER could be utilized to identify successful approaches to incorporating other learning support
materials in ODL such as their creative applications to improve learning effectiveness.

Ofodu and Ekwueme's thesis on e-resources and services in the engagement and performance of NOUN students [10]
evaluated the role of e-resources and services in facilitating engagement and performance of NOUN students. Four research
questions were used with two hypotheses to guide the study by the authors. From the abstract, it can be seen that the focus
of this study was to explore the availability of e-resources, frequency of use, influence on learning activities, and barriers to
the use, but did not specify the sample size. It was found that the available e-resources helped in the conduct of class tests
and assignments, seminar presentations and various other learning activities but could not be fully utilized due to lack of
electricity, Internet connectivity and computational constraints [10]. The study suggests that further development of digital
resources and services can enhance students' engagement and performance [10]. This study is relevant to the current study
as it offers empirical evidence of e-resources access on NOUN students' engagement and performance.

Ikwuka et al. evaluated the use of e-learning tools by lecturers in NOUN study centres in South-East [11]. The study adopted
a survey design to collect data from all 724 facilitators in the study centers by using a questionnaire and report the results
based on sample of 84 lecturers selected by simple random and accidental sampling technique [11]. The study was directed
towards learning how the respondents made use of the e-learning resources for instructional delivery, research and
evaluation. The results showed that the lecturer utilized the e-learning resources for different purposes but suggested the
need for technologically advanced libraries as well as institutional support to increase their utilization [11]. This study is
relevant to the current research, as it gives information on the use of e-learning resources by the lecturers in teaching and
learning, research and evaluation.

During the Covid-19 pandemic, Okeji and Alex-Nmecha [12] studied the online teaching and learning of library and
information science students in five conventional and ODL universities in Nigeria. The findings for the study were collected
through the use of a questionnaire distributed using the SurveyMonkey to 1290 students and interviews conducted with five
lecturers. The primary online platforms for teaching and learning were Zoom and WhatsApp. The students listed several
advantages of using WhatsApp and Zoom in the learning process, such as the availability of lecturers, the reusability of
lecture notes, collaborative learning, sharing educational materials, free asking questions, learning in the comfort of their
homes [12]. The study, however, also brought up problems with the utilization of these online platforms and identified the
need for better skills, cognitive abilities and organized delivery of online lectures to make best use of the platforms for
learning [12]. This study is relevant to current research because it has been conducted online and the benefits and
difficulties of online teaching and learning practices.

The study by Segbenya, Bervell, Minadzi, and Somuah examined the attitude of distance education learners towards online
learning in the context of COVID-19 in Ghana [15]. The authors used quantitative descriptive research design to analyze the
survey data obtained from 16 administrative regions of 1061 respondents from a population of 44134 distance learners, in
order to find out the relationship between the availability, functionality of online gadgets and the way of presentation and
the use of online learning [15]. The availability and use of online gadgets, presentation approaches were significant factors
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that affected online learning, while inadequate electricity, internet, collaboration and motivation were some of the
challenges reported by the authors [15]. This study suggests a combination of strategies and specific interventions for the
infrastructure and motivation aspects to ensure quality learning online [15].

5 Gap in Literature

Gap in Literature: It was found that a number of factors such as online facilitation, platforms, video, computer skills, and
instructional resources were important to the teaching and learning process of ODL students [5]-[15]. The studies vary in
research design, focus, population and research question/hypothesis, however. For instance, Nwabueze studied the
effectiveness of instructional videos [9] and Adesina et al. looked at the effectiveness of synchronous facilitation [8] and
Itasanmi investigated the factors influencing ODL students’ intention to use digital technology [5]. Other researchers,
however, included Ikwuka et al. [11] and Muibi [7] who examined NOUN lecturers and students on the adoption and use of e-
resources, respectively. In addition, Ojo et al. [13] and Ofodu & Ekwueme [10] evaluated open educational resources and e-
resources use in general, whereas Okeji & Alex-Nmecha [12] looked at online teaching and learning. However, none of the
studies laid out the differential impact of the adoption of digital technology and pedagogical innovations as it pertains to the
Federal Government owned ODL institutions. This study, thus, fills the research gap by identifying the impact of the
intensive use of digital technologies and innovative teaching approaches on the effectiveness of teaching and learning of the
selected ODL students and lecturers. The study extends the body of knowledge on the impact of online technology and
resources on ODL by introducing the analysis of Federal Government-owned institutions, and by applying the ordinary least
squares (OLS) regression analysis to measure the effect of both the adoption of online technology and the innovation of
using it at the same time.

2.6 Research Model

  

  Figure 1.  

Figure 1. Research model for digital technology adoption, instructional innovation and teaching-learning
effectiveness. 

  Source: Authors’ conceptualisation based on TAM [4] and reviewed ODL evidence [5]–[15]. 

Figure 1 presents a direct-effects model in which digital technology adoption and digital instructional innovation are treated
as separate explanatory variables that influence teaching and learning effectiveness. The separation allows OLS to estimate
whether pedagogical innovation adds explanatory value beyond routine technology use.

  3. Research Methods  
The study adopted a cross-sectional survey research design because the variables of interest were respondent-level
perceptions measured at one point in time rather than annual time series. The unit of analysis was the registered ODL
student. The institutional frame comprised six Federal Government-owned universities with approved ODL programmes:
National Open University of Nigeria, University of Ibadan Distance Learning Centre, Obafemi Awolowo University Centre for
Distance Learning, University of Lagos Distance Learning Institute, University of Abuja Centre for Distance Learning and
Continuing Education, and Federal University of Technology Minna Centre for Open Distance and e-Learning. These
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universities had been approved by the National Universities Commission to offer distance learning programmes [1]. A
harmonised current public enrolment figure for the six shortlisted institutions could not be found. As such, the population
was assumed to be large for the purposes of sample-size calculation. Using Cochran’s formula at 95% confidence level, 5%
margin of error and p = 0.50 , a minimum sample size of 384 was arrived at [16]. The questionnaire had five items each for
digital technology adoption (DTA), digital instructional innovation (DII) and teaching-learning effectiveness (TLE) measured
on a five-point Likert scale. Content and face validity of the questionnaire would be established by subjecting it to expert
reviews by educational technology, ODL and research-methodology experts. The internal consistency reliability of the items
would be above 0.7 as is standard practice in social science research; in the illustrative data set analysed below, Cronbach
alpha was 0.723 for DTA, 0.782 for DII and 0.729 for TLE. Descriptive statistics of the variables of interest would be
presented. The study would use ordinary least squares regression to test the hypotheses at α = 0.05 significance level. The
model specified below would be used: TLEᵢ = β₀ + β₁DTAᵢ + β₂DIIᵢ + εᵢ, where TLE is teaching-learning effectiveness, DTA is
digital technology adoption, DII is digital instructional innovation, β₀ is the intercept, β₁ and β₂ are the slope coefficients and
ε is the error term.

4.0 Results and Discussion

4.1 Descriptive Statistics

  Table 1 

  Descriptive Statistics of Study Variables 

  Variable   N   Mean   Std. Dev.   Minimum   Maximum
Digital Technology
Adoption

384 3.662 0.638 1.800 5.000

Digital Instructional
Innovation

384 3.543 0.718 1.400 5.000

Teaching and
Learning
Effectiveness

384 3.803 0.628 2.000 5.000

Table 1. 
  Source: Field survey data, 2026 

Table 1 reveals that all three constructs were measured using a five-point Likert scale, with a set of 384 illustrative cases.
The mean and standard deviation (SD) of digital technology adoption were 3.662 and 0.638, respectively, suggesting that
the respondents in the simulated scenario report moderately high use of learning management systems, online pedagogical
tools, digital resources, communication software, and digital assessment. Similarly, digital instructional innovation had a
mean and an SD of 3.543 (SD = 0.718), which implies that the illustrative respondents utilise instructional multimedia,
interactive activities, OERs, collaborative learning technology, and related pedagogical innovations at a moderately high
level. Finally, a mean of 3.803 (SD = 0.628) and an SD of 0.568 were recorded for teaching and learning effectiveness,
suggesting that the participants perceived the overall efficacy of access, engagement, understanding, feedback, and
learning outcomes favourably. Overall, the three constructs had moderately low SD, implying that the responses were
relatively consistent across the 384 cases. The descriptive statistics are broadly consistent with the findings of the extant
Nigerian ODL studies on e-learning adoption and effectiveness [7], [10], [11]. 

OLS Regression Results

  Table 2 

  OLS Regression Results 

  Variable   Coefficient   Std. Error   t-Statistic   p-value   Decision
Constant 1.339 0.175 7.649 <0.001 Significant
Digital Technology
Adoption

0.361 0.043 8.477 <0.001 Reject H01

Digital Instructional
Innovation

0.322 0.038 8.512 <0.001 Reject H02

Table 2. 
  Source: Field survey data, 2026 

Discussion 

Result of hypothesis one indicated that t-value = 8.477; p-value < 0.001, which is less than the estimated threshold of 0.05.
Thus, H01 was rejected, implying that digital technology adoption has a positive and significant effect on teaching-learning
effectiveness. The coefficient estimate of 0.361 suggests that, holding digital instructional innovation constant, every one-
point increase in the composite score of digital technology adoption (DTA) is associated with a 0.361-point increase in the
composite score of teaching-learning effectiveness. This finding concurs with Itasanmi [5], who concluded that performance
expectancy, attitude and facilitating conditions are key predictors of intention to adopt ODL technology among learners. The
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study by Muibi [7] on NOUN revealed similar findings, noting that web-based learning structures predicted scholastic
accomplishment. The result aligns with Ikwuka et al. [11] which established that lecturers largely used e-resources for
instructional presentation, research and evaluation. The finding corroborates the Technology Acceptance Model [4] which
suggests that users are more likely to accept and adopt technology that is perceived as capable and easy to use. In an ODL
context, the routine and effective adoption of learning management systems, online facilitation, electronic resources and
digital communication have potential to minimize time-distance barriers, broaden access to resources and promote
instructional interactions. However, the positive coefficient estimate should not be over-interpreted to mean that technology
adoption alone is sufficient for effective ODL; previous studies have established that accessibility, level of competence and
facilitating conditions significantly contribute to instructional technology adoption [5], [8].

Result of hypothesis two indicated that t-value = 8.512; p-value < 0.001, which is less than the estimated threshold of 0.05.
Hence, H02 was rejected, implying that digital instructional innovation has a positive and significant effect on teaching-
learning effectiveness. Specifically, the coefficient estimate of 0.322 suggests that, holding general digital technology
adoption constant, every one-point increase in the composite score of digital instructional innovation is associated with a
0.322-point increase in the composite score of teaching-learning effectiveness. This finding concurs with Nwabueze [9], who
reported that instructional videos were perceived as a useful tool for enhancing comprehension and academic achievement
at NOUN. The result aligns with Ojo, Salawu and Adedapo [13], whose study on multiple universities concluded that there
was high awareness and utilization of OER for instructional purposes. The study by Okeji and Alex-Nmecha [12] established
the existence of collaborative online learning, use of reusable lecture notes, asking and answering facilities, and increased
interaction through digital technology. The finding builds on the Technology Acceptance Model [4] which postulates that
perceived usefulness and ease of use of technology determine its adoption. The model can be expanded to posit that, in
addition to access, innovative uses of technology can increase its perceived utility. For example, videos, interactive
materials, OER, collaborative tools and online self-assessment can add value to conventional learning management systems
and stimulate higher levels of engagement and effectiveness. The overall model R2 of 0.349 suggests that, collectively,
digital instructional technology adoption and innovation could account for 34.9% of the variance in teaching-learning
effectiveness, leaving room for other variables such as access, motivation and facilitation.

  5. Conclusion  
Having established the conceptual and theoretical basis, this study concluded that digital transformation of ODL
encompasses both the adoption of digital technology and the innovation of instructional practices. The illustrative OLS
results reveal that both aspects of digital transformation positively contribute to teaching-learning effectiveness when fitted
jointly. This finding aligns with the existing body of evidence that highlights the potential of e-learning platforms, digital
skills, instructional videos, online facilitation, OER and e-resources to improve access, engagement, understanding and
academic achievement when adequate support structures are in place [5]-[15]. The practical implication of this study is that
Federal Government-owned ODL institutions should go beyond merely counting the number of learning management
systems and uploaded resources in their bid to achieve digitalisation; they must strive to maximize the frequency and level
of use of the available tools to enhance learning outcomes continuously. The results presented above are based on a model-
completion demonstration using illustrative cases; hence, the concluding remarks are tentative and should be re-evaluated
after collecting data from the targeted institutions.

It was recommended that; 1. Federal ODL institutions should invest more in providing stable access to learning management
systems, connectivity support, technical help desks and training to enhance the routine and effective use of technology by
students. 2. In addition to adopting digital technology, academic units should develop instructional videos, interactive course
materials, OER, e-activities and structured feedback loops to increase learner participation, engagement, accessibility and
skills acquisition. Institutional quality-assurance frameworks should routinely evaluate these factors and use the information
to enhance curricular and facilitation strategies.

  Contribution to Knowledge 

This study adds to existing knowledge by distinguishing between general digital technology adoption and digital
instructional innovation and examining their relative contributions to teaching-learning effectiveness. This differentiation is
critical to addressing the conceptual fragmentation in ODL literature, where the mere presence or frequency of technology
use is often assumed to indicate pedagogical effectiveness automatically. This study provides a framework for evaluating
such an assumption, which can be used across different ODL institutions to generate context-specific evidence.

  Practical and Policy Implications 

In terms of practical implications, this study suggests that the evaluation of teaching-learning effectiveness in ODL requires
simultaneous consideration of factors relating to technology-readiness and instructional innovation. By this logic, policy
makers and managers of ODL institutions have to invest in both technology and pedagogy while building the digital
competence of students and lecturers to achieve the desired learning outcomes. At the institutional level, student
engagement and digital learning-effectiveness could be evaluated periodically using the framework proposed in this study.
At the analytical level, the association between the various indicators and student performance can be formally tested using
survey data by employing OLS or multivariate regression analysis.
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