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Abstract—The Internet has given learners the ability to learn anytime and
anywhere at their own pace facilitated by interactive and adaptive software.
Digital learning technology is more than just providing students with a laptop.
Digital learning requires a combination of technology, digital content, and instruction. This study aims to identify and observe the impact and mediation of
top management support in relation to the successful adoption of digital learning technologies in developing countries. A questionnaire was designed and distributed to rate the successful adoption and utilization of digital learning technologies in developing countries and data was analyzed using structural equation modeling. This study provides empirical evidence and explains many complex factors, such as user awareness, perceived usefulness, perceived ease of
use, and information communication technology infrastructure, in the context of
top management support to facilitate the effective utilization of a digital learning technology. Mediating the top management support between adoption of a
digital learning technology and user awareness, perceived usefulness, and perceived ease of use provides clear and crucial evidence to support the effective
adoption of a digital learning technology.
Keywords— digital learning technology, e-learning, developing countries,
emerging learning technologies adoption success

1

Introduction

Digital learning technology (DLT) is defined as any type of learning that facilitated
by instructional practice or by technology that makes effective use of technology and
gives students some element of control over place, time, path and/or pace. Digital
learning technology provides a unique opportunity to enhance the quality of education
in a cost-effective manner. DLT encompasses intelligent tutoring, game-based learning, accessing digital content, collaborating locally and globally, assessment and reporting online, and Massively Open Online Courses (MOOCs) etc. [1].
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DLT improves the level of students’ participation during the learning process and
allows them to learn at their own pace and organize the order topics for the study
plan, thereby resulting in more independent learning. However, the globalization of
the DLT is paralleled with the dramatic developing in the using of the internet and
other technologies as supported tools [2].
The adoption and utilization of digital technologies in the educational system and
the internet have provided an unprecedented opportunity to create advanced education
around the globe [3]. Developing countries are categorized as such because their rank
in the United Nations Development Program (UNDP) Human Development Index is
low. There is a growing need for developing countries to adopt and utilize emerging
technologies in learning. However, developing countries are slow to adopt new technologies, particularly with regard to DLT. There is also a significant need for educational institutions in developing countries to upgrade traditional education to improve
learning processes [4]. The developing countries are a region which has suffered both
financially, economically, and technologically compared to the rest of the globe and
the process of DLT adoption facing challenges and obstacles in almost all the developing countries and is rather still at initial stages and slow growing in some cases due
to a number of factors such as, personal, organizational, and technological challenges.
However, in such countries, adoption and utilization of DLT in educational institutions are at an early stage [5].
The adoption and utilization of educational technology in the developing countries
faced many difficulties in the educational system and it does not always lead directly
proportional increases in student learning outcomes, therefore, it is very important to
investigate and understand the critical success factors in order to optimize student
outcomes [6].
This research examines various reasons for the success/failure of DLT adoption
processes in Libyan organizations. Critical factors that contribute to developing countries not utilizing DLT successfully can be identified by investigating the proposed
research questions and by addressing factors that lead to the success/failure of such
systems.
1.1

Research problem and question

The research problem is related to the rapid development of information systems
and technology. In particular, we focus on whether developing countries, such as
Libya, can take advantage of such developments. The study identifies and examines
the reasons why DLT fail in Libyan educational institutions and the following question summarize the research problem.
What factors are responsible for DLT failures in countries with less developed
economies, such as Libya?
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2

Literature review

Recently, researchers attempted to identify challenges that hinder effective implementation of DLT in developing countries and have conducted qualitative and quantitative analyses focusing on e-learning integration in developing countries to pinpoint
factors that influence the successful adoption and utilization of DLT. On one hand,
each study considered a certain case to investigate this phenomenon. On the other
hand, each developing country has apparent differences in its economic state, the
level of education, and culture. Therefore, further investigation and analysis are required, especially in countries where little or no research has been conducted.
Top management support (TMS) is related to the apparent level of general support
offered by top management. Ragu-Nathan et al. [7] defined top management support
as the degree to which senior executives understand the significance of information
technology/information system functions and are involved in the system activities.
Loonam et al. [8] reported that top managers play a vital role in supporting information technology systems. Top management support involves providing the essential
authority required for project success. With top management support, more institutions adopt and implement DLT successfully [9].
User awareness (UA), i.e., user perception of a DLT adoption process, is an important factor [10]. The adoption and utilization of new technology in an educational
institution can face challenges that are related to user awareness [11]. In most cases,
users without proper knowledge or awareness of the new technology or system being
adopted will have a negative attitude toward the successful adoption and utilization
process; consequently, they are less likely to fully welcome the new strategy. However, users with effective awareness will perceive the system or technology positively,
which facilitates easy, convenient, and smooth implementation [12].
Davis [13] defined perceived usefulness (PU), as “the degree to which people believe that the use of a particular system would enhance their job performance.” Perceived usefulness is a significant factor affecting the acceptance of an information
technology in an institution in a developing country. Redfern [14] defined perceived
usefulness as the level of faith a person has in a particular system that has been implemented to increase productivity and improve work performance.
Perceived ease of use (PEOU), refers to the degree to which people believe that the
use of a particular system would be effort free [13]. In this context, effort relates to
how easy or difficult it is to learn to use the new system.
Information and Communication Technology (ICT) is a major component of information technology management and considered in a beginning stage in the developing countries particularly in the field of the learning process and teaching. However, many such institutions have not benefited from ICT investments [15]. Rai [16]
identified information communication technology infrastructure as a key agent of the
business value that a firm can realize from its collaborative innovation relationships.
The growing use of ICT and the Internet in the developing countries by the individuals, government, and non-government has changed several things from the traditional to the digital world [17]. Libya as one of the developing countries tries to benefit from using ICT in all sectors, particularly in education sector. there is lack of pro-
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grams and studies that measure the successful adoption and utilization digital learning
systems to improve the educational process in Libyan [18].
Akinnuwesi [19] investigated factors that influenced the intent to use biometric
technology in developing countries and found that perceived ease of use was important. In addition, they found that user awareness was also influential. However, the
study concluded that perceived usefulness had no impact on the intent to adopt the
biometric technology.
Ali [20] explored the utilization and adoption of information technology in nontechnologically advanced countries. They pointed out that some approaches related to
technology acceptance and usage in advanced technological cultures may be applicable to developing cultures. They also emphasized that acceptance and usage could be
improved by effective end-user training and top management support. In addition,
they revealed that the success implementation of information technology systems is
strongly influenced by the opposition of users to the perceived change that is related
to a new technology implementation and adoption.
Sife [21] discussed the challenges for integrating learning technologies in higher
learning institutions with examples from Tanzania as developing countries. The study
explored the challenges and obstacles for integrating learning technologies in higher
learning institutions as, awareness, administrative support, technical support, and staff
training and development. The study is argued that universities in developing countries should adopt learning technologies to improve both teaching and learning processes. Technical and cost issues should be taken into account for each specific technology when integrating ICTs in teaching and learning process.
Khan [15] presented a comprehensive review of international articles relating to
barriers encountered when introducing ICT into classrooms in Bangladesh as developing country. The study revealed that ICT infrastructure and staff training are among
the factors influencing the success of educational technology systems. A study by
Elzawi [9] investigated the factors affecting Internet use by staff members, how the
internet affects research and teaching, and the level of Libyan research into IT development and implementation. The study found that the training programs and technical
skills play a significant role in the successful adoption of ICTs. Tarus [1] discussed
the challenges experienced by Kenyan public universities in the implementation of elearning systems. The study findings revealed that e-learning comes with some challenges that must be addressed by Kenyan public universities before successful implementation can be realized and recommended possible solutions towards successful
implementation of the digital learning system.
Our study aims to explore the factors that affect the adoption and utilization of
DLT in Libyan public universities in the learning process. To achieve the main objectives and based on the results of the reviews on literature regarding adoption theories
and the literature, the study maps a path model, which includes the critical factors to
be considered for successful adoption and utilization of DLT in the educational sector
in Libya. Based on the literature and enlightened the foundation in building a mediation path model for TMS between DLT and PEOU, PU, and UA as discussed previously, we proposed the following hypotheses.
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H1. TMS mediates the link between PU and DLT.
H2. TMS mediates the link between PEOU and DLT.
H3. TMS mediates the link between UA and the use of a DLT.
H4. TMS is significantly influenced by and directly linked to DLT.
H5. ICT infrastructure is significantly influenced by and directly linked to DLT.

3

Methodology

We designed a questionnaire to rate the successful adoption and utilization of DLT
in developing countries and the rating scale was determined by reviewing the literature to identify scales used in previous studies. The questionnaire was distributed to
210 participants at Zawia University in Libyan. All participants were full-time students and participation was optional, and no identifiable private information was
collected. The sample was selected randomly from different study levels. The response rate was 91.4% (192 out of 210). The rating scale was Strongly Disagree (1),
Disagree (2), Neutral (3), Agree (4), and Strongly Agree (5) and the obtained data
were processed and analyzed using the Statistical Package for Social Software and
Linear Structural Relations.

4

Analysis and discussion

4.1

Descriptive statistics

Construct validity is defined as the degree to which a test measures what it claims
or purports to be measuring. Internal consistency reliability is defined as “a measure
of how well the items on the test measure the same construct or idea” [22]. Both construct validity and internal consistency were examined using Cronbach’s alpha (.797).
Cronbach’s alpha typically ranges between 0 and 1. As Cronbach’s alpha approaches
1.0, the internal consistency of the items in the scale increases [22]. Variables were
checked to ensure that they met the assumptions of normal distribution and multicollinearity. Multicollinearity refers to the linear relationship between two or more variables, including the orthogonality among the variables [23]. This relationship is also
referred to as collinearity or ill-conditioning. Multicollinearity was assessed by examining the Variance Inflation Factor (VIF) and tolerance. Here, tolerance is a measure
of collinearity and is always greater than or equal to 1. No multicollinearity issues
were observed, and the assumption about reasonable independence among predictor
variables was satisfied (Table 1).
Table 2 summarizes that the simple correlation R value = 0.602, which indicates a
good degree of correlation, and the R2 value = 0.363, which indicates the extent of the
total variation in the adoption of DLT, indicating that the dependent variable adoption
of the DLT was influenced by 36.3% by the independent variables TMS, UA, PU,
PEOU, and ICT Infrastructure.
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Table 3 shows the ANOVA results. As can be seen, the probability level of significance is 0.000. Therefore, the probability value is much less than 0.05. Top management support, user awareness, perceived usefulness, perceived ease of use, and information communication technology infrastructure simultaneously showed a significant
effect on the adoption of the DLT.
Table 4 shows the obtained coefficient values. As can be seen, significant values
were obtained for top management support (0.000) and ICT infrastructure (0.001) and
no significant values were obtained for user awareness (0.112), perceived usefulness
(0.065), and perceived ease of use (0.960).
Table 1. Tolerance and VIF
Coefficientsa
Model

1

TMS
UA
PU
PEOU
ICT Infrastructure

Collinearity Statistics
Tolerance
VIF
0.679
1.473
0.615
1.625
0.654
1.529
0.784
1.276
0.625
1.601

a. Dependent Variable: Adoption of DLT

Table 2. Model summary
Model
R
R2
Adjusted R2
a
1
0.602
0.363
0.346
a. Predictors: (Constant), TMS, UA, PU, PEOU ICT Infrastructure.

Std. estimate error
0.54311

Table 3. ANOVA results
ANOVAa
Sum of Squares
df
Mean Square
Regression
31.249
5
6.250
1
Residual
54.864
186
0.295
Total
86.113
191
a. Dependent Variable: Adoption of DLT
b. Predictors: (Constant), TMS, UA, PU, PEOU, and ICT Infrastructure.
Model

F
21.18

Sig.
0.000b

Table 4. Coefficient values
Coefficientsa
Unstandardized Coefficients
Model
B
Std. Error
(Constant)
1.207
0.306
UA
!0.112
0.070
PU
0.146
0.079
1
PEOU
0.004
0.070
ICT Infrastructure
0.267
0.082
TMS
0.411
0.066
a. Dependent Variable: Adoption of DLT
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Standardized
Coefficients
Beta
!0.119
0.134
0.003
0.242
0.442

t

Sig.

3.940
!1.595
1.855
0.051
3.271
6.228

0.000
0.112
0.065
0.960
0.001
0.000
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4.2

Analyzing mediating effects

To analyze the mediating effects of the observed variables (i.e., user awareness of
the importance of the DLT, perceived usefulness, perceived ease of use, and information technology infrastructure), we began by modeling the simple effect of each
independently observed variable on the dependent variable (i.e., the successful adoption of the DLT).
On the basis of the regression weights of the investigated variables (Table 5), top
management support was identified as a mediating variable in the relationships among
perceived usefulness, perceived ease of use, user awareness of decision support system importance, and the successful adoption of the DLT. The mediator variable (i.e.,
top management support) was input to a model for path analysis.
Table 5. Coefficient Regression weights
TMS
TMS
TMS
DLT
DLT

4.3

<--<--<--<--<---

Estimate
0.272
0.329
0.228
0.255
0.428

PEOU
PU
UA
ICT Infrastructure
TMS

S.E.
0.073
0.082
0.069
0.068
0.058

P
***
***
.001
***
***

Model fit and path analysis

We used a model to map the relationship between variables and test the fit of a hypothetical model to the empirical data. The path analysis technique was used to test
pathways through which variables affect each other and test the validity of the model
(i.e., fitting), as shown in Figure 1.

Fig. 1. Path model
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Although there is some disagreement over which specific tests are “best,” it is
commonly recommended that researchers examine more than one fit statistic when
evaluating model fit [24]. For example, X2, Goodness of Fit Index (GFI), and Normed
Fit Index (NFI) or Comparative Fit Index (CFI), NNFI, and SRMR tests have been
recommended by McDonald and Ho [24]. CMIN is a Chi-square statistic that compares the tested model and the independent model to the saturated model [25]. The
overall fit of the model was assessed using the chi-square test fit indexes. Here, chisquare = 5.88, degrees of freedom df = 4, and the probability level p-value = 0.21.
The Root Mean Square Residual (RMR) is the square root of the difference between
the residuals of the sample covariance matrix and the hypothesized covariance model
[25]. The RMR for our model was 0.010 (note that smaller values are better). The GFI
indicates the proportion of variance in the sample variance–covariance matrix that is
accounted for by the model. Here, values that are 0.99 or higher indicate well-fitting
models [25]. The GFI for our model was 1.00. The Adjusted Goodness of Fit Index
(AGFI) is an alternative GFI index in which the value of the index is adjusted relative
to the number of model parameters. AGFI values close to the GFI value indicate wellfitting models [25]. The AGFI for our model was 0.95. The NFI assesses a model by
comparing the "2 value of a model to the "2 value of a null model, and values of 0.9
or higher indicate a good fit [25]. The NFI for our model was 0.99. The CFI is a revised form of the NFI that considers sample size. Note that values closer to 1.0 indicate a good fit [25]. The CFI for our model was 1.000. The Root Mean Square Error
of Approximation (RMSEA) estimates a lack of fit compared to a saturated model.
RMSEA values in the range 0.08 to 0.10 indicate a mediocre fit, and values less than
0.08 indicate a good fit. The RMSEA for our model was 0.050. Model fit is indexes
summarized in Table 6.
Table 6. The summarized model fit indexes
Value

Acceptance Value

Chi-square fit

Fitness index

5.88

Less is better

Acceptability
Accepted

Goodness of fit index (GFI)

1.00

Greater than 0.9

Accepted

Adjusted good of fit index (AGFI)

0.95

Greater than 0.9

Accepted

Root-mean-square residual (RMR)

0.010

Smaller is better

Accepted

Relative fit index (RFI)

0.95

Greater than 0.9

Accepted

Normed fit index (NFI)

0.99

Greater than 0.9

Accepted

Incremental fit index (IFI)

1.00

Greater than 0.9

Accepted

Comparative fit index (CFI)

1.00

Greater than 0.9

Accepted

Root-mean-square error of approximation (RMSEA)

0.050

Less than 0.08

Accepted

4.4

Hypothesis testing

Structural equation modeling was used to analyze the hypothesized direct relationships of six variables considered in this study. The results (Table 7) indicate that there
is a positive significant relation and link between TMS and PU (! = 0.28, t = 4.023,
p=<0.000), TMS and PEOU (! = 0.24, t = 3.709, p=<0.000), TMS and UA (! = 0.22,
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t = 3.282, p=<0.001), and TMS and the adoption of a DLT (! = 0.46, t = 7.423,
p=<0.000). In addition, the link between ICT Infrastructure and DLT adoption was
positive and significant (! = 0.23, t = 3.727, p=<0.000). Moreover, the results explicitly demonstrate that the strongest positive link was between TMS and the adoption of
a DLT. Therefore, hypotheses H1 through H5 were proved.
Table 7. Hypotheses testing
TMS
TMS
TMS
DLT
DLT

<--<--<--<--<---

PU
PEOU
UA
TMS
ICT Infrastructure

!
0.28
0.24
0.22
0.46
0.23

S.E.
0.082
0.073
0.069
0.058
0.068

t
4.023
3.709
3.282
7.423
3.727

P
***
***
.001
***
***

The path model and hypothesis testing revealed that user awareness, perceived usefulness, and perceived ease of use had a positive significant indirect effect on successful adoption of the DLT through their impact on top management support. However,
information technology infrastructure showed a positive significant direct effect on
the successful adoption of the DLT. These findings show that top management support has a positive direct effect on the successful adoption of the DLT, which is consistent with the findings of a previous study [20]. The findings relative to the impact
of user awareness on the successful adoption of the DLT are consistent with the findings of other previous studies [19]. We found that perceived usefulness and perceived
ease of use have a positive indirect effect on the successful adoption of the DLT,
which is also consistent with the findings of previous studies [9], [15], [21]. However,
this contrasts with the findings of Akinnuwesi et al. [19], who revealed that perceived
usefulness has no impact on the intent to adopt the biometric technology. The results
of this study indicate that information technology infrastructures have a positive direct
effect on the successful adoption of DLT.

5

Conclusions

This study has outlined the impact of a set of factors influencing the successful
adoption of DLT in developing countries. By understanding the influence of these
factors, managers can formulate effective schemes to implement and use technology
and increase the usage of a DLT. Based on the model fit indexes, we consider that our
findings will be of value to top-level managers and may help decision makers avoid
DLT failures by understanding the factors that affect the adoption and usage of technology, the relations between these factors, and how these factors can be measured. In
addition, our findings may help institutions predict user awareness and technology
acceptance prior to investing in technology and predict whether the investment will be
accepted and used. For such a system to be successful, a proper ICT infrastructure
must be developed to facilitate smooth adoption and implementation processes. The
findings of this study could contribute to theoretical modeling by giving new insights
into the theory and modifying the DLT adoption theories. This study has provided
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important insights into understanding information technology/system adoption and
utilization in public institutions in developing countries. This study also provides a
guideline for an institution's management to encourage the use of new DLTs. This
study proposed to improve a successful adoption and utilization of the particular educational services that are supported by adopting new technologies by deepening the
knowledge about factors influencing or facilitating their adoption and utilization for
developing nation in general, and for the Libyan country in particular.

6

Research limitations and future work

The study targeted only government institutions. However, the impact of organizational aspects on the adoption of DLT could differ in non-government institutions. In
addition, our data were collected from a single country, and the impact of considered
factors on the adoption of DLT can differ among developing countries.
An additional investigation could be conducted to determine the moderating and
mediating effects among other elements, such as task characteristics, cultural characteristics, environmental characteristics, internal and external end-user training, and
technology acceptance factors. In addition, future research could effectively employ
different methodologies, such as focus groups, interviews, and longitudinal studies, to
examine factors that influence the adoption and utilization of DLT.
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