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Abstract 
The success of an e-learning system, to a large extent, depends on the acceptance and use by 
students. After reviewing technology adoption models: Unified Theory of Acceptance and Use of 
Technology (UTAUT), Three-Level Model of Technology Use (3-TUM), Task-Technique Adjustment 
Model (TTF), Model Theory of Planned Behavior (TPB) and the Technology Acceptance Model (TAM), 
it was decided to apply the TAM2 to predict the level of acceptance and use of an e-learning system in 
students of an Ecuadorian university. TAM2 was chosen because it is one of the most used frames in 
the reviewed literature, but without evidence of application in the Ecuadorian context. Data was 
collected from 400 students. The reliability and validity analyses were performed satisfactorily. A 
structural equations model (SEM) was tested by using the Partial Least Squares (PLS) approach. The 
results indicate that TAM fulfils all its hypotheses in the Ecuadorian context when evaluating the 
acceptance and use of an e-learning system among students. It is concluded that the perceived ease 
of use has a great influence on perceived utility and that the model has a predictive relevance, these 
results are in agreement with data found in other studies. For the statistical treatment, the Smart PLS 
software was used.  

Keywords: information systems, technology acceptance model, structural equation model, PLS. 

1 INTRODUCTION 
Information and communication technologies (ICT) are hardware and software tools that facilitate the 
capture, transmission and visualization of data and information electronically [1].  The application of 
ICT in education is known as e-learning [2], Applying [3], [4].  

During the last two decades, the world wide web (WWW) has become indispensable in world 
education, it is the initiative that allows to recover hypermedia information of a huge area and to give 
access to a great amount of information [5]. 

With the potential of the WWW, educational institutions invest in information systems (Moodle, 
Blackboard and WebCT, among others) in order to strengthen teaching (face-to-face and distance 
learning) [6], [7]. The e-learning systems provide new methodologies for the design and delivery of 
education [8]. However, in spite of the benefits provided by this type of systems and the increase of 
their market, recent research on their acceptance and use, show negative results, where a high 
percentage of students who start courses with support of these tools do not end this studio [9].  

Among the acceptance evaluation models of the e-learning systems identified in the literature review, 
most of them only address the technological aspect. Internet is considered as a global technology, but 
its effectiveness must be measured at the local level, since users often work in local / national 
contexts [10]. It was therefore important to investigate the acceptance of e-learning system in 
Ecuador. 

In the review of previous studies, it was confirmed that very few investigations of this type are carried 
out in Latin America. Therefore, it was considered important to carry out the research in the university 
context of Ecuador, to establish a model for the evaluation of the acceptance of the e-learning 
systems in the Universities of Ecuador.   

In the literature review, several theories were identified to evaluate the acceptance of e-learning 
systems. Among the main theories to evaluate acceptance of information systems are those shown in 
the Table 1. 
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Table 1.  Theories to evaluate the acceptance of e-learning systems 

Theory Description Source 

UTAUT Unified Theory of Acceptance and Use of Technology [11] 

3-TUM Three-Tier Use Model [12] 

TTF Task-Technology Fit [13] 

TPB Theory of Planned Behavior [14] 

TAM Technology Acceptance Model [15] 

The TAM is based on Fishbein and Ajzen's Theory of Reasoned Action. As a result of investigations 
after its appearance the TAM was improved until reaching the version TAM 2 that is shown in the 
Figure 1. 

	  
Figure 1. TAM Version 2 [16] 

Among the various efforts to understand the process of acceptance of information systems by users, 
the TAM is one of the most cited theoretical frameworks [17]. In the field of e-learning, recent research 
shows the greater application of TAM to study the acceptance of e-learning systems [18].  

Despite its popularity and usefulness, some researchers suggest investigate TAM to revise, expand or 
modify it to reflect the rapid changes in technologies and their environments [19]. For this reason, the 
TAM model was used as a framework for the present study in the context of Ecuador. 

A user's general attitude towards the use of a given system, such as the World Wide Web, is shown 
as a function of the belief constructs in the TAM: Perceived Utility (PU) (the degree to which a person 
believes The use of a particular system would improve their work performance) and Perceived Ease of 
Use (PEOU) (the degree to which a person believes that the use of a particular system would be 
effortless)[20].  

TAM postulates that the external variables intervene indirectly influencing PU and PEOU; and, these 
external variables provide a better understanding of what influences PU and PEOU [21]. Therefore 
perceived utility and perception of ease of use have played an important role in decisions affecting the 
adoption of technology [22].  

In the studies reviewed it was identified that the most used technique was the model of structural 
equations (SEM), in this one when referring to latent variables refers indistinctly to the terms of 
construct or latent variable, are variables that are not directly observed, are measures through 
indicator variables or indicators (items), which are directly observable [23].  

This research aimed to use the TAM to predict the acceptance and use of e-learning systems among 
university students in Ecuador. 

2 MATERIALS AND METHODS 
A questionnaire was applied to 400 undergraduate and graduate students at a university in Ecuador. 
The instrument included 35 items measured using a seven-point Likert scale ranging from "Strongly 
Disagree" to "Strongly Agree". The items of the questionnaire were adapted from previous studies, 
presented in Table 2. 

  

6457



Table 1. Constructs and items used 

Construct Item Question Source 

Perceived 
Usefulness (PU) 

PU1 It is possible to learn faster with the e-learning system [24] [24] 
PU2 Improves learning performance with the e-learning system 
PU3 Makes it easier to learn the use of the e-learning system 
PU4 It is useful in learning the use of the e-learning system 
PU5 It is a necessity in learning to use the e-learning system 

Perceived ease 
of use (PEOU) PEOU1 PEOU1 Learning to operate the e-learning system is very 

easy 
[24] 

PEOU2 The interaction with the e-learning system is clear and 
understandable 

PEOU3 I find that the e-learning system is flexible to interact with it 

PEOU4 It would be easy to be skilled in the use of the e-learning 
system 

PEOU5 I find that the e-learning system is easy to use 
Behavioral 
Intention (BI) 

BI1 I will use the e-learning system in the next semesters [25] 
BI2 I will use the e-learning system in all my courses 
BI3 It is important to use the e-learning system 

System Usage 
(SU) 

SU1 I tend to use the e-learning system very often [26] 
SU2 I spend a lot of time exploring within the e-learning system 
SU3 I am very involved with the e-learning system 

The data of the study was obtained with the help of a web tool developed by the same university. This 
survey was anonymous and was sent to the respondents via email with the link reference. The items 
used were adapted from previous studies [24], [25], [26].  

To extract and analyze the results, SEM was used with a partial least squares method approach 
(PLS). For this purpose SmartPLS software version 3.2.3 was used. 

The hypotheses as well as the framework of this study are presented in Figure 2. The hypotheses are 
described below: 

• H1: The PU of the e-learning system is positively influenced by the PEOU of the e-learning 
system. 

• H2: The BI of the e-learning system is positively influenced by the PU of the e-learning system. 

• H3: The BI of the e-learning system is positively influenced by the PEOU of the e-learning 
system. 

• H4: The SU of the e-learning system is positively influenced by the BI of the e-learning system. 

 
Figure 2. Research model [16] 
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3 RESULTS 
A total of 263 completed surveys (66% response rate) were received. Data from this survey was 
exported from the web tool to Microsoft Excel, and then converted to comma-delimited text file 
readable by SmartPLS software. The sample size was suitable for the analysis according to the 
criteria of [27]. 

In this study, the measurement model was evaluated using structural equation models based on 
variances applying the PLS-based SmartPLS 3.2.3 software. The validity of content and apparent 
validity were analyzed; the individual reliability of the item was calculated by loading factories; and the 
construct validity was examined: convergent validity and discriminant validity.  

The Standardized Root Mean Square Residual (SRMR) was evaluated to demonstrate the 
acceptability of the proposed model. The SRMR index obtained was 0.034, it is acceptable since it is 
less than 0.10 [28]. 

The path analysis was performed; the results are shown in the Figure 3. The calculated value of the 
adjustment index has demonstrated the good fit of the structural model to the data for the research 
model proposed in this study. The values were in the recommended range, the hypotheses can be 
accepted. To calculate the statistical significance, the Bootstrapping resampling technique of 5000 
samples was used. 

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

Figure 3. Structural model.  

4 DISCUSSION 
The analysis has demonstrated the predictive relevance and validation of the model for the 
acceptance of e-learning systems by the students. Among the main reasons for this finding may be 
the ease with which young people use technology today, as evidenced by the high positive influence 
of perceived ease of use on the utility perceived in the present study. 

The importance of perceived ease of use stands out as the most relevant factor influencing the 
attitude towards the use behavior. 

In order to improve the proposed model, in future research, other constructs can be added in what are 
considered more cultural themes to the Ecuadorian environment, such as social influence, technical 
support and subjective norms. Among students and teachers it may be interesting to study 
computational self-efficacy as well. 

Although many studies have already been carried out to evaluate the acceptance of e-learning 
systems around the TAM. The present work was characterized by the demonstration of the validity of 
this model, and specifically to predict the acceptance and use of e-learning systems in university 
students in Ecuador. All the hypotheses postulated by TAM were demonstrated, similar to previous 
studies [29]–[31]. 
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