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Abstract: This study empirically examines the effects of the acceptance of e-learning Web-apps by
student on the learning outcomes achieved with their use. With this objective, two theoretically
recognized purposes for use these apps were tested in a blended learning model, as a way to change
the traditional face-to-face classrooms activities (apps we called ICTf) and as a virtual evaluation
platform in learning (ICTv apps). The data was collected through online surveys from university
students of a blended Master’ degree, enrolled in different specialties. PLS-SEM analysis of the data
was performed. A proportion of the variance of student learning outcomes was explained by the
level of ICTv acceptance. However, the positive effect of the ICTf acceptance on this performance was
not significant. Heterogeneity was observed in students’ ratings on the acceptance of the Web-apps
by different master’s specialties, and it was higher in ICTf than in ICTv. Our research highlights
the important role that the acceptance of use of electronic learning resources plays in boosting their
effective learning performance.

Keywords: blended learning; e-learning Web-apps; acceptance model; learning outcomes;
university students

1. Introduction

The incorporation of information and communication technologies (ICTs) in the
teaching-learning process has modified the traditionally teacher-centred educational con-
text [1], connecting the student to a barrier-free learning network [2]. As a result, the
blended learning model, which combines face-to-face and online education, is replacing
traditional learning [3] and increasing the number of university studies offered under this
combined method [4] as the literature has shown that ICTs are adaptable to a variety of
educational needs, including higher education [5].

The blended teaching-learning model is based on constructivist theory, whereby stu-
dents construct their own knowledge and actively participate in the learning process, with
ICTs as a resource to achieve communication and exchange of ideas between students
and teachers [6]. The role of the teacher in this model must be an active one, generating
content and managing the available resources so that the student perceives the useful-
ness of the ICTs used, their ease of use, as well as feel capable of reaching the so-called
flow state [7].

One of these technology resources is e-learning Web-apps which have been used
for many years in the University. In recent years, game features have been added and it
turned into a concept known as game-based Web-apps. Socrative and Kahoot, which are
game-based platforms, are some of the best-known examples of these resources. They can
be used for different purposes [8] such as assessing student” performances or as a new
way to change traditional classrooms activities. Studies focused on the effects of these
type of platforms on classroom atmosphere demonstrated that it can encourage active
student participation and increase student motivation towards learning the subject [9,10].
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Furthermore, their use has been shown [11,12] to enhance collaborative learning during the
learning process, which is linked in some way [9] to overall student academic performance.

Given the wide range and variety of e-learning Web apps, in terms of the form of use,
format and didactic elements, that teachers have at their disposal, making the right choice
is key to successfully achieving learning objectives. It has been pointed out that teachers
may lack confidence in their digital competencies, which is considered an essential factor
in achieving teaching objectives [13]. Likewise, the acceptance of the use of these platforms
by the student is a necessary factor to achieve the objectives of education [14].

Despite the growing interest of this topic, to date, very little research has been con-
ducted on the benefits of students’ intentions to use Game-based Web-apps in a blended
learning model. In e-learning environments, it has been shown that learner acceptance of
technology resources use is influenced by the performance expectations that the learner
creates about its use [15], where performance expectation [16] is understood as the degree
to which the learner understands that the use of technology will be useful for their per-
formance. The objective of this study is to examine the level of acceptance of the use of
e-learning Web-apps by students, and test if it affects to outcomes perceived by them in
a Blended Model. Further, we tested two theoretically recognized utilities for these apps,
as a path to approach the face-to-face classrooms activities aiming to enhance the student
learning experience, and as a virtual evaluation platform in their learning. Thus, two types
of apps were considered the game-based Web-aps and other virtual assessment platforms.
For both types of apps, which we called ICTf and ICTv respectively, their acceptance for
using and the effects on performance from its real use were compared in this research.

It was not until 2015 that the study of the usefulness of ICTs in the teaching-learning
process in a university blended learning model was studied in greater depth [17]. Through
an exploratory analysis, some authors demonstrated the relationship between the satisfac-
tion of university students and the use of the virtual learning environment by concluding
that useful knowledge had been acquired [17]. To date, no study has been found that
differentiates the various results that can be derived from the type of technology resources
used. Then, this study responds to the need to identify the value of e-learning Web-apps in
blended learning at university, as the effect of their real use on learning outcomes due to
the level of acceptance of these at different environments are clarified.

2. Research Framework

Learning theories for the digital era [18-20] have shown that training actions must inte-
grate the appropriate digital media to allow students to construct and transmit knowledge
from a critical point of view.

The acceptance of Blended Learning by students, with the integration of e-learning
Web-apps in training activities to facilitate interaction between teachers and students, has
been demonstrated in previous studies [17]. However, so far, no study exists that analyses
the acceptance of Blended Learning in a disaggregated way according to the different
acceptance of the use of each type of digital resource. In this research, as novelty we
take in account different types of e-learning Web-apps according to their applicability in
Blended Learning.

The methodological aspects used with Blended Learning based on the use of e-learning
Web-apps to develop both the virtual activities and the face-to-face activities, allow a
dynamic and adjustable learning process making it a pioneer in educational environments
for its great efficiency and interaction [21]. Most of the platforms generally aim to mediate
in the Blended Learning as virtual platforms, virtual forums, and learning and collaborative
work teams, among others [22,23], helping so to promote autonomous, self-regulating and
collaborative learning [24]. Additionally, some of the applications can be run during the
face-to-face learning environment using a website browser through tablets or smartphones,
which have great acceptance of use among students [14]. Among them, game-based Web-
apps are useful by providing student responses in real-time, creating a dialogue space
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where the teacher may take advantage of them by detecting difficulties when understanding
the content while the students themselves carry out a self-assessment [25].

The distinction between platforms integrated in Blended Learning training actions
which act as mediators of learning by facilitating interaction and carrying out activities in
the virtual environment, and platforms integrated to facilitate the development of face-to-
face activities is the starting point for this study, the aim of which is to clarify how the two
types of platforms affect self-efficacy and knowledge acquisition as learning outcomes in
Blended Learning from the student’s perception.

Given that the level of acceptance of each type of digital resource may differ according
to the expectations that performance that the learner creates about its use, we set out to
explore the value of both types of platforms in blended learning by answering the following
research questions:

RQ1: How does the acceptance of ICTv apps use to develop virtual activities affect
learning outcomes perceived by students in blended learning?

RQ2: How does the acceptance of ICTf platforms use to develop face-to-face activities
affect learning outcomes perceived by students in blended learning?

Therefore, this study tests the research questions: RQ1 and RQ2, based on a model of
cause-effect relationships between the variables (Figure 1). In addition to the acceptance
of e-learning Web-apps use by students, other methodological aspects used with Blended
Learning affect the teacher’s role, such as seeking the best way to transmit fundamental
content and to train in the established competencies, the planning and organisation of
activities, and the selection of the most appropriate techniques to facilitate the student’s
development of skills [26]. In this research, these aspects are referenced with the term
teaching methodology (TM), which is understood as a way of organising teaching activity
in order to achieve previously formulated objectives [27]. Moreover, personal innova-
tiveness (PI) represents the student’s tendency to adopt new technologies. Individual
students are known to differ in this tendency. Personal innovativeness in ICT has been
shown to be a reliable predictor of users’ beliefs about the ease of use and usefulness of
new technologies [28].

ICT" acceptance of use ICT" acceptance of use
(virtual activities) (face-to-face activities)
RQ1 Perceived RQ2
learning
outcomes
Teaching activities Personal innovativeness

Figure 1. Research questions model.

3. Materials and Methods
3.1. Design and Sample

Data was collected through online surveys for two months during the 2017-2018
academic year. Data collection was carried out with the help of teachers, who provided
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students with a web address from which they could access the questionnaire, using their
own mobile terminals (smartphones, tablets, etc.). The universe consisted of Masters
students who were completing their teacher training for primary and secondary education.
The questionnaire was completed by a total of 93 students from the seven specialisations in
which the Master’s Degree in Teaching is taught (Table 1).

Table 1. Sample description.

Male Female
Specialisation
No. % No. %
Economy 6 16.7% 9 15.8%
Physics and Chemistry 4 11.1% 7 12.3%
Geography and History 5 13.9% 8 14.0%
English 2 5.6% 18 31.6%
Spanish Language and Literature 2 5.6% 4 7.0%
Mathematics 7 19.4% 8 14.0%
Technology 10 27.8% 3 5.3%
No (% of total) 36 (38.7%) 57 (61.3%)
Weighted Average Age 28.3 29.1

The results of the descriptive analysis showed that 75.3% of the students had used
the online modality for the first time in this master’s degree. This lack of experience in the
use of an online modality could be the reason why 62.4% of the students stated that they
needed more explanation from the teacher about the technical aspects of the platform used,
Blackboard Collaborate Ultra, at the beginning of the course, mainly in the specialisations
of Spanish Language and Literature (83.3%) and Geography and History (76.9%).

3.2. Measurement Instruments

For the development of the questionnaire, questions used in previous studies were
adapted (Table 2). Specifically, the measurement of each of the variables of the research
questions model was carried out through multi-item scales that allowed the measurement
to be approximated as closely as possible according to the attributes of each concept. Each
item in the questionnaire was measured on a 0-5-point Likert scale, where 0 means low
acceptance and 5 means high acceptance.Dependent variable:

Learning Outcomes (LO). This study referred to scales of learning outcomes [29], and
two questions items were derived: “learning self-efficacy with the Blended Learning was
developed” and “knowledge acquisition with the Blended Learning was developed”.

Independents variables:

E-learning Web-apps acceptance of use. Regarding the acceptance of platforms use,
which includes both the platforms to develop virtual activities (ICTv) and the platforms to
develop face-to-face activities (ICTf), this study referred to question items of the Technolo-
gies Acceptance Model, namely TAM model [30]. The TAM model, based on the theory
of reasoned action [31] and the theory of planned behaviour [32], expresses the way to
understand both intentions of use and behaviours of use of individuals from cognitive
and normative factors. Two question items of each Web-apps were derived from previous
studies [30], such as “assuming that the teacher proposed learning with this Web-app, I
would try to use it” and “assuming the possibility of learning with this Web-app, I foresee
that I would use it”. Eighteen questions items were asked, two for each of the nine ones
(five ICTv and four ICTf). The ICTv resources analysed in this study are available through
the Blackboard Collaborate Ultra platform accessible from the university in which the
Master’s degree is offered, specifically discussion boards (forum), content folders, work
teams, drop boxes and grade centre, and videoconferences. Among the ICTf resources
analysed were the applications Edpuzzle, Socrative, Kahoot, and Moviemaker.

Teaching methodology (TM) with regard to this variable, three-question items, “TM fa-

Zai

cilitates the achievement of learning milestones”, “TM promotes more productive learning”
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and “TM as a whole facilitates the development of skills”, were asked through referring
to previous studies [16,33]. In the questionnaire, the concept of “teaching methodology”
was explained to the participants as an integral part of the organisation of teaching activity
as a whole, in relation to the work of the teaching staff, the planning and organisation of
activities, and learning techniques.

Personal Innovativeness (PI) was measured through one single question item referred
from previous studies [28,34,35], which was “I stand out from the crowd because I like to
experiment and try out new technologies”.

Table 2. Measurement Instruments.

Construct Items
(Scale)
LO1 Learning self—e‘ff;;::idye‘\::{c(})’l Izl(;snded Learning Likert 0-5
Learning Outcomes (LO) P
[29] LO2 Knowledge acquisition with Blended Learning Likert 0-5
was developed
ICTv1 Assuming th\i] ’;i)a_caher }I)l;igl(ﬁsst:hito Iieszzrirtl through this Likert 0-5
Acceptance of use of ICTv (ICTv) PP, y ’
[4,36-38] Assuming the possibility of learning with this Web-app, . .
ICTv2 I expect that I would use it Likert 0-5
ICTf1 Assuming the teacher proposes that I learn through this Likert 0-5
Acceptance of use of ICTf (ICTf) Web-app, I would try to use it.
[4,36-38] Assuming the possibility of learning with this Web-app, .
ICTE2 I expect that I would use it Likert 0-5
The teaching methodology as a whole facilitates the .
™l achievement of learning milestones Likert 0-5
Teaching methodology (TM) ™2 The teaching methodology as a whole promotes more Likert 0-5
[4,17,33,39-42] productive learning.
™3 The teaching methodology as a whole facilitates the Likert 0-5
development of skills
Personal Innovativeness (PI) P1 I stand out from the crowd because I like to experiment Likert 0-5

[28,34,35,39,43]

and try new technologies.

A partial least squares structural equation model (PLS-SEM) was used to analyse the
cause-effect relationships between the variables described. By examining the relevance of
path coefficients, the effects of student acceptance of Web-apps use on perceived learning
outcomes were assessed. These effects were measured by type of Web-app.

In the analysis of the data, we follow a sequential statistical process. First, validity
of the observed variables that constituted the four latent variables shown in the research
questions model was verified (the innovative personality variable is formed with one
question item). Second, PLS-SEM using the remaining variables was conducted to validate
the research questions model. The analysis of path coefficients allows us to assess the effect
of student acceptance of Web-apps use on perceived learning outcomes. Moreover, these
effects have been measured for both types of platforms, ICTv and ICTf. Statistical analysis
was performed with SmartPLS 3.0 software.

4. Results

As reflected in Figure 2, a high percentage of the students (40.21%) expressed their
satisfaction with learning outcomes in the blended learning model, specifically that learning
self-efficacy with the Blended Learning was developed, scoring 3 (20.62%), 4 (9.28%) or
5 (10.31%) in response to this question. More than half of the students stated that (58.76%)
knowledge acquisition with the Blended Learning was developed.
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Learning self-efficacy with the Blended Learning was developed
Knowledges acquisition with the Blended Learning was developed

Figure 2. Perceived learning outcomes.

Students positively evaluated the learning methodology used, scoring values of 3
or higher in all three question items (Figure 3), recognising its potential to stimulate the
development of skills and abilities (44.33% of the total number of students) and to facilitate
the achievement of the learning milestones of the Master’s degree (34.02%). The vast
majority of students (92.78%) recognise the ability of the methodology to foster more
productive learning.

With regard to Web-apps, students had to evaluate a list of nine digital resources,
specifically the acceptance of using each of them for blended learning. The heterogeneity of
the evaluation for each speciality of the Master’s degree was highlighted (Figure 4). Taking
into account the average overall score for the Blackboard Collaborate Ultra resources, the
content portfolios achieved the highest scores, higher than the overall average, in the
specialisations of Economics and Mathematics. The discussion boards (forum) scored
above average in Technology, Spanish and Mathematics. Drop boxes and the Grade Centre
were outstanding in English, Physics and Chemistry, Mathematics and Economics. Wikis
in English, Mathematics and Economics, and Working Groups in English, Mathematics,
Geography and History, and Technology. Concerning ICTs for the development of face-to-
face activities, the applications that stood out, with above-average scores in these specialities
were as follows: Edpuzzle, in English and Economics; Moviemaker in Spanish, English,
Economics, and Physics and Chemistry; Socrative in English and Economics, and Kahoot
in Economics, Mathematics, and Physics and Chemistry.



Sustainability 2023, 15, 2136

7 of 14
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='==TM1. The teaching method facilitates the achievement of learning milestones

={}=TM2. The teaching method encourages more productive learning

=C==TM3. Teaching methodogy as a whole facilitates the development of skills

Figure 3. Teaching methodology.

To analyse whether there were significant differences in the mean resource scores
between the different specialities, ANOVA analyses of variance were applied. In addition,
the Bonferroni test was applied to check between which specialities such differences
occurred. Regarding the Blackboard Collaborate Ultra resources, only for one of them
(discussion boards or forums) the results of the analyses showed statistically significant
differences in the mean scores (F = 2.35; sig. = 0.037). The results of the Bonferroni test
indicated for this variable that significant differences were observed between the scores for
Technology (3.07) and English (1.6).

With regard to the game-based Web-apps, greater heterogeneity was observed in the
ratings by speciality, specifically in three of the four multimedia applications, Edpuzzle
(F = 6.69; sig. = 0.000), Socrative (F = 7.36; sig. = 0.000), and Moviemaker (F = 3.08;
sig. = 0.009), statistically significant differences were observed in the mean scores given by
the students of the different specialities. The highest Edpuzzle scores were obtained for
Economics (3.47) compared to Physics and Chemistry (1.92), History and Geography (1.38),
Spanish Language and Literature (1.50) and Mathematics (1.56). Edpuzzle also achieved
higher scores in English (3.10) than in Geography and History (1.38), and Mathematics
(1.56). Significant differences in the mean scores given to Socrative were observed in
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Economics (4.20), higher than in Technology (2.47), History and Geography (1.92) and
Mathematics (1.94); as well as in English (4.15) compared to Technology (2.47) and History
(1.92). Significant differences in the mean scores given to Moviemaker were observed
between History and Geography (1.38) and English (1.60).

4.20
83
4.87,
S l4.92
p.67
2.40| 2_42
3.47 2.42
1.92
3.60
8
& &
& S
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o2 ol
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—— 2.60 R:94 o 252 O Discussion Board (forum)
24‘6 R GU 1.63 2.13 2.18
13g P10 S
Fl 1.56 2 29 O Moviemaker
3.00)
5 4.25 ¥ 4.06 3.73 3.72
O Edpuzzle
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O Working group
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Figure 4. Assessment of digital resources by speciality of the Master’s programme.

In order to analyse the effect of the use” acceptance of Web-apps on student satisfaction,
as well as to measure the effects of the different types of resources, and thus answer the
research questions, the PLS analysis was conducted in two phases. Firstly, the measurement
model was analysed, confirming the reliability and validity of the measurement scales of
the variables Learning Outcomes (LO), Teaching methodology (TM), Acceptance of use of
ICTv (ICTv), and Acceptance of use of ICTf (ICTf). Secondly, cause and effect relationships
were analysed between the dependent variable LO and the independent variables: TM,
ICTv, ICT{, and PL

Validity of the Latent Variables

Table 3 summarises the reliability and validity of the latent variables LO, TM, ICTv,
ICT{, as well as the descriptives of the observed variables that form each of them. For all
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the observed variables, the standardised factor loadings reach significant and acceptable
values, greater than 0.7 or very close to this value. All constructs show very high values for
the composite reliability index, above 0.7. The values achieved for the average variance
extracted (AVE) are greater than 0.5 in all cases, thus verifying the convergent validity of
the model.

Table 3. Reliability and validity of constructs.

Standard Factorial Reliability (CR)

Average Deviation Loadings Validity (AVE)
Learning Outcomes (LO)
LO1 learning self-efficacy with the Blended Learning 377 1.94 0.845 CR =086
was developed
LO2 knowledge acquisition with the Blended Learning 318 152 0.897 *+ AVE = 0.76
was developed
Teaching methodology (TM)
™1 The tgachmg methodology facilitates the achievement of 393 157 0.884 *+
learning milestones
™2 Thg overall.teachmg methodology promotes more 508 1.06 0.674 *+ CR = 0.78
productive learning.
T™M3 .The teaching methodology stimulates the development 201 150 0.701 **+* AVE = 0.55
of skills
Acceptance of use of ICTv (ICTv)
Content Folder 4.63 1.32 0.782 ***
Discussion Board (forum) 2.51 1.42 0.683 ***
Working group 3.72 1.71 0.735 *** CR=0.85
Drop boxes and Grade Centres 473 1.23 0.749 *** AVE = 0.53
Videoconferences Black Board Collaborate Ultra 4.42 1.35 0.763 ***
Acceptance of use of ICTf (ICTf)
Edpuzzle 2.29 1.41 0.834 ***
Socrative 2.99 1.65 0.856 ***
Moviemaker 2.18 1.16 0.733 *** CR=0.87
Kahoot 3.89 1.53 0.744 *** AVE = 0.63
Personal Innovativeness (PI) 3.19 0.92 -

Note: ***p < 0.01.

Analysing discriminant validity involves assessing the significant differences of each
of the latent variables with respect to the rest of them. The discriminant validity criterion
has also been met in the data, as it has been shown that the square root of the AVE of each
latent variable is higher than its correlation with the others (Table 4).

Table 4. Correlation matrix of latent variables.

LO ™ ICTv ICTf PI
Learning Outcomes (LO) 0.869
Teaching methodology (TM) 0.758 0.740
Acceptance of use of ICTv (ICTv) 0.524 0.508 0.726
Acceptance of use of ICTf (ICTf) 0.181 0.147 0.399 0.794
Personal Innovativeness (PI) 0.293 0.188 0.265 —0.052 1

Results of PLS-SEM are shown in Table 5. To assess the significance of the path
coefficients of the structural model, bootstrapping has been used with 5000 resamples.
(Hair, Sarstedt & Ringle, 2011). The path coefficient from the ICTv variable to LO variable
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shows that the acceptance of use of ICTv affects to learning outcomes perceived by the
student (0.15), while the same is not true for the ICTf variable as no statistical significance
of the path coefficient of ICTf on the LO variable is observed at 5% significance level (Panel
A). Furthermore, when analysing the effects of acceptance of use of all resources, through
a latent variable ICT constructed as a second-order factor of the variables ICTv and ICTf
(Panel B), the ICTv variable is also the one that accounts for the highest percentage of the
variance of the ICT variable (0.71 > 0.47).

Table 5. Results of the structural analysis.

Percentile Bootstrap 95% Confidence Level

Cause-Effect Relationship Path Coefficients t-Value
Lower Upper
Panel A
™ = LO 0.637 9.417 *** 0.508 0.775
ICTv = LO 0.152 2.039 ** 0.026 0.314
ICTf = LO 0.054 0.709 ns —-0.171 0.171
PI=LO 0.136 2.064 ** 0.004 0.262
Variance explained R2 R2 (LO) = 68.2%
Stone-Geisser’s Q2 Q2 (LO) =0.428
Panel B
™ = LO 0.663 10.587 *** 0.546 0.793
ICTv = ICT 0.714 12.321 *** 0.564 0.783
ICTf = ICT 0.470 10.631 *** 0.424 0.625
ICT = LO 0.156 2.082 ** 0.003 0.296
PI= 10O 0.146 2.274 *** 0.017 0.269

Variance explained R2
Stone-Geisser’s Q2

R2 (LO) = 61.9%
Q2 (LO) = 0.435

Note: ***p < 0.01; ** p < 0.05; ns = non-significant.

The path coefficients from both the TM variable and the PI variable on the LO variable,
show, as we expected, the positive effect of each of them in explaining the variance of the
dependent variable. The explanatory power of the model is high, as shown by the R2 (68%)
of the model. The predictive relevance of the model has also been confirmed by the value
reached by the Stone-Geisser cross-validation redundancy index Q2 > 0.

5. Discussion

In line with constructivist theories, which argue that all training action should focus
on learning processes through the motivation and prior knowledge of the student [44],
and according to the evidence shown in previous studies [5,45,46], the results of this study
show that e-learning Web apps awaken positive student attitudes towards learning in both
virtual and face-to-face learning environments.

This study has both practical and theoretical implications. From a theoretical perspec-
tive, it presents a new model to analyse the student” acceptance of the Blended Learning
at University, especially in the case of various types of e-learning Web-apps used simul-
taneously for learning. The analyses performed obtained good adjustments expressed in
factor loadings in line with scientific recommendations, as well as an acceptable composite
reliability index and convergent validity of the measurement model. The main result of this
study points to the fact that the analysed indicators allow to measure and explain student
acceptance of the blended learning model in terms of perceived learning outcomes.The
potential of each e-learning Web app for the achievement of competencies and learning
objectives is perceived differently by students. This may be due to the nature of the subjects
themselves, which vary from one speciality to another, and which are therefore not shared
by all students. Other authors found that in general, the benefits perceived by students
are not only based on subject-specific skills, but also on positive emotional changes in
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relation to the subject [47]. Similar analyses were also carried out but taking into account
the different income levels of students, they concluded that although the mastery of digital
competence was heterogeneous among students, there was a general improvement not
only in the understanding of the content but also in digital skills and motivation, leading to
active learning [4].

Other authors compared the attitude of students in different learning environments,
both face-to-face and distance learning, also acknowledging the positive effect of using
technologic resources on students’ learning by increasing their confidence in digital compe-
tence [5]. The results of the present study are in line with these conclusions as high scores
were obtained on the question items on student satisfaction with the perceived learning
outcomes in the blended model.

In the present study, medium-low ratings were found for the item related to the
teaching method which facilitates the development of students’ skills. Other authors
conducted a quantitative analysis that studied the impact of ICT use on the motivation of
undergraduate students, concluding that they did not feel motivated by the use of digital
resources because they underestimated their actual knowledge level [48].

As a limitation of the study, it can be mentioned that no comparisons have been
made between a control group (to which a traditional teaching model is applied) and an
intervention group (to which the blended method is applied. Undoubtedly, this idea results
in an interesting future line of research. Even without making this distinction between
control-intervention groups, it has been possible to conclude differences in acceptance
between different fields of science.

From a practical point of view, this study empirically examines the effects of student
acceptance of e-learning web applications on the learning outcomes achieved with their use.
It allows us to conclude which applications are most useful depending on the specialty of
the student. This is important, as educators will not embrace web application unless there
is clear evidence that through its implementation students can achieve returns, not only on
their satisfaction but also on their outcomes learning. In line with the available literature,
the research highlights the importance of acceptance of the use of e-learning to enhance
learning. This study has also made it possible to obtain a measurement instrument that
measures how the level of acceptance of ICT influences learning outcomes. As seen in the
limitation sections, the survey could be used to extend the research in the future, making
comparisons between control groups (traditional model) and intervention (innovative
teaching model).

Concerning the analysis by resource, the heterogeneity of the assessment for each
speciality was highlighted. To date, this is the first study that has carried out such an
analysis considering a breakdown by speciality. Studies have been found in the literature
that analysed the potential of ICT in the teaching of mathematics [49], languages [50],
history [51] or science [52]. However, in the present study, it was possible to identify the
main differences between specialisations. Blackboard Collaborate Ultra’s resources, content
portfolios, recorded higher scores in the specialisations of Economics and Mathematics;
discussion boards (forum) in the specialisations of Technology, Spanish and Mathematics
or Drop Boxes and the Grade Centre in English.

In short, the indicators created from the questionnaire specifically designed for this
study made it possible to measure and explain student acceptance of the blended learning
model, in terms of its perceived learning outcomes. 40.21% of the students expressed their
acceptance of the blended learning model and more than half of the students stated that
knowledge acquisition with the Blended Learning was achieved.



Sustainability 2023, 15, 2136 12 of 14

Author Contributions: Conceptualization, LM.M.-V. and P.R.-G.; Methodology, LM.M.-V. and PR.-
G.; Software, LM.M.-V. and P.R.-G; Validation, L. M.M.-V. and P.R.-G.; Formal analysis, L.M.M.-V.
and PR.-G.; Investigation, L.M.M.-V. and PR.-G.; Resources, L. M.M.-V. and P.R.-G.; Data curation,
LM.M.-V. and PR.-G.; Writing—original draft preparation, L.M.M.-V. and PR.-G.; Writing—review
and editing, LM.M.-V. and PR.-G; Visualization, L. M.M.-V. and P.R.-G.; Supervision, LM.M.-V. and
PR.-G.; Project administration, L.M.M.-V. and P.R.-G.; Funding acquisition, L.M.M.-V. and P.R.-G. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by [Research Group FEDRA - Family Enterprise Development
Research & Applications] grant number [REGI 22/28].

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Dwivedi, A.; Dwivedi, P.; Bobek, S.; Sternad Zabukovsek, S. Factors affecting students” engagement with online content in
blended learning. Kybernetes 2019, 48, 1500-1515. [CrossRef]

2. Khlaisang, J.; Koraneekij, P. Open Online Assessment Management System Platform and Instrument to Enhance the Information,
Media, and ICT Literacy Skills of 21st Century Learners. Int. J. Emerg. Technol. Learn. IJET 2019, 14, 111-127. [CrossRef]

3. Kurelovic, E.K. Advantages and Limitations of Usage of Open Educational Resources in Small Countries. Int. J. Res. Educ. Sci.
2016, 2, 136-142. [CrossRef]

4. Enhancing Students’ Blended Learning Experience through Embedding Metaliteracy. Available online: https://www.hindawi.
com/journals/edri/2019/6791058/ (accessed on 30 September 2022).

5. Arrosagaray, M.; Gonzalez-Peiteado, M.; Pino-Juste, M.; L6pez, B. A comparative study of Spanish adult students” attitudes to
ICT in classroom, blended and distance language learning modes. Comput. Educ. 2019, 134, 31-40. [CrossRef]

6.  Zurita, G.; Hasbun, B.; Baloian, N.; Jerez, O. A Blended Learning Environment for Enhancing Meaningful Learning Using 21st
Century Skills. In Proceedings of the Emerging Issues in Smart Learning; Chen, G., Kumar, V., Kinshuk, Huang, R., Kong, S.C,,
Eds.; Springer: Berlin/Heidelberg, Germany, 2015; pp. 1-8.

7.  Padilla-Meléndez, A.; del Aguila—Obra, A.R.; Garrido-Moreno, A. Empleo de Moodle en los Procesos de Ensefianza-Aprendizaje
de Direcciéon de Empresas: Nuevo Perfil del Estudiante en el EEES = Using Moodle in Teaching-Learning Processes in Business
Management: The New Profile of EHEA Student. 2015. Available online: http://e-spacio.uned.es/fez/view /bibliuned:
EducacionXXI-2015-18-1-7050 (accessed on 30 September 2022).

8. Yildirim, D.; Sadik, F. Using Kahoot! As A Multimodal Tool: A Literature Review. Lang. Educ. Technol. 2021, 1, 12-20.

9. Balta, N.; Tzafilkou, K. Using Socrative software for instant formative feedback in physics courses. Educ. Inf. Technol. 2019, 24,
307-323. [CrossRef]

10. Guarascio, A.].; Nemecek, B.D.; Zimmerman, D.E. Evaluation of students’ perceptions of the Socrative application versus a
traditional student response system and its impact on classroom engagement. Curr. Pharm. Teach. Learn. 2017, 9, 808-812.
[CrossRef]

11. Izagirre-Olaizola, J.; Morandeira, J.; Mitxeo-Grajirena, J.; Zubeldia, A.; Lertxundi, A. Reinforcing the involvement of students in
learning business economics through active methodologies and student response systems. J. Manag. Bus. Educ. 2020, 3, 29-46.
[CrossRef]

12.  Dakka, S. Using Socrative to Enhance In-Class Student Engagement and Collaboration. Int. J. Integr. Technol. Educ. 2015, 4, 13-19.
[CrossRef]

13.  Mavroudi, A.; Tsagari, D. Profiling of English language teachers as trainees in an online course and ensuing implications. Comput.
Educ. 2018, 126, 1-12. [CrossRef]

14. Chun, 5.G.; Chung, D.; Shin, Y.B. Are Students Satisfied with the use of Smartphone Apps? Issues Inf. Syst. 2013, 14, 23-33.

15. Ngai, EW.T.; Poon, ] K.L.; Chan, Y.H.C. Empirical examination of the adoption of WebCT using TAM. Comput. Educ. 2007, 48,
250-267. [CrossRef]

16. Venkatesh, V.; Thong, J.Y.L.; Xu, X. Consumer Acceptance and Use of Information Technology: Extending the Unified Theory of
Acceptance and Use of Technology. MIS Q. 2012, 36, 157-178. [CrossRef]

17.  Herrador-Alcaide, T.C.; Herndndez-Solis, M.; Sanguino Galvan, R. Feelings of satisfaction in mature students of financial
accounting in a virtual learning environment: An experience of measurement in higher education. Int. J. Educ. Technol. High.
Educ. 2019, 16, 20. [CrossRef]

18. Siemens, G. Connectivism: A Learning Theory for the Digital Age. Int. J. Instr. Technol. Distance Learn. 2004, 2, 1-7.

19. Downes, S. Places to Go: Connectivism & Connective Knowledge. J. Online Educ. 2008, 5, 8.

20. Goldie, J.G.S. Connectivism: A knowledge learning theory for the digital age? Med. Teach. 2016, 38, 1064-1069. [CrossRef]


http://doi.org/10.1108/K-10-2018-0559
http://doi.org/10.3991/ijet.v14i07.9953
http://doi.org/10.21890/ijres.92299
https://www.hindawi.com/journals/edri/2019/6791058/
https://www.hindawi.com/journals/edri/2019/6791058/
http://doi.org/10.1016/j.compedu.2019.01.016
http://e-spacio.uned.es/fez/view/bibliuned:EducacionXXI-2015-18-1-7050
http://e-spacio.uned.es/fez/view/bibliuned:EducacionXXI-2015-18-1-7050
http://doi.org/10.1007/s10639-018-9773-8
http://doi.org/10.1016/j.cptl.2017.05.011
http://doi.org/10.35564/jmbe.2020.0004
http://doi.org/10.5121/ijite.2015.4302
http://doi.org/10.1016/j.compedu.2018.06.029
http://doi.org/10.1016/j.compedu.2004.11.007
http://doi.org/10.2307/41410412
http://doi.org/10.1186/s41239-019-0148-z
http://doi.org/10.3109/0142159X.2016.1173661

Sustainability 2023, 15, 2136 13 of 14

21.

22.
23.

24.

25.

26.
27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.

45.

46.

47.

48.

Gonzalez Aldana, M.; Osorio, K.; Pascuas, Y. Application of ICT in blended learning educational models: A systematic review of
literature. Sophia 2017, 13, 144-154. [CrossRef]

Georgsen, M.; Lovstad, C. Use of Blended Learning in Workplace Learning. Procedia Soc. Behav. Sci. 2014, 142, 774-780. [CrossRef]
Guzer, B.; Caner, H. The Past, Present and Future of Blended Learning: An in Depth Analysis of Literature. Procedia Soc. Behav.
Sci. 2014, 116, 11-36. [CrossRef]

Ruiz Bolivar, C. El Blended Learning: Evaluacién de Una Experiencia de Aprendizaje en El Nivel de Postgrado. In Investigacion y
Postgrado, 36th ed.; 2008. Available online: http:/ /ve.scielo.org/scielo.php?script=sci_arttext&pid=51316-00872008000100002
(accessed on 12 December 2022).

Perea Moreno, A.].; Aguilera Urena, M.].; Laguna Luna, A.M.; de la Cruz-Fernandez, J.L.; Torres Roldan, M.; Torres Castro, J.; Sol
Prieto, M.C.; Guzman Diaz, M.G.; de la Cruz-Lovera, C.; Martinez Valle, ].M.; et al. El Uso de Los Sistemas de Respuesta Interactiva
Como Herramienta Para Favorecer el Aprendizaje Proactivo en Ingenieria. The Use of Interactive Response Systems as a Tool to
Favor Proactive Learning in Engineering. UCOPress. 2018. Available online: http:/ /helvia.uco.es/xmlui/handle/10396/16958
(accessed on 30 September 2022).

Garcia, E. Metodologin de Ensefianza y Aprendizaje para el Desarrollo de Competencias; Alianza Editorial: Madrid, Spain, 2006.

Salas, O.A. Aprender a Ensefiar: Una Vision Prictica de la Formacion de Formadores; Gestion 2000: Montreal, QC, Canada, 1994;
ISBN 978-84-8088-039-8.

Nov, O.; Ye, C. Users’ personality and perceived ease of use of digital libraries: The case for resistance to change. J. Am. Soc. Inf.
Sci. Technol. 2008, 59, 845-851. [CrossRef]

Ho, B.Q. Effects of Learning Process and Self-Efficacy in Real-World Education for Sustainable Development. Sustainability 2021,
13, 403. [CrossRef]

Venkatesh, V.; Davis, F. A Theoretical Extension of the Technology Acceptance Model: Four Longitudinal Field Studies. Manag.
Sci. 2000, 46, 186-204. [CrossRef]

Fishbein & Ajzen. 1975. Available online: https://people.umass.edu/aizen/f&al975.html (accessed on 29 September 2022).
Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179-211. [CrossRef]

Woltering, V.; Herrler, A.; Spitzer, K.; Spreckelsen, C. Blended learning positively affects students” satisfaction and the role of the
tutor in the problem-based learning process: Results of a mixed-method evaluation. Adv. Health Sci. Educ. Theory Pract. 2009, 14,
725-738. [CrossRef]

Goldsmith, R.; Hofacker, C. Measuring Consumer Innovativeness. J. Acad. Mark. Sci. 1991, 19, 209-221. [CrossRef]
Juaneda-Ayensa, E.; Mosquera, A.; Sierra Murillo, Y. Omnichannel Customer Behavior: Key Drivers of Technology Acceptance
and Use and Their Effects on Purchase Intention. Front. Psychol. 2016, 7, 1117. Available online: https://www.frontiersin.org/
articles/10.3389/fpsyg.2016.01117 (accessed on 30 September 2022). [CrossRef]

Tseng, H.; Yi, X. Learning-related Soft Skills Among Online Business Students in Higher. Available online: https:
/ /digitalcommons.jsu.edu/fac_res/103/ (accessed on 30 September 2022).

Ku, H.-Y,; Tseng, H.; Akarasriworn, C. Collaboration factors, teamwork satisfaction, and student attitudes toward online
collaborative learning. Comput. Hum. Behav. 2013, 29, 922-929. [CrossRef]

Kim, C.; Keller, J. Effects of motivational and volitional email messages (MVEM) with personal messages on undergraduate
students’ motivation, study habits and achievement. Br. J. Educ. Technol. 2007, 39, 36-51. [CrossRef]

Cabero-Almenara, J.; Llorente-Cejudo, M.-C.; Puentes-Puente, A. Online students ” satisfaction with blended tearning. Comun.:
Rev. Cientifica Comun. Educ. 2010, 18, 149-157. [CrossRef]

Lim, D.; Morris, M. Learner and Instructional Factors Influencing Learning Outcomes within a Blended Learning Environment.
Educ. Technol. Soc. 2009, 12, 282-293.

Study About the Use of Virtual Forum to Improve the Collaborative Activities in Higher Education. Available online: https:
/ /campus.usal.es/~{}teoriaeducacion/rev_numero_05/n5_abs_gros_adrian.htm (accessed on 30 September 2022).
Galan-Manas, A.; Albir, A.H. Blended Learning in Translator Training. Interpret. Transl. Train. 2010, 4, 197-231. [CrossRef]
Delialioglu, O.; Yildirim, Z. Students’ Perceptions on Effective Dimensions of Interactive Learning in a Blended Learning
Environment. Educ. Technol. Soc. 2007, 10, 133-146.

Belloch, C. Disefo Instruccional. Unidad de Tecnologia Educativa. Universidad de Valencia. 2017. Available online: https:
/ /www.uv.es/bellochc/pedagogia/EVA4.wiki?9 (accessed on 12 December 2022).

Khatib, T.; Alwaneh, H.; Mabroukeh, W.; Abu-Ghalion, Y.; Abu-Gadi, F; Assali, A.; Elmenreich, W.; Zarour, M. Development of
DAYSAM: An Educational Smart Phone Game for Preschoolers to Increase Awareness of Renewable Energy. Sustainability 2021,
13, 433. [CrossRef]

Martinez Clares, P.; Pérez Cuso, J.; Martinez Juarez, M. Las TICs y El Entorno Virtual Para la Tutoria Universitaria. Educ.
XX1 2015, 19, 287-310. Available online: http:/ /revistas.uned.es/index.php/educacionXX1/article /view /13942 (accessed on
29 September 2022). [CrossRef]

Las Comunidades Virtuales Como Potencial Pedagdgico Para El Aprendizaje Colaborativo a Través de Las TIC | Ensefianza &
Teaching: Revista Interuniversitaria de Didactica. Available online: https:/ /revistas.usal.es/index.php/0212-5374 /article/view /
9317 (accessed on 30 September 2022).

Students’ Perception of Auto-Scored Online Exams in Blended Assessment:Feedback for Improvement. Available online:
https:/ /redined.mecd.gob.es/xmlui/handle/11162/167048 (accessed on 30 September 2022).


http://doi.org/10.18634/sophiaj.13v.1i.364
http://doi.org/10.1016/j.sbspro.2014.07.614
http://doi.org/10.1016/j.sbspro.2014.01.992
http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S1316-00872008000100002
http://helvia.uco.es/xmlui/handle/10396/16958
http://doi.org/10.1002/asi.20800
http://doi.org/10.3390/su13010403
http://doi.org/10.1287/mnsc.46.2.186.11926
https://people.umass.edu/aizen/f&a1975.html
http://doi.org/10.1016/0749-5978(91)90020-T
http://doi.org/10.1007/s10459-009-9154-6
http://doi.org/10.1007/BF02726497
https://www.frontiersin.org/articles/10.3389/fpsyg.2016.01117
https://www.frontiersin.org/articles/10.3389/fpsyg.2016.01117
http://doi.org/10.3389/fpsyg.2016.01117
https://digitalcommons.jsu.edu/fac_res/103/
https://digitalcommons.jsu.edu/fac_res/103/
http://doi.org/10.1016/j.chb.2012.12.019
http://doi.org/10.1111/j.1467-8535.2007.00701.x
http://doi.org/10.3916/C35-2010-03-08
https://campus.usal.es/~{}teoriaeducacion/rev_numero_05/n5_abs_gros_adrian.htm
https://campus.usal.es/~{}teoriaeducacion/rev_numero_05/n5_abs_gros_adrian.htm
http://doi.org/10.1080/13556509.2010.10798804
https://www.uv.es/bellochc/pedagogia/EVA4.wiki?9
https://www.uv.es/bellochc/pedagogia/EVA4.wiki?9
http://doi.org/10.3390/su13010433
http://revistas.uned.es/index.php/educacionXX1/article/view/13942
http://doi.org/10.5944/educxx1.13942
https://revistas.usal.es/index.php/0212-5374/article/view/9317
https://revistas.usal.es/index.php/0212-5374/article/view/9317
https://redined.mecd.gob.es/xmlui/handle/11162/167048

Sustainability 2023, 15, 2136 14 of 14

49.

50.
51.

52.

Grisales Aguirre, A.M. Uso de recursos TIC en la ensefianza de las matematicas: Retos y perspectivas. Entramado 2018, 14,
198-214. [CrossRef]

Cerda, C.; Lopez, L. Seleccion de recursos educativos para la ensefianza y aprendizaje del inglés. Investig. Educ. 2014, 14, 15-40.
Fernandez, J.M.; Carrasco, C.J.G. Perceptions on the use of ICT resources and mass-media for the teaching of History. A
comparative study among future teachers of Spain-England. Educ. XX1 2019, 22, 187-211. [CrossRef]

Vera, M.; Lucero, I; Stoppello, M.; Petris, R.; Giménez, L. Recursos TIC Para El Aprendizaje de la Quimica y la Fisica en EI Ciclo Bdsico
Universitario; Red de Universidades con Carreras en Informatica: Buenos Aires, Argentina, 2018; pp. 1217-1221.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.18041/1900-3803/entramado.2.4751
http://doi.org/10.5944/educXX1.21377

	Introduction 
	Research Framework 
	Materials and Methods 
	Design and Sample 
	Measurement Instruments 

	Results 
	Discussion 
	References

