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Abstract

The success of an e-learning system depends largely on the acceptance and use that teachers give
this tool. After critically evaluate models of technology adoption, including the Technology Acceptance
Model (TAM) and TAM2, we built a conceptual model to predict the level of acceptance and use of e-
learning system among teachers. This model extends TAM2 and includes technical support, computer
self-efficacy, social influence, perceived enjoyment and satisfaction. Data were collected from 145
teachers of a University in Ecuador. For data collection, a form in Likert scale was sent by email. Upon
receipt of the data, these missing data reported 4.2%, to correct this data imputation method it was
applied for replacement by mean. After performing the checks about satisfactory reliability and validity,
the structural model was tested using PLS. The results indicate that perceived ease of use and
perceived usefulness have a direct effect on the intension of using e-learning systems. Perceived
enjoyment, perceived ease of use and social influence have a direct effect on the perceived
usefulness. Perceived enjoyment and computer self-efficacy both have a direct effect on perceived
ease of use of e-learning systems. Universities Principals should not only worry about the basic design
of e-learning systems, but also explicitly address individual differences among teachers using e-
learning system.
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1 INTRODUCTION

Information and communication technologies (ICT) facilitates data processing and distribution of
information via electronic [1]. The e-learning systems are the use of ICT for teaching [2]. The use of e-
learning systems and corporate training are carried out in institutions of higher education [2], [3].

The development of the World Wide Web (WWW) has become an essential tool in education due to its
ability to allow the exchange of hypermedia information [4].

The e-learning systems Moodle, Blackboard and WebCT, etc.; provide new methods and ways of
teaching through the WWW [5]. These systems are used in order to strengthen courses (face-to-face
and distance) [6], [7].

Recent research on the acceptance and use of e-learning systems, show negative results related to a
high percentage of teachers in which the benefits of these tools are not reflected, despite the increase
in the market for these systems [8].

Internet is a global and widely used technology, but its effectiveness should be measured at local
levels, since users often work in local / national contexts [9]. Therefore, it was important to investigate
the acceptance of e-learning systems among teachers in Ecuador.

It was identified that in Latin America there are a few studies like this, so it was considered relevant to
perform this research in the university context of Ecuador in order to establish a model to predict the
acceptance of e-learning systems among university teachers in Ecuador.

Since the mid-eighties, research has been conducted with greater emphasis to measure the
acceptance of technology. In 1986 the technology acceptance model (TAM) was proposed [10]. TAM
is based on the theory of reasoned action of Fishbein and Ajzen. TAM was enhanced up to version 2
shown in Fig.1 [11]-[14].
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Fig. 1. TAM 2 [14]

TAM is the most widely used framework for assessing acceptance of technology [15], however in
studies of the acceptance and use of e-learning systems it is of recent use [16]. Despite its
widespread diffusion, researchers argue that you can still work on this [17]; therefore, for this study it
is used in the context of Ecuador.

For TAM, the user's attitude towards the use of an information system is shown as a function of the
constructs usefulness perceived (PU) (the degree to which a person believes that using a particular
system could improve its performance work) and perceived ease of use (PEOU) (the degree to which
a person believes that using a particular system would be free of effort) [18].

For TAM, external variables directly affect on PU and PEOU, these external variables provide a better
understanding of what influences on PU and PEOU [10]. Therefore, the perceived usefulness and
perceived ease of use have played an important role in decisions affecting technology adoption [19].

In previous research (like this one), the most used technique was the structural equation model
(SEM). This technique relates latent variables (constructs or variables that are not observed directly),
with indicators or items that are directly observable [20].

The aim of this research was to adapt a model to predict the use and intending use of e-learning
systems among Ecuadorian teachers based on TAM.

2 RESEARCH MODEL AND HYPOTHESES

In reviewing the evolution of TAM applied to evaluate the acceptance of e-learning systems, various
constructs and items were chosen. The items were adapted to our study. Then the selected constructs
and adapted items were submitted to the opinion of four experts. This process suggested us five
constructs. In addition to those already defined by TAM. These were:

e Social influence (Sl), defined as the change in thoughts, feelings, attitudes or behavior of an
individual that results from the interaction with another individual or group [21].

e Perceived Enjoyment (PE), is defined as: the extent to which the activity of using the technology
is perceived to be enjoyable in its own right, apart from any performance consequences that
may be anticipated [22].

e Technical support (TS), defined as people trained to help users in solving problems related to
computer hardware and software, in the form of help desks, hot lines for complaints and
suggestions, technical support on-line, by fax, telephone, etc. [23].

e Computer Self-efficacy (CSE), is defined as an individual judgment of efficacy across multiple
computer domains and application-specific self-efficacy is defined as an individual perception of
efficacy in using a specific application or system within the domain of general computing [24].

e Satisfaction (S), in the context under study, user satisfaction is the degree to which the e-
learning system meets their information needs [25].

The relationship between the five external variables presented and PU - PEOU as the framework
study are shown in Fig 2. Hypotheses are presented below:

— H1, H2.1, H3.1, H4.1, H5.1: PU is positively influenced by SlI, PE, TS, CSE and PEOU.
— H2.2,H3.2, H3.2, H4.2: PEOU is positively influenced by PE, TS and CSE.
— H6.2, H5.2: Bl is positively influenced by PEOU and PU.
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— H6.1: S is positively influenced by PU.
— H7.0, H8.0: SU is positively influenced by S and BI.

Fig. 2. Research model

3 METHODOLOGY

The survey research was applied to 200 teachers in 2015. This survey included 52 items, using a
standard seven-point Likert scale ranging from "strongly disagree" to "strongly agree" (see Table 1).
The items were used, based on previously published scales for the various constructs.

Teachers surveyed used the Moodle e-learning platform in a University of Ecuador. Their participation
was voluntary and no financial incentive was offered. A web system at the same university was used
to collect data electronically.

A total of 145 responses were completed (response rate 72.5%). Cases with missing data between
12% and 90% were eliminated from the study, 14 cases were eliminated. 105 cases were submitted
without missing data.

Table 1 Constructs - items

Constructs — items Source
Technical Support (TS)
TS1  The e-learning system provides support when there is a technical problem. [23]
TS2 A phone line is available at any time to address technical problems with the e-learning system.
TS3  Questions can be asked by email when a technical problem occurs with the e-learning system.
TS4  The e-learning system provides answers to frequently asked questions about its use.
TS5 You can make online inquiries like in a chat room to the people of the technical support when
there is a problem with the e-learning system.
TS6 The support staff of the e-learning system has a positive predisposition or helping attitude when
consulted.
Computer Self-efficacy (CSE)
CSE1 | can complete learning tasks in the e-learning system if no one is around to tell me what to do. [26], [27]
| can complete the tasks of teaching in the e-learning system if | had never used a computer
CSE2 . ;
system like this before.
CSE3 | can complete learning tasks in the e-learning system if | only have user manuals as a reference
or guide.
CSE4 | can complete learning tasks in the e-learning system if | have previously seen someone using
the system.
CSE5 | can complete learning tasks in the e-learning system if someone helps me with an induction into
the system.
CSE6 Additional training in handling e-learning improvement my computer self-efficacy and thus
managing e-learning system.
CSE7 Thanks to my qualities and resources, | can overcome unforeseen situations about the operation
of e-learning systems
CSE8 | Can solve most problems found in the use of e-learning systems if | make enough effort
CSE9 If | am in a difficult situation in operating e-learning systems, | usually know what | should do

3668



Table 1 (Cont.) Constructs - items

Constructs — items Source
Social Influence (Sl)
S The directors of my career and faculty think | should participate in teaching activities
based on the e-learning systems.
sI2 My collgagues at the faculty think | should be involved in teaching activities based on the
e-learning system.
SI3 The university officials think | should participate in activities based on e-learning system. [28]
Sl4 Generally, | would like to do what my dean thinks | should do.
SI5 People whose opinions | value, think | should use the e-learning systems.
Perceived Enjoyment (PE)
The e-learning system has made that my stress due to tasks checking decrease [29]
PE1 because it does the work for me immediately.
PE2 I.think that using e-learning systems to grade tasks, the score is given with the same
rigor to all.
PE3 | like more to grade tasks with e-learning systems than manually.
PE4 | find it entertaining e-learning systems.
PES5 | like to use the e-learning systems.
Satisfaction (S)
S1 | am pleased to use the e-learning systems as a learning tool.
S2 The e-learning system is efficient for the construction of knowledge.
S3 The e-learning system is efficient for the exchange of knowledge. [30]
S4 | am satisfied with the interactivity of courses using e-learning systems.
S5 | am satisfied with the different evaluation options offered by the e-learning systems.
s6 | am satisfied with the use of e-learning systems, because it contributes to the

development of transversal skills, such as teamwork.
Perceived Usefulness (PU)

PU1 In the courses | teach with the support of e-learning systems, my performance improves. [31]
PU2 In the courses that teach with the support of e-learning systems, learning is effective.
PU3 In the courses | teach with the support of e-learning system, teaching becomes easier.

In the courses | teach with the help of e-learning systems, the system is useful for
PU4 teaching.

| am satisfied with the different evaluation options offered by the e-learning system.

PU5 It is convenient in teaching, the use of e-learning systems.
Perceived easy of use (PEOU)
PEOU1 It is easy to operate the e-learning system. [31]

PEOU2 The interaction with the e-learning system is clear and understandable.
PEOU3 The e-learning system is flexible to interact with.

PEOU4 It would be easy to be competent in the use of e-learning systems.
PEOU5 | consider that the e-learning system is easy to use.
Behavioral Intention (Bl)

BI1 | will use the e-learning system in all the subjects | teach and that allow to use this [32]
resource.

BI2 It is important to use the e-learning system; | would recommend its use.

BI3 1 will mgdify the teaching activities of my subjects to take advantage of the capabilities of
e-learning system.
| will encourage my students and my own participation in the e-learning system, offering

Bl4 an activity based on participation in the forum of the subject.

BI5 I would like to use the e-learning system in the future if | had the chance.

System use (SU)

SU1 In term's .o.f weekly hour's, | tend tp use the e-learning system the needed time to manage [33]
the activities | propose in my subjects.

SuU2 | spend a long time interacting with the e-learning system.

SU3 | get involved with the e-learning system.

SuU4 I Join the e-learning system to interact with the course | teach at least once a day.

SU5 | frequgntly connect to participate in interactive activities (forums) | have proposed in the
e-learning system.

SU6 | frequently connect to e-learning systems to display the degree of participation and

progress of students.
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The 131 cases that were considered for the study were carried out by SPSS statistical software. As
the overall level of missing data was 4.20%, less than 10%, may be used any method of imputation of
missing data [34]. The mean replacement method was applied. The size of the resulting sample was
suitable for analysis according to the criteria of E. van Raaij and J. Schepers (2008).

For data analysis the SEM technique focusing on partial least squares (PLS) was used. For this
purpose the SmartPLS software version 3.2.4 was used [36].

4 RESULTS

To verify the validity and reliability of the measures, the loading factor was observed from confirmatory
factor analysis (CFA) evaluating the measurement model [36]. To improve reliability, it was considered
that must be retained the items with higher factor loadings to 0.707 [37], and that have a less dense
questionnaire, the items are removed (CSE2=0.695, CSE4=0.768, CSE5=0.732, CSE6=0.766,
S4=0.895, SU1=0.675 y TS2=0.732). ltems with factor loadings that exceed the value of 0.707 were
also eliminated, having into account that they were those ones with less loading factor within their
respective constructs and that they were already assessed in other items. The local adjustment
indexes, reliability, and average variance extracted (AVE) were examined as well. The factor loadings
from the CFA provide evidence of convergent validity (all items load greater than 0.707). For reliability
analysis, composite reliability was evaluated. Compound reliability values vary between 0.90 and 0.97
and therefore all are above the minimum value of 0.7 [38]. The fit measures can be found in Table 2.

Table 2 Summary of measurement scales

Constructs items Mean Standard Factor Composite Average
deviation loading reliability variance
extracted
Technical Support (TS) 0.92 0.71
TS1 3.93 213 0.80
TS3 4.21 2.09 0.88
TS4 414 1.99 0.90
TS5 3.75 2.07 0.81
TS6 4.98 1.90 0.80
Computer Self-efficacy (CSE) 0.93 0.72
CSE1 5.41 1.56 0.82
CSE3 5.16 1.61 0.77
CSE7 5.86 1.32 0.88
CSES8 5.61 1.41 0.90
CSE9 5.54 1.34 0.86
Social Influence (Sl) 0.90 0.65
St 5.43 1.72 0.84
SI2 5.20 1.67 0.86
SI3 5.61 1.47 0.88
Sl4 5.20 1.60 0.73
SI5 5.65 1.44 0.71
Perceived Enjoyment (PE) 0.92 0.70
PE1 4.86 1.83 0.77
PE2 5.40 1.63 0.77
PE3 5.00 1.90 0.87
PE4 5.12 1.72 0.87
PE5 5.47 1.64 0.90
Satisfaction (S) 0.97 0.86
S1 5.60 1.43 0.92
S2 5.56 1.42 0.95
S3 5.67 1.36 0.94
S5 5.47 1.38 0.92
S6 5.57 1.43 0.92
Perceived Usefulness (PU) 0.97 0.85
PU1 5.52 1.52 0.91
PU2 5.59 1.32 0.94
PU3 5.55 1.47 0.93
PU4 5.62 1.30 0.93
PU5 5.82 1.28 0.90
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Table 2 (Cont.) Summary of measurement scales

Constructs items Mean Standard Factor Composite Average
deviation loading reliability variance
extracted
Perceived easy of use (PEOU) 0.97 0.88
PEOU1 5.50 1.40 0.89
PEOU2 5.50 1.43 0.95
PEOU3 5.46 1.44 0.95
PEOU4 5.63 1.45 0.94
PEOU5 5.45 1.50 0.94
Behavioral Intention (Bl) 0.97 0.86
BI1 5.92 1.33 0.94
BI2 5.82 1.35 0.94
BI3 5.72 1.33 0.93
Bl4 5.79 1.25 0.91
BI5 5.87 1.33 0.93
System Use(SU) 0.95 0.80
Su2 4.99 1.48 0.88
SuU3 5.25 1.48 0.92
Su4 5.24 1.66 0.89
SuU5 4.87 1.76 0.87
SU6 5.37 1.56 0.91

To verify the discriminant validity, the Fornell and Larcker (1981) test was applied. The procedure
dictates that the square root of the AVE of each construct exceeds the shared correlation between the
construct and other constructs in the model in order to obtain the discriminant validity. Table 3 shows
the details of this analysis. All constructs successfully passed the test; the square root of the AVE (on
the diagonal) is greater than the cross-correlations with other constructs. All eligibility criteria exceed
threshold levels commonly suggested in the literature and show good reliability and validity of all
constructs.

Statistical significance of the relations in the model was assessed using SmartPLS 3.2.4 [36] with a
bootstrap procedure with 500 resamples. We find a direct positive impact of Bl on SU, but no direct
impact of S. PU and PEOU both have a direct positive impact on Bl. PE, PEOU and S| have a direct
positive impact on PU, but no direct impact of TS and CSE. PE and CSE both have a direct positive
impact on PEOU, but no direct impact of TS. PU has a direct positive impact on S.

Table 3 Discriminant and convergent validity of the constructs

Bl CSE PE PEOU PU S Si SuU TS
Bl 0.930
CSE 0.659 0.849
PE 0.703 0.548 0.838
PEOU 0.713 0.679 0.692 0.937
PU 0.768 0.554 0.760 0.734 0.922
S 0.786 0.580 0.771 0.686 0.866 0.930
Si 0.571 0.547 0.401 0.455 0.514 0.545 0.808
SuU 0.674 0.549 0.639 0.670 0.566 0.552 0.436 0.894
TS 0.430 0.577 0.487 0.495 0.480 0.505 0.532 0.442 0.840

In contrast to covariance structure analysis modeling approaches, PLS has no proper single
goodness-of-fit measure, because its primary objective is maximization of variance explained, not
minimization of the difference between the observed and the reproduced covariance matrixes. The
quality of a PLS model can be determined by examining the R? values of the endogenous constructs
[40]. The model explains 46% of variance in SU, 64% of variance in Bl, 75% of variance in S, 69% of
variance in PU and 61% of variance in PEOU. Fig. 3 shows a graphical representation of the
outcomes of the model test.
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5 DISCUSSION AND CONCLUSION

The analysis showed the predictive relevance and validity of the model to evaluate the acceptance of
e-learning systems among teachers in Ecuador. One of the main reasons for this finding may be the
ease with which teachers use technology today. This is evidenced by the positive influence of CSE on
PEOU in this study.

PU stands out as the most important factor influencing the behavior of the intention to use e-learning
systems in the Ecuadorian teachers. The social influence has a direct effect on the perceived
usefulness.

Our study suggests that the core TAM relationships hold just as well in an Ecuadorian setting as they
do in other countries. The majority of hypothesized relationships are supported by the data.

This work is characterized by the inclusion of SI, PE, S and CSE. This highlights that the application of
e-learning systems should focus on the social context and not on technology.

Among the prominent findings in this study, it is the positive influence of PE on PU and PEOU. It is
suggested to conduct a nationwide study that also involves the views of students, which should update

the questionnaire.

0.87***
n.s.

Bl wxx SuU
0'63

0.53***

0.32*

Fig. 3. PLS results. Notes: Variance explained (R2) between brackets.
* Path coefficient significant at the 0.05 level; ** at the 0.01 level; *** at the 0.001 level.
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