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Abstract: The purpose of this paper is to develop and validate an instrument to measure the concept of
e-readiness in the context of online learning environment. A rigorous method of scale development was
undertaken to achieve this purpose: conceptual model development, item generation, content validation,
exploratory study, and confirmatory study. The results of a study conducted in university, specializing in
online education, suggest that the e-learning readiness (ELR) is a five-dimensional construct, namely Self
Competence, Self-Directed Learning, Motivation, Financial, and Usefulness. Further psychometric tests
show a parsimonious ELR measure with support for convergent, discriminant and predictive validities. In
addition, these results show that the second-order factor model is the better fitting for the e-learning
readiness construct. Based on the results, it can be concluded this instrument is useful and appropriate is
assessing e-learning readiness construct. The theoretical and practical implications of the study as well as
directions for future research are discussed.
Key words: E-learning readiness, reliability, scale development, second-order, validity.

1. Introduction
Although there are several studies focused on online teaching strategies and technological innovations,
they seem to have ignored a relatively important detail regarding the readiness of students to learning [1].
Moreover, some studies have shown that most students are not prepared for the virtual learning
environment. Despite the existence of literature on e-learning readiness, some authors of existing tools and
others have strongly recommended in future research to proceed firstly to improve the internal and
external validity of these tools, and secondly, to take into account other dimensions [1]. According to these
authors, the development of an e-learning readiness instrument is highly desirable to identify risk students
in the virtual learning environment. The authors add that this instrument can identify early students who
have difficulties taking online courses.
It is felt that a better knowledge of e-learning and better preparation before taking online courses allow
learners to be able to perform better and to continue their study with this mode of teaching. It therefore
seems important that there is some assessment of the preparedness of a learner before taking online
courses. This assessment allows us to indicate whether the learner is able or not to adapt to this teaching
mode.
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A recent study presented the different existing tools in the context of e-learning readiness and showed
that the absence of the reliability and validity of these tools is an issue at the heart of online learning [2].
However, in their study, the authors highlighted the different reasons related to the validity of these tools.
Despite the importance of ELR concept, there have been no significant efforts to develop a standard
instrument to measure the various dimensions of this concept.

2. E-Learning Readiness Concept
The concept of e-readiness is used from the 2000 and refers to the readiness of a country to adopt
information and communication technologies (ICT) [3]. Thus, the term "e-readiness" is defined as the level
of development at which an individual is ready to undertake learning with specific hardware [3]. According
to [4], readiness for university education can be defined as the level of preparation a student needs in order
to enroll and succeed, without remediation in a credit-bearing program at higher education institution. The
authors define the e-learning readiness as the degree to which learners are ready to taking courses in
online learning environment. Learners must have prerequisite behavioral attributes, skills and orientations
that will prepare them to enroll in online courses.
The e-readiness is introduced in several areas such as e-commerce, e-government and e-business.
Although there are several studies focused on teaching strategies / learning and technological innovation,
they seem to have ignored the preparation of students to study in the online context. Indeed, some authors
recommend that a valid e-readiness tool to be useful, reliable and improve retention rates and success of
online learners [1].
In the individual context, most of the institutions and researchers highlighted the growing interest and
potential of the e-readiness of learners online. Some researchers have shown that students who thrive in an
online learning environment seem to have some academic preparation characteristics such as self-directed
learning, self-competence, motivation, self-discipline and learning style [5]. Indeed, these authors point out
that students who are successful in the online environment are those that are well prepared and ready to
follow their study online and non-face, skilled in the use of technology and browsing the Internet, and able
to learn autonomously.
As there is no single theory of online learning to do, we can use a combination of theories to develop our
tool. Indeed, many theorists have argued, and the experience of practitioners themselves, online learning is
a subset of learning in general. The choice of dimensions of the tool has been determined by two theories as
Social Cognitive theory and Transactional Distance theory, and the results of the systematic review
conducted by [2]. To this end, we relied on earlier studies identified in the systematic review and the
theories to describe the main dimensions of e-learning readiness that are capable of measuring the level of
preparedness of learners towards online learning. The authors of this paper propose ELR as being a
multidimensional construct consisting of five factors.

2.1. Self-competence
The concept of self-competence refers to the judgment on the ability to deploy skills in the use of any
computer tool, not only the acquisition of these skills [6], Some authors have stressed that it is important to
have a certain level of technical computer skills before to take courses online [7]. In addition, this concept
can predict whether a learner is ready or not to take online courses. The motivational strategies to predict
the performance of students revealed that the self-competence is one of the best predictors of a successful
learner in the learning environment online [7].

2.2. Self-directed Learning
The concept of self-directed learning is seen as a learning process in which learners are mainly based on
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the planning. Some researchers reported that learning requires considerably autonomy and self-direction of
learning, and online students must take a great responsibility to manage and monitor their academic
progress [8]. Self-directed learning plays a critical role in e-learning because the needs of the learners focus
on learning management strategies. Moreover, self-directed learning has been adopted by many researchers
as a theoretical framework / practice to understand the success of students in an online environment [9].

2.3. Motivation
In the field of education, motivation has been identified as a critical factor affecting learning [10]. It is
considered as a psychological attribute that encourages students to learn. Motivation is a key factor in
maintaining the satisfaction of learners in an online learning environment [11]. Moreover, according to
these authors, it is important to investigate the motivation of online learners, including its antecedents and
outcomes. In addition, several studies have shown that cognitive factors such as motivation contribute to
the online learner success [12].

2.4. Financial
The financial difficulties faced by the students to continue their online courses have become an important
factor. Moreover, [13] points out that money is an important factor that hinders many students not to take
distance courses. In addition, [13] emphasizes that to encourage students to engage in online learning, it is
necessary that their financial situation be improved. Therefore, financial support is a significant factor of
success to completion or not an online course [5].

2.5. Usefulness
Perceived usefulness is defined as, the degree to which a person believes that using a particular system
would enhance his performance at work [14]. As part of this study, perceived usefulness denotes the
benefits derived from using e-learning such as saving time and money. Some authors have shown a positive
relationship between technology readiness and perceived usefulness [15]. The latter argued that this
related to the degree of readiness that the individual felt in using a technology. E-learning is considered as a
technology that plays an important role in education.

3. Methodology
The methodology is based on the steps recommended by [16] for the development and validity of the
instrument. This allows build a rigorous measure tools like multi-scale questionnaires. The steps are as
follows: Items generation, Content validity, Pretest, Pilot test, and Final Test.

3.1. Items Generation
In this study, we have taken to ensure objectivity in the selection of items. For this, a few items of
measurement scales from the systematic review, conducted by [2], were used and adapted to our study and
others have been created. At the beginning, we have identified 44 items to assess the e-learning readiness.
The eleven items of self-competence were inspired by the work of [17], and we have added other items
following the rapid changes in the field of information technology (IT). Self-directed learning was captured
by 14 items adapted from [18], [19], and [20]. Motivation was measured by 9 items adapted from [10] as
well as from [1]. Perceived usefulness was taped by 4 items adapted from [14]. Six items of the dimension
Financial are all new and developed from the review of the literature.

3.2. Content Validity
After generating a set of items to our questionnaire, it is recommended that evaluation by experts or
judges panel [21]. The draft instrument was carried out by recruiting a panel of thirty-two (32) experts
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around the world. The panel members are university professors specializing in distance education and
online learning who published in peer-reviewed journals, heads of organizations specializing in distance
education and online and officials of Chairs in distance education in different countries. The anonymity of
the experts is achieved via the distribution of questionnaires to avoid a direct encounter (face to face)
among experts. This allows for an independence of judgments [22], thus limiting the psychological effects
involved in direct social interactions as a pressure group or inhibition. Our choice is focused on the method
of [23] who proposed the validity ratio content (Content validity ratio CVR) to measure the degree of
agreement among experts on the relevance of the items.
Lawshe’s method is to ask experts to specify individually for each item if it is 1) not relevant, 2)
significant but not essential, or 3) essential. The CVR of each item obtained from the formula of Lawshe is
between -1 and +1, the positive value indicates that more than half of the experts noted that the item is
essential. The experts will also be able to add items deemed essential but which were not included in the
initial version of the questionnaire. They could also suggest move an item of a construct to another. All
suggestions will be analyzed.
The results of this content validity showed that only 41 of the 44 proposed items are subject to a strong
consensus by experts in other words are essential (CVR them is greater than 0.90). This shows that all
constructs have a level of acceptable validity of content and this means that the items were representative
of the construct.

3.3. Pre-test
This step aims to detect errors, to ensure proper understanding of the issues and fluidity of the
questionnaire and evaluate the mean duration of response [24]. Specifically, 25 graduate students who were
not part of the study sample had access to the online questionnaire to bring their comments and
suggestions regarding the clarity of the questions, the accuracy of the terms used, identifying too complex
questions, and verification of usability of the website. Overall, the items were sufficiently clear and
understandable for most participants. As regards the time required to respond to the questionnaire was
approximately 10 minutes. After having checked and corrected, a pilot test will be conducted in the next
step to ensure that the instrument can be used properly and the responses obtained are consistent.

3.4. Pilot Test
The objective of the pilot test is to conduct a preliminary assessment of the metrological quality of a
measuring instrument, in other words to check the reliability of the items. An online survey was conducted
to test the instrument ELR. All 41 items of questionnaire are measured on Likert's seven-point scale ranging
from 1 “strongly disagree" to 7 "strongly agree” with 4 as “neutral”. A demographic section was also
included at the end of the questionnaire. An exploratory factor analysis with oblique rotation was used to
purify the instrument. This analysis was performed using SPSS V.19 software on a sample of 112 university
students who have no experience in online education. The final solution identified a structure of five factors
comprising 17 items as shown in Table 1 with own values greater than 1 and that explain 80.70% of the
total variance. This percentage is acceptable because it is above the thresholds recommended by [25]. In
addition, the maximum likelihood test was not significant (χ2 = 77.18, df = .72, sig. = 0.346) which means
that the model is consistent with the data. This result was obtained after the third iteration and successive
elimination of items with less than 0.5 loading and which cross-loaded on two or more factors at 0.4 or
higher [25].
We see through the table above, all Cronbach’s alpha coefficients are greater than 0.70. A score of a
Cronbach's alpha greater than or equal to 0.7 is considered adequate to determine the reliability of the
instrument and this reflects an adequate and reliable internal consistency of scales [25]. In the next step, we
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will conduct a thorough investigation of the reliability with the Jöreskog's rho and construct validity
including the predictive validity of the final version of the tool.
Table 1. Factor Loading of the 17 Final Items
Factor

Items

1

Self-Competence (SC)
SC1- I am competent using a computer.
SC2- I am confident with computers.
SC3- I feel confident in my knowledge and skills of how to
manage software for online learning.

2

3

4

5

0.984
0.958
0.724

Perceived usefulness (PU)
PU1- Using the online learning improves my performance in
my studies.
PU2- Using online learning will increases my productivity.
PU3- Using online learning enhances my effectiveness in my
studies

0.967
0.935
0.929

Self-directed learning (SDL)
SD1- I effectively take responsibility for my own learning.
SD2- I am confident in my ability to independently prioritize
my learning goals.
SD3- I am able to set my own learning goals.
SD4- I am autonomous.
SD5- I am able to manage my study time effectively and easily
complete assignments on time.

0.926
0.853
0.823
0.771
0.649

Motivation (MO)
M1- I am able to complete my work even when there are
distractions in my home (e.g. television, children, and such).
M2- I am able to complete my work even when there are
online distractions (e.g. friends sending emails or websites to
surf).
M3- Even in the face of technical difficulties, I am certain I
can learn the material presented in online learning.
Financial (FI)
F1- I can take a loan to buy a computer for e-Learning
purposes.
F2- My family or organization can help me to buy a computer
and/or pay for Internet access.
F3- My institution provides a computer loan to the students.
Cronbach’s alpha
Eigenvalue
Cumulative variance explained (%)

0.920
0.733
0.500

0.778
0.729
0.625
0.94
7.17
39.88

0.92
2.74
55.10

0.81
1.72
64.67

0.75
1.62
73.71

0.96
1.25
80.70

3.5. Final Test
Furthermore, to verify the unidimensionality of each factor, a confirmatory factor analysis is considered
necessary to evaluate and refine the measurement scale [26].
In this phase, the data collection process is similar to the phase of the pilot test. In the second survey, we
collected 573 responses. We excluded from the study 212 questionnaires because respondents had
experience in online learning. So we have a sample of 361 respondents to analyze at this stage and have
never taken online courses. The data of this sample were analyzed using the Lisrel 8.8 software for
Windows [27]. As the assumption of multivariate normality is not respected and the model variables are
measured on a Likert scale seven points, the RML (Robust Maximum Likelihood) method seems the most
appropriate in this study [27]. The sample size in this phase is 361 greater than the recommended limits.
Reference [25] recommends at least 20 observations per independent variable (361 > 17*20 = 170).
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The participants were predominantly female (77.6%) compared to males (22.4%). The age groups of
participants are: less than 20 years (n=2), 21-25 years (n=51), 26-30 years (n=73), 31-35 years (n=63),
36-40 years (n=52) and 41 years and older (n=120). Most of them are married 54.8% (n=198), 17.5 % (n =
63) were single and 24.1 % of participants did not respond to this question. In addition, the majority of
respondents work (54.8% full-time and 7.5% part-time), only 13.6 % are unemployed, and 24.1 % refused
to answer.

4. Measurement Model
According to [2], it is best to test more than one model. Therefore, the study tests four models for
dimensionality, convergent and discriminant validity of the construct as shown in Fig. 1. The model M1
hypothesizes that a unidimensional first-order factor accounts for the variance among all 17 measurement
items. The second model M2 of the first order tests the validity of the five factors with no correlation
between them. The third model M3 hypothesizes that the 17 items form into five freely correlated
first-order factors. Finally, the model M4 hypothesizes a second-order factor that accounts for the
relationships among the five first-order factors.
Model M2
Q1
SC
Model M1

Q3

Q1

Q4
SDL

Q2
Q8
Q3

Q9
ELR

MO
Q11

Q15

Q12
FI

Q16
Q14
Q17
Q15

PU
Q17
Model M4

Model M3

Q1

Q1

SC

SC
Q3

Q3

Q4

Q4

SDL

SDL
Q8

Q8

Q9

Q9

MO

MO

ELR

Q11

Q11

Q12

Q12

FI

FI
Q14

Q14

Q15

Q15

PU

PU
Q17

Q17

Fig. 1. Alternative models for the ELR scale.
From Table 2, the best fit indices are obtained by the first-order model with 5 interrelated factors (M3)
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compared to M1 and M2 models. The first model M1, which assumes that the instrument is unidimensional
(Fig. 1), has a significant value of chi-square (χ2 = 1642, p < 0.000), a ratio χ2/dl (12.16) greater than 2, and
value of RMSEA (0.176), which is much higher than the recommended standard. These early indications
show that perfectly fit the data does not adequately model. Also, the results show that the values of NNFI
(0.80), CFI (0.82), GFI (0.55) and AGFI (0.43) are not satisfactory. Finally, the value is greater than the
saturated ECVI model, which shows that the model M1 is unstable [28]. Therefore, the results of the first
model fit indices show that the dimensional model is inadequate. The model M2 in turn implies that the five
dimensions of the model of the first order are not correlated (Fig. 1). The value of χ2 is significant (χ2 =
523.72, p < 0.000), a ratio χ2/dl (3.88) remains greater than 2, and the value of RMSEA is beyond the
recommended value. Therefore, these results indicate that the data fit within this model. In addition, the
model remains unstable because of its ECVI value (1.65) which is greater than the saturated model (0.95).
Although this model obtains NNFI and CFI values greater than 0.90, it does not fit. Furthermore, the model
M3 presents very satisfactory fit indices as recommended thresholds, as there is no sign of poor fit [28]. The
χ2 value is low compared to other models, the χ2/dll ratio is less than 2, the index of absolute measuring
RMSEA is below 0.5, and other indices (NNFI, CFI, GFI and AGFI) are close to the value 1. In addition, the
expected cross-validation index (ECVI) indicates that this model is stable (ECVI = 0.81 < 0.85 saturated
model).

Model
M1
M2
M3
M4
Thresholds

χ2

Table 2. Model Fit Test Results of Alternatives Models
dll χ2/dll RMSEA NNFI
CFI
GFI
AGFI

1642

135

12.16

0.176

0.80

0.82

0.55

0.43

523.72

135

3.88

0.089

0.95

0.95

0.81

0.76

203.96

109

1.87

0.049

0.98

0.99

0.92

0.89

206.88

114

1.81

0.048

0.98

0.99

0.92

0.89

ECVI
4.76
(0.95)*
1.65
(0.95)
0.81
(0.85)
0.79
(0.85)

p≥ 5%

--

≤2

≤ 0.05

≥
0.90

≥ 0.90

≥ 0.90

≥ 0.80

< saturated model

(*): Represents the value of the saturated model.

5. First-Order vs. Second-Order Factor Models
The systematic review revealed that the e-learning readiness is multidimensional, although the number
of dimensions varies between different tools identified [2]. Furthermore, there is a strong consensus in the
field of online education that this concept should be treated as a multidimensional construct. Like the above,
we will test the next step if a second order factor explains the covariation links between the first-order
factors. The theoretical support has already revealed the existence of the dimensions of this concept ELR.
The second-order approach is used to maximize interpretability both measurement models and
structural [25]. Overall, to admit the existence of a second-order model, three conditions must be met [29]: i)
quality indices of fit of the factor structure of the second order [30]; ii) the factor contributions of the
second order factor to be statistically significant [31]; and iii) the target coefficient T (Target coefficient) [32]
should be close to 1. The target coefficient T is the ratio of chi-square value of the first-order model with the
chi-square value of the second-order model. The value of this coefficient is between 0 and 1 [32].
First, based on the results in Table 2, the fit indices of the model (M4) are considered very acceptable. The
2
χ /dll ratio (1.81) is below the recommended threshold. The value of RMESA (0.048) is very satisfactory (≤
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0.05). The other absolute and incremental indices goodness of fit (NNFI, CFI, GFI and AGFI) are very
satisfactory, all are above the required standard. The value of ECVI (0.79) is well below the saturated model
(0.85), which is consistent with the standard of acceptability. This indicates that the second-order factor
model, which is more restrictive, is a parsimonious model with fewer parameters to estimate, more degrees
of freedom, and having almost identical to those first-order indices [30], [31].
Second, Fig. 2 shows that the factor contributions of the second-order factor is above 0.60 except for one
dimension (Financial) which is equal to 0.39 but near the threshold required 0.40 [25], [33], [34]. However,
[35] points out that a factor weight greater than or equal to 0.38 is considered significant, so we consider
that all contributions are acceptable. In addition, all these contributions are statistically significant with t
values ranging from 4.92 to 9.80. Finally, the target coefficient T which is equal to 0.99 (T = χ2 (M3) / χ2
(M4) = 203.96 / 206.88), indicates that the second-order factor explained 99% of the covariation between
factors of the first-order, which implies that the relationships among the first-order factors are sufficiently
captured by second-order factor [32].
0.06

SC1

0.06

SC2

0.97

0.21

SC3

0.97
0.89

0.20

SD1

0.19

SD2

0.39

SD3

Self-competence

0.89
0.90
0.78
0.79

0.37

SD4

0.40

SD5

0.39

M1

0.41

M2

0.60

M3

Self-directed
learning

0.60

0.78

0.75
Motivation
0.78
0.77

0.67

ELR

0.39

0.63
Financial

0.64

0.60
0.64

F1

0.45

F2

0.38

F3

0.13

PU1

0.74
0.79
Perceived
usefulness
0.93

0.14

PU2

0.22

PU3

0.93
0.88

Fig. 2. Second-order model with standardized solution.
Collectively, these results confirm that ELR (e-learning readiness) is a construct of the second-order. In
addition, a higher-order model is preferred to the first-order model if the fit of higher-order model is not
worse than its first-order model, because it provides a more parsimonious solution [32].

6. Assessment of Reliability, Convergent and Discriminant Validity
The composite reliability is used to estimate the reliability of an instrument with the Jöreskog’s rho
coefficient. From Table 3, all coefficients (Cronbach’s alpha and Joreskog’s rho) were well above 0.70,
indicating that the measurement model scales have adequate and reliable internal consistency [25], [36].
Convergent validity was tested by the method of [36]. This method is to check whether the average
variance extracted (AVE) is greater than 0.5, which means that the variance captured by the corresponding
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construct is more than the measurement error. Table 3 shows that all AVE values are above 0.5, this
indicates that the factors have good convergent validity. Also, as we have noted above, that all t values are
significant (greater than 1.96), then these results show direct evidence of convergent validity of the ELR
measure [36]. Discriminant validity is defined as a degree to which measures of distinct concepts differ [37].
The discriminant validity of the five dimensional scales was tested in two ways. The first, according to [36],
a construct has discriminant validity if the AVE value of a construct is greater than any squared
inter-correlation of that construct with another. Table 4 displays the square roots of the AVE values,
represented in bold on the diagonal of the correlation matrix, are greater than the values below the
diagonal.
Thus, discriminant validity is supported for all constructs.
Table 3. Assessment of the Reliability and Validity of the Overall Measurement Model
Indicateurs
Alpha
Rhô
AVE
SC1
SC2
0.96
0.96
0.89
SC3
SDL1
SDL2
SDL3
0.91
0.92
0.70
SDL4
SDL5
MO1
MO2
0.77
0.53
0.76
MO3
FI1
FI2
0.75
0.76
0.51
FI3
PU1
PU2
0.94
0.84
0.94
PU3
Thresholds
≥ 0.70
≥ 0.70
≥ 0.50

SC
SDL
MO
FI
PU

Table 4. Assessment of Discriminant Validity for Five-Factor Model
SC
SDL
MO
FI
0.94
0.46
0.84
0.39
0.52
0.73
0.26
0.24
0.25
0.71
0.37
0.47
0.42
0.31

PU

0.92

Second, the discriminant validity could be tested using the method of [37] which consists in comparing
the chi-square free model (where the correlations between the latent variables are free) with the
constrained model (where the correlations between the latent variables are set to 1). As emphasized [28],
the difference between two chi-square distributions follows is itself a chi-square distribution with degrees
of freedom equal to the difference of the degrees of freedom of the two models tested, and can therefore be
tested statistically.
Thus, as shown in Table 5, the results of this comparison showed that the difference in chi-square
(2063.91) between the two models is statistically significant with p < 0.001, and indicates that free or
unconstrained model clearly has a better fit to the data compared to the constrained model where all
correlations between constructs are set to 1. Overall, the discriminant validity is checked with this method.
Globally, these results provided evidence of reliability and validity for the five dimensions of the
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e-learning readiness scale.

Models

Table 5. Assessment of Discriminant Validity by the Chi-Square Test
χ2
ddl

P

Free model

285.79

189

0.00

Constraint model

2349.70

210

0.00

Difference

2063.91

21

0.00

7. Assessment of Predictive Validity
According to [21], the predictive validity was considered to be part of construct validity. This validity is
defined as the ability of the scale to estimate an outcome variable that is external to the measurement
instrument itself [25]. Thus, we want to test whether the ELR instrument is able to predict the success
(ready) or failure (not ready) of a student before taking online courses.
To this effect, we have constituted two students group: one included those who have successfully
completed the online course, and the other included those who have failed. To do this, the two groups were
formed on the basis of the sample of the final test (n = 361). The first group called "Success" includes
students who have received a grade of D to A +, and the group "Failed" those withdrew from the class with a
grade of “AR” or “AX” (AR: withdrawn without academic penalty, AX: withdrawn with academic penalty) or
completed it with a grade of E (failure). The student ranking criterion in both groups was almost similar to
that of [12]. The independent variables are the five dimensions of ELR, and we created a dichotomous
variable (Group) which takes the value "0" if the student has failed and "1" in the case, this variable
represents the dependent variable model.
The binary logistic regression is applied to predict whether a student is ready or not to take online
classes. This statistic has been widely used in the educational research. According to the results from the
analysis of logistic regression, the Hosmer-Lemeshow test is not significant (χ2 = 11.662, Sig = .167), this
allows to conclude that the model adequately fits the data [25]. The model was able to overall correctly
classified 92.2 % of subjects, where 99.1 % of the successful students are classified correctly, but only
correctly classifying 7.4 % of non-successful cases. Thus, the model retains predictive power of the order of
92.2 %.
The final equation for the binary logistic regression obtained is as follow:

P(y) =

1
1+ 𝑒 −(2.816 + 0.547 𝑆𝐶 + 0.291 𝑆𝐷𝐿 + 0.401 𝑀𝑂 − 0.440 𝐹𝐼 + 0.208 𝑃𝑈 )

P(y) represents the probability that y event happens, and all variables contributed significantly to the
predictive ability of the equation, and the major dimensions influencing whether a student is successful
(ready) in online learning are self-competence, motivation, and financial. In this case, the prediction of
student success in online learning is determined when the probability is higher than 0.5. Thus, these results
confirm that the ELR instrument has satisfactory predictive validity.

8. Discussion
The main contribution of this study was the successful development of a valid and reliable test
instrument to assess e-learning readiness. The results show that all the items of the instrument ELR are
appropriate to help students to evaluate their readiness for online learning. The results of this study
indicate that the instrument ELR has high levels of reliability and validity. In terms of reliability, it was
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shown that the ELR tool has internal consistency values (Cronbach's alpha and Jöreskog’s rho) very high
compared to the ten tools identified in the systematic review conducted by [2]. The internal consistency of
these old tools is assessed only by Cronbach's alpha, which is very sensitive to the number of items used
[21], while some authors recommend the use of Jöreskog’s rho coefficient instead alpha to assess the
reliability of a measuring instrument [38].
Regarding the validity of the ELR, the results are also very encouraging. Initially, confirmatory analysis
confirms a structure of five dimensions comprising 17 items. The ELR is indeed a suitable instrument for
measuring the e-learning readiness taking into account two new dimensions (Financial and perceived
usefulness) that were not included in the old instruments. In addition, a confirmatory factor analysis has
shown for the first time that ERL is a second-order construct composed of five dimensions, and the results
show that ELR construct explains about 99 % of the covariation between the first-order factors
(self-competence, self-directed learning, motivation, financial, and perceived usefulness). These first-order
factors are largely captured by the second-order factor ELR [32]. The use of a second order factor in our
study was to maximize the measurement models and structural interpretability [25], and to enhance the
conceptualization of the construct. The systematic review conducted by [2] shows that model with second
order factors were neglected in the context of online education.
The current paper provides evidence regarding the predictive validity of the ELR, moreover the results of
this research indicate that the ELR instrument is able to correctly distinguish the successful online learners
from others in a proportion of 92%. Also, this study shows that the predictive validity of the ELR tool is
clearly superior to those tools as [39] with 83%, [34] with 67% and [12] with 79.3 %.

9. Conclusion
The results of this study indicate that the ELR (e-learning readiness) is a valid and reliable instrument
that could be used in assessing students taking online courses. ELR is best conceptualized as five distinct
dimensions: self-competence, self-directed learning, motivation, financial, and perceived usefulness. The
instrument validation is the most important step in order to ensure the generation of scientifically valid
knowledge. Several authors acknowledge there are still many gaps in knowledge and research in online
education [40]. The main objective of this study is to address the shortcomings of existing scales by
developing a new reliable and valid standardized tool. The results of systematic review and theories of
distance education, have allowed us to build a conceptual framework identifying the e-learning readiness
dimensions. The development of a valid and reliable measurement instrument is a long process punctuated
by key steps as content validity, pre-test, pilot test (exploratory analysis), and final test (confirmatory
analysis). The results obtained, after this long process, show that the ELR instrument consisted of 17 items
divided into five dimensions has a good reliability and validity.
This study is unique in the sense it uses structural equation modeling to develop a scale for measuring
ELR.

9.1. Theoretical and Managerial Implications
On the theoretical side, the tool developed in this study provides researchers a new perspective for the
study of phenomenon of student success and retention in the online learning environment. In fact,
e-learning readiness is essential for students to be involved in such an environment. The main contribution
of our research seems to be the specification of ELR as second-order construct of five first-order
dimensions, and it is possible to integrate this concept to the online education theory. This study has
conceptually defined what is e-learning readiness construct (ELR), operationally designed this construct
into distinct measurable items, and empirically validated the ELR instrument.
On the managerial level, this study shows the importance of assessing the level of preparedness of a
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student towards online learning. Some educational implications are derived from the findings of this study.
First, it is expected that administrators or teachers of the universities or colleges may now be able to use
this instrument to identify students able to take online courses. The students who are not ready, we suggest,
for example, that the university offer a free online course to reduce the dropout and failure rate, and to
encourage them to pursue online courses. The ELR instrument developed in this study, when applied in the
context of the retention policy has the potential to contribute to reducing the dropout rate of students in the
online learning environment. However, most students who wish to take online courses are not prepared,
and as a result, there is a higher failure rate. Second, the ELR instrument is not only reliable and valid, but
also parsimonious which helps academicians and practitioners to measuring the student’s levels of
readiness. Third, the multidimensional aspect of the ELR measure can help practitioners better understand
what aspects contribute to the student’s readiness. The multidimensional aspect of ELR could be useful in
practice because it may assist administrators in focusing their interventions. For example, whether the
students lack motivation or self-competence, the administrators can make decisions to help them succeed
in online learning.

9.2. Limitations and Recommendations for Future Research
Moreover, like any measuring instrument, the tool that we propose has a number of limitations. First,
note that the ELR instrument has been validated only with students of the university of Quebec (Canada).
Second, all samples were composed of graduate and undergraduate students who enrolled in online courses
covering multiple disciplines, thus differences in materials and instructors may distort findings. These
limitations restrict the generalizability of the study findings, although the resulting instrument has been
rigorously validated. However, additional research should validate the ELR instrument by considering
different cultures and countries. Further research should be to explore the impact of ELR construct on
student performance and satisfaction. In addition, future studies will also need to investigate test–retest
reliability in order to examine the stability of the construct over time.
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