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ABSTRACT

Quality assessment systems have recently expanded, serving as indicators for the assessmentand ranking

of higher education institutions worldwide. The growing development of new educational methodologies,

like Blended Learning, requires the design and validation of tools that allow for their assessment. The

objective of this article is to describe the process of statistically validating a tool designed to assess the

educational quality of Blended Learning courses. This paper presents a systematic conceptualization of

the educational quality in Blended Learning systems and provides a reliable and valid tool for quality

assessment of the design and implementation of combined learning methodologies.
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INTRODUCTION

The integration of Information and
Communication Technologies as learning tools has
allowed for the combination of different strategies,
resources, experiences and even environments and
formats of learning that favor the consolidation of
the training method known as Blended Learning
(Cacciamani et al., 2021; Jebraeily et al., 2020;
Bokolo et al., 2021; McGee & Poojary, 2020; Smith
& Hill, 2019). The Blended Learning system is
considered by some authors (for example, Dziuban
et al., 2018; Hadiyanto et al., 2022; Horn & Staker,
2011; Bokolo et al., 2019; Smith & Hill, 2019) to
be the new “traditional model” or “new pedagogi-
cal approach” within higher education. From a
perspective of quality (Hrastinski, 2019), Blended
Learning is the planned and reflexive combination
or integration of different elements of face-to-face
and virtual learning that combine the benefits of a
traditional education with the pedagogical applica-
tion of technological advances (Abid et al., 2021,
Alsalhi et al., 2021) for the purpose of student-led
construction of knowledge.

The combination of the face-to-face and virtual

elements allows for the analysis of the Blended
Learning approach from the perspective of the
General System Theory in three ways: (a) Blended
Learning presents a series of internal components
that can be analyzed and evaluated as inputs,
process, and outputs, and that are present in the
system’s structure; (b) the design of both Blended
Learning environments and its systems is based
on the achievement of one or several objectives;
and (c) the structure and the functionality of the
Blended Learning environment, as well as its sys-
tems, should be analyzed as a whole in which the
actions produced in one component will affect the
other components. Based on these approaches and
the conceptualization of Blended Learning from a
perspective of quality (Hrastinski, 2019), Figure 1
shows a graphic representation of the internal com-
ponents of the Blended Learning system.

In the structure presented in Figure 1, four sub-
systems are involved in the Blended Learning
model: () two components that converge and cor-
respond with the face-to-face subsystem and the
virtual subsystem; (b) the student; (c) the student’s
learning process; and (d) named the spatial and
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temporal context that encompasses the interrela-
tionships produced between the other subsystems
and among them. The different relationships pro-
duced by the interaction of these components
determines the levels in the construction of knowl-
edge by the student, which will correspond, to a
greater or lesser extent, to the student’s achieve-
ment of the established learning objectives. Finally,
the degree of correspondence will establish a rele-
vant correlation with the educational quality level
in the implemented process.

Figure 1. Structure of the Blended Learning System

External component: Environment

Internal components of the blended learning system

Feedback

In order to specify the level of quality in an
educational process it is necessary to understand
what is meant by educational quality and how it
should be measured and assessed. Providing a
clear answer to both questions forms part of a long
tradition of reflection, study, and debate in the field
of pedagogy. Conceptualizing what is meant by
educational quality is a great challenge because
it is a polysemic, complex, and nonstatic concept,
which makes its exact and unequivocal definition
difficult (Casanova Rodriguez, 2012; Martinez-
Ifiinguez et al., 2020; Montané Lopez et al., 2017;
Vera-Millalén, 2018). Consequently, an analysis of
the educational quality makes it difficult to give
a clear answer to the previously raised questions:
To what extent can a high-quality education, and
the quality of it, be assessed (Dicker et al., 2019;
Huisman et al., 2015; Tiana Ferrer, 2006)?

What does remain clear is the scientific com-
munity’s acceptance of three aspects of quality
Blended Learning: (a) quality is a multidimensional
and systematic concept that can be conceptualized
on the basis of the complementarity of different
perspectives such as the extent to which objectives
are met, its efficiency and ability to transform,
and student satisfaction; (b) quality is a construct
that can be assessed based on different described

approaches with terms such as efficacy, efficiency,
functionality, accountability, and educational
improvement, among others; and (c) quality should
be assessed based on established dimensions, indi-
cators, or parameters that permit an integral and
adequate assessment of quality in educational out-
comes (de la Orden Hoz, 2013; Gallego-Ortega &
Rodriguez-Fuentes, 2016; Harvey & Green, 1993;
Mejia-Rodriguez & Mejia-Leguia, 2021; Rodriguez
Espinar, 2013; Sola-Martinez et al., 2020).

Regarding quality assessment in Blended
Learning systems, this line of research has begun
to gain momentum. It is geared towards an analysis
that allows for the general assessment of qualifica-
tions, courses, or subjects designed for this mode
of teaching and learning (Alizadeh et al., 2019;
Armellini et al., 2021; Matosas-L6pez et al., 2019;
Montalvo-Garcia et al., 2020). However, a number
of studies on the educational quality of Blended
Learning systems are inferior in comparison to
the studies directed towards quality assessment in
courses that are exclusively virtual or face-to-face
(Gutiérrez-Pérez & Martin-Garcia, 2021). Thus,
when a literature review is carried out on qual-
ity assessment in Blended Learning systems, the
research has different perspectives and approaches.
Some research focuses on one aspect in particular
on the quality of, or in the establishment of, mech-
anisms that assess only one part of implementation
(Alizadeh et al., 2019; Casanova & Moreira, 2017;
Gruba et al., 2016). To a lesser extent, other stud-
ies pay attention to quality assessment in Blended
Learning systems from a wider, systematic, and
multidimensional perspective, covering different
elements that intervene in its design and imple-
mentation (Gutiérrez-Pérez & Martin-Garcia,
2020; Montalvo-Garcia et al., 2020; Mozelius &
Hettiarachchi, 2017).

In view of the growing expansion of Blended
Learning systems and the necessary guarantee and
improvement of educational quality within these
systems, it is essential to use models and tools that
allow for the assessment of constructs from both
a multidimensional and integral perspective within
the field of higher education. These must be based
on solid theoretical foundations that support and
justify the dimensions and indicators established
for this purpose. Thus, the objective of our research
is to apply an exploratory and confirmatory factor
analysis to carry out the statistical validation of an
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instrument designed to measure the perceptions of
higher education students on the quality of their
courses based on Blended Learning systems.

MATERIALS AND METHODS

Instrument Design and Content Validation

We used a questionnaire based on a profound
and reflexive literature review published in rela-
tion to Blended Learning and educational quality
combined with the General System Theory inter-
pretation of the Blended Learning approach. Based

on the results obtained in the literature review
and on the structure of the Blended Learning
system presented above, we identified six dimen-
sions of educational quality: (a) Methodology,
(b) Combination of Face-to-Face and Virtual
Teaching, (c) Learning Tasks, (d) Communication
and Interaction, (e) Technological Resources and
Tools, and (f) Student Satisfaction. Table 1 shows
the description of each dimension and their corre-
sponding indicators.

Table 1. Instrument Design

Dimension Description Indicators
Values whether the implementation of the Blended Learning a.  Achievement of objectives
systemis based on pedagogical strategies directed at b.  Studentautonomy
the construction and coconstruction of learning that c.  Studentself-regulation
Methodology . . \ L
fostersin the student both self-regulation strategies d.  Participation
and higher order cognitive skills through the active e.  Collaborative learning
application of these in the teaching-learning process. f.  Studentmotivation
Values whether the convergence of modalities maintains  a.  Flexibility of learning or work environments
acontinuum that allows for the exchange of actions b.  Temporalflexibility
I and learning processes from one environment to the c.  Convergence between environments
Combination of Face-to- o - .
. . other and the degree of flexibility and adaptability in (face-to-face and virtual)
Face and Virtual Teaching ; o . . .
the course regarding learning times and environments, ~ d.  Complementarity of environments
aswell as the system'’s capacity to adapt to the needs, (face-to-face and virtual)
characteristics, and rhythms of the students’ learning. e.  Adaptability towards students
Values the congruence of activities relating to the a.  Connection of previous and new knowledge
established learning objectives and the significanceand ~ b.  Improvementin content comprehension
relevance of these for developing higher order skills c.  Groupwork
Learning Tasks and promoting the construction of knowledge—hoth d.  Independentlearning
individually and in groups—and the capacity of these e.  Connection of theoryand practice
to extrapolate the theoretical content in practical
contexts and real situations outside the classroom.
Values the level, intensity, and frequency of a.  Student-studentinteraction
interactive and communicative processesin student- b.  Teacher-studentinteraction
Communication student and teacher-student interactions and the c.  Social presence
and Interaction effect of these processes on the construction and d.  Construction of learning
improvement of learning as well as the social presence
of studentsin the virtual learning environment.
, a. Easeofuse
Values whether technological tools and resources b Variet
. promote, facilitate, and improve the construction ' y . .
Technological \ L , c.  Appropriatenesstolearning process
of learning through cognitive support aimed at
Resources and Tools . d.  Studentautonomy
the student and promote the adoption of these .
i e.  Studentinvolvement
for the development of the learning process. .
f.  Adaptiontostudent
Student Satisfaction Values the level of student satisfaction after completing  a.  Satisfaction regarding learning results
the course in relation to the different pedagogical and b.  Satisfaction regardinglearning process
didactic elements implemented and the fulfillment of c.  Fulfillment of students’ expectations

students’ expectations regarding the obtained results.
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The content was validated by 11 independent
experts with experience in the design, implemen-
tation, and assessment of the Blended Learning
model resulting in a questionnaire comprising the
six aforementioned dimensions and 39 items. The
structure of this version is presented in Figure 2.

Figure 2. Version for the Validation of the Content

Version for the validation of the instrument content
Dimension 1: Methodology 6 items —

Dimension 2: Combination between Face-to-Face and Virtual Teaching

6 items —

7 tems —
snems —]
srems —]

The experts assessed the adequacy, coherence,
and clarity of each item of the questionnaire based
on ascale of 1 (does not meet the criteria) to 4 (meets
the criteria). In order to determine the content valid-
ity, we calculated the Coefficient of Variation of
each of the scores given to the items. To strengthen
the obtained results, we also applied Kendall’s W
Test. After the content validation, the dimensions
Methodology and Combination of Face-to-Face
and Virtual Teaching were combined and six items
were excluded. The remaining 31 items were refor-
mulated and the original wording of four items was
maintained. Thus, the questionnaire comprised five
dimensions and 41 items. The relationship between
each dimension and item can be seen in Tables 2— 6,
according to each dimension.

Table 3. Relationship between the Learning Tasks Dimension and Items

Table 2. Relationship between the Combination
of Face-to-Face Dimension and Items

Dimension 1. Combination of Face-to-Face and Virtual Teaching

Initialitem Item
number
01 The content and/or activities carried outin

bothvirtual and face-to-face classes have
shown a clear continuity or sequencing.

02 The face-to-face and virtual classes
complemented each other.

03 The combination of face-to-face and virtual teaching
has encouraged your autonomy in learning (for example,
taking the initiative to carry out your own researchand/or
carrying out complementary tasks, clearing up doubts...).

04 The combination of face-to-face and virtual
learning has encouraged self-regulationinyour
learning (for example, establishing priorities,
planning tasks, organizing content study...).

05 The combination of face-to-face and virtual learning
has provided you with the option to choose your place
of work and/or study in a more flexible manner.

06 The combination of face-to-face and virtual
learning has allowed you to distribute and
organize your time in a more flexible manner.

07 The combination of face-to-face and virtual
learning has allowed you to adapt the development
of the subject to your own pace of learning.

08 The combination of face-to-face and virtual
learning has improved your learning results.
09 The combination of face-to-face and virtual

learning has improved your motivation
towards the study of the subject(s).

Dimension 2. Learning Tasks

Initial item number Item
10 The learning tasks facilitated the connection of learning acquired throughout the course with previously acquired knowledge.
n The learning tasks improved your understanding of content worked on throughout the course.
12 The learning tasks allowed you to apply your theoretical knowledge to real-life or practical cases.
13 The learning tasks presented varying levels of difficulty (with some activities being more simple and others more complex).
14 The learning tasks required you to apply different types of abilities (for example:
summarizing, understanding, analyzing, and evaluating...).
15 The learning tasks required you to carry out different types of activities (individual, group, revision, and self-assessment...).
16 The learning tasks strengthened group learning with your peers.
i The learning tasks allowed you to carry out an assessment of your own academic progress throughout the course.
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Table 4. Relationship between the Communication and Interaction Dimension and Items

Dimension 3. Communication and Interaction

Initialitem number Item
18 The different settings of interaction, both face-to-face and virtually, have been
sufficient to share information and/or knowledge withyour peers.
19 The different setting of interaction, both face-to-face and virtually, have been
sufficient to share information and/or knowledge with your teacher.
20 The development of the course has facilitated interaction with your peers.
21 The development of the course has facilitated interaction with your teacher.
22 Communication and interaction with your peers has contributed positively to the results of your learning.
23 Communicationand interaction with your teacher has contributed positively to the results of your learning.
24 The interaction achieved in your subject has favored your integration with your class group.

Table 5. Relationship between the Technological Resources and Tools Dimension and Items

Dimension 4. Technological Resources and Tools

Initialitem number [tem
25 Ease of use of resources present in the virtual classroom (chat function, forums, videoconferencing...)
26 The variety of formats in which the subject content was produced (text, video, audio, presentations...)
21 Suitability of technological resources for the proper implementation of the activities carried out throughout the course
28 Your learning of the contents studied throughout the course
29 Your autonomyinlearning
30 Yourinvolvement and motivation in the development of proposed activities in the course
31 Group work
32 Adapted the development of the course to your learning (for example: adaptation to your level

of knowledge, your abilities and interests, your training and/or personal needs...)

Table 6. Relationship between the Students Satisfaction Dimension and Items

Dimension 5. Student Satisfaction

Initialitem number Item
33 The obtained results of your learning
34 The fulfillment of your expectations towards the subject
35 The methodology of the subject (in other words: the way in which it has been carried out)
36 The combination of face-to-face and online learning and teaching activities
37 The activities and tasks carried out throughout the development of the course
38 The interaction with your peers throughout the development of the course
39 The interaction with your teacher throughout the development of the course
40 The technological resources and tools used in the subject
| The Blended Learning modality in comparison with other modalities (purely face-to-face and/or virtual)
STATISTICAL VALIDATION

Participants
The sample for the statistical validation of the  For the sample selection we used a nonprobabilistic

questionnaire was made up of 496 students enrolled  convenience sampling method. The number of cases
in Spanish universities: 88.3% of the participantswere ~ met the established parameters regarding the num-
from the University of Salamanca and the remaining  ber of participants for the factorial validity of a tool,
11.7% studied at the Madrid Complutense University.  which is a sample size greater than 200 participants
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(Ferrando & Anguiano-Carrasco, 2012; Lloret-
Segura et al., 2014; Preacher & MacCallum, 2003).

Data analysis

We estimated the reliability of the set of items
through Cronbach’s Alpha Coefficient. Once the
internal consistency of the tool was established,
we proceeded to verify whether the sample data set
met the conditions necessary for its factorization,
for which we carried out the Kaiser-Meyer-Olkin
KMO test and the Bartlett Sphericity Test. Then
we applied the Exploratory factor analysis (EFA)
technique to identify the baseline dimensional
structure using the extraction method of Principal
Axis Factoring and Promax Rotation. Once the
unidimensionality of each subset of items in the
resulting model was verified, we repeated the
reliability analysis using Cronbach’s Alpha coeffi-
cient. Finally, we performed Confirmatory Factor
Analysis (CFA). In this process, the R-Studio tests
and the calculation of different adjustment indices
(RMSEA, CFI, TLI, and CMIN/DF) were applied.
For all these analyses, we used the statistical analy-
sis package SPSSv.26 (License of *Anonymized*).

RESULTS

Reliability Analysis

Based on the obtained results using Cronbach’s
Alpha Coefficient (Table 7), we affirmed that the
questionnaire presents a high value of reliability (o
=.967 — IC 95% = .963-.971), with any value above
.90 being accepted as excellent. This level of reliabil-
ity was repeated in the corresponding dimensions
in Communication and Interaction (o = .914) and
Student Satisfaction (o = .915), and in the remaining
dimensions the level of reliability was also satisfac-
tory, achieving scores varying from 0.8 to 0.9.

Table 7. Internal Consistency Analysis. Cronbach’s alpha

Factor Cronbach’s N elements

Dimension 1. Combination of Face- .889 9
to-Face and Virtual Teaching

Dimension 2. Learning Tasks .895 8

Dimension 3. Communication 914 7

and Interaction
Dimension 4. Technological .890 8
Resources and Tools
Dimension 5. Student Satisfaction 915 9
Complete Questionnaire 967 4

Exploratory Factor Analysis

Regarding the KMO measures of sampling
adequacy, the result obtained after applying this
coefficient was .96. Since it was greater than .70
the indicated correlation corresponds to a high
value. Moreover, regarding the Bartlett Sphericity
Test, the result obtained was highly significant
with p < .001 (value = 15318.57; p-value = .000).
Both this result and those of the KMO test demon-
strate the suitability of the data for performing the
factorization.

After applying the Principal Axis Factoring
as extraction method and Promax Rotation as a
rotation method, we verified that items initially
numbered: 01, 02, 17, 28, 29, 30, and 32 did not
provide enough information to be considered valid.
Consequently, these items were eliminated for the
rest of the factorization process, reducing the num-
ber of items in the questionnaire to 34.

With the 34 selected items, the EFA pro-
vided a statistically sound final solution that was
largely compatible with the initial theoretical
approach for the construction of the questionnaire.
This final solution (Table 8) determined the exis-
tence of four main dimensions. The following
dimensions remain the same: Combination of Face-
to-Face and Virtual Teaching, Learning Tasks
and Communication and Interaction, whereas the
two remaining dimensions were combined, mak-
ing the fourth dimension Technology and Student
Satisfaction. This subset of dimensions explains a
satisfactory 62% of the total variability. As a result,
the dimensions and items that make up this struc-
ture were the following:

» Dimension 1. Combination of Face-to-Face
and Virtual Teaching explains the 16.1% of
variability. It is made up of the items initially
labeled: 03, 04, 05, 06, 07, 08, 09, 36, and 41.

» Dimension 2. Learning Tasks explains the
10.8% of variability. It contains the items
numbered: 10, 11, 12, 13, 14, 15, 16, and 17.

 Dimension 3. Communication and
Interaction explains the 19.6% of variability,
with this percentage being the highest. It
encompasses the items initially numbered:
18, 19, 20, 21, 22, 23, 24, 31, 38, y 39.

» Dimension 4. Technology and Student
Satisfaction explains the remaining 15.5%
of variability. It is composed of the items
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initially numbered: 25, 26, 27, 33, 34, 35, 37, the items belong and contribute to the dimension in

and 40.

which they correlate. Lastly, regarding the common-

Table 8 shows that all the quantities of the item  alities, the EFA yields high values, demonstrating a
factor loadings are high (factor loading range =  satisfactory representation of each one of the items
.50-.79), these being superior to an absolute value of  in the dimension to which it corresponds.

400. These results demonstrate in a solid way how

Table 8. Exploratory Factor Analysis. Method of Factor Analysis of the Main Axes with Promax Rotation

Factorial Loads >.400

Item Content Commonality - - - -
Dim.1 Dim.2 Dim.3 Dim.4
03 Student_autonomy 548 .68
04 Student_self-regulation .624 12
05 Space_flexibility 463 .59
06 Time_flexibility 559 .69
07 Adaptation_pace_of_learning .698 a7
08 Improving_student_results .658 .15
09 Improving_student_motivation m 719
36 Combination_modalities .636 .60
i Modality 597 .63
10 Connection_new_prior_knowledge .630 .52
n Improving_student_understanding .642 .55
12 Knowledge_application 563 .52
13 Activities_variety_difficulties 573 1
14 Application_different_abilities .10 .18
15 Activities_different_types .628 .15
16 Collaborative_learning .528 51
18 Sufficients_settings_ .615 1
interaction (students)
19 Sufficients_settings_ 548 .63
interaction (teacher)
20 Facilitated_interaction_students 742 19
21 Facilitated_interaction_teachers 625 .67
22 Contributes_positively_ .658 x.13
results (students)
23 Contributes_positively_ .630 .66
results (teachers)
24 Social_integration 654 .16
31 Group_work 489 .58
38 Students_interaction 635 74
39 Teacher_interaction .637 .62
25 Ease_of_use 520 10
26 Variety .646 74
21 Suitability_for_activities 101 .16
40 Resources_tools .651 .62
33 Results .585 50
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34 Fulfilment_of_expectations .598 .60

35 Methodology 114 10
37 Learning_tasks .645 .63
D1 -- .56 .69 53
Correlation between dimensions D? 56 3 61 43
D3 .69 .61 - .50
D4 53 A3 .50
KM0=0.947 Total % variance explained 16.1% 10.8% 19.6% 15.5%
Bartlett: p<.0000000 Accumulated % variance 16.1% 26.9% 46.5% 62.0%

Subsequently, we completed a factorial study
verifying the unidimensionality of each sub-
set of items with EFA (Table 9). As a result, the
first three dimensions (Combination of Face-to-
Face and Virtual Teaching, Learning Tasks, and
Communication and Interaction) yielded high
factor loadings (min. = .66; max. = .86) with sat-
isfactory percentages of explained variability
(around 60%), demonstrating the unidimensional-
ity of the aforementioned dimensions. The fourth

dimension is made up of two subdimensions, each
one composed of four items. The first (4a) contains
the items 25, 26, 27, and 40, corresponding with
the Technology part, while the second (4b) contains
the items 33, 34, 35, and 37, corresponding with
Student Satisfaction. Ultimately, the exploration
carried out with EFA produced a structure with 34
items organized into three unidimensional theoret-
ical constructs and a fourth bifactorial construct.

Table 9. Exploratory Factor Analysis. Verification of the Unidimensionality of Each Subset of Items

Dimension1 Dimension 2 Dimension 3 Dimension 4

Item Factor Loading Item Factor Loading Item Factor Loading Item Factor Loading Factor Loading
03 11 10 .81 18 719 25 81
04 .16 1 .83 19 a7 26 .88
05 .66 12 19 20 .86 27 .88
06 14 13 12 21 81 40 14
07 .83 14 .80 22 .16 33 .85
08 .18 15 1 23 .80 34 90
09 .82 16 .69 24 .18 35 .89
36 .16 31 .69 37 84
7y 15 38 N

39 a7
Explic. 51.7% Explic. 58.8% Explic. 61.1% Explic. 74.2%
Var. Var. Var. Var.
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Once this structure had been established,
we estimated the reliability of the tool using
Cronbach’s Alpha Coefficient once again. The
results (see Table 10) indicate that the tool’s degree
of reliability, both as a whole (o = .96) and in each

one if its dimensions (range o = .86—.90), is very
high. Consequently, this new structure of the tool is
as reliable as it was in its initial version, completely
guaranteeing the fulfillment of this psychometric

property.

Table 10. Exploratory Factor Analysis. Internal Consistency Analysis. Cronbach’s Alpha

Dimension Cronbach’s N elements

Dimension 1. Combination of Face-to-Face and Virtual Teaching 91 9

Dimension 2. Learning Tasks .88 7

Dimension 3. Communication and Interaction 93 10
Dimension 4. Technology and Student Satisfaction 91

Dimension 4a. Technology .86 4

Dimension 4b. Student Satisfaction 90 4

Complete Questionnaire .96 34

Confirmatory Factor Analysis

In order to carry out the CFA, we proceeded to
renumber the items in a sequential manner from
1 to 34, following the structure identified in the

previous EFA. As a result, the order of the items in
the final version of the questionnaire corresponds
to those presented in Table 11.

Table 11. Equivalence between the Numbering of the Items of the Initial Version to be Tested and

those that Confirm their Validity for the Final Version of the Questionnaire

Dimension Content Initialitem Finalitem
number number
Student_autonomy 03 01
Student_self-regulation 04 02
Space_flexibility 05 03
Di ion 1. Combination of Time_flexibility 06 04
t(:r-TI]:ZZZIZ: d.Vir?:JZIInTzzzgi?\g ace- Adapta'.[ion_pace_of_learning 07 05
Improving_student_results 08 06
Improving_student_motivation 09 07
Combination_modalities 36 08
Modality Ty 09
Connection_new_prior_knowledge 10 10
Improving_student_understanding n n
Knowledge_application 12 12
Dimension 2. Learning Tasks Activities_variety_difficulties 13 13
Application_different_abilities 14 14
Activities_different_types 15 15
Collaborative_learning 16 16
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Sufficients_settings_interaction (students) 18 17

Sufficients_settings_interaction (teacher) 19 18

Facilitated_interaction_students 20 19

Facilitated_interaction_teachers 21 20

) . L . Contributes_positively_results (students) 22 21

Dimension 3. Communication and Interaction . .

Contributes_positively_results (teachers) 23 22

Social_integration 24 23

Group_work 31 24

Students_interaction 38 25

Teacher_interaction 39 26

Ease_of_use 25 21

Dimension 4a. Technology Va.rlet)./. L 26 28

Dimension 4. Suitability_for_activities 2 29
Technology . Resources tools M 0

and Student Results 33 31

Satisfaction Dimension 4b. Student Fulfilment_of_expectations 34 32

Satisfaction Methodology 35 33

Learning_tasks 37 34

With the new order of the items established, we  Figure4. Confirmatory Factor Analysis with R-Studio.
created a graphic representation of the model to be ~ Output Model: Standardized Coefficients
tested (Figure 3).

0.3% J’ ‘ l o
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The represented values are standardized
) (B8 B coefficients on a scale [0—1]. These coefficients
present high or very high values, even higher than

) _ those found in the previous EFA. Consequently,
After the factoring of the model presented in  the association between each item and the

Figure 3 through the application R-Studio, the  expected dimension in the test model is guar-
results shown in Figure 4 were obtained. anteed. Similarly, there are high loadings (min.:
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.60) between some dimensions and others, thus
confirming the relationship between the differ-
ent dimensions. Thus, the dimensional structure
subjected to contrast in the CFA is definitively
confirmed.

Lastly, in order to know the degree of adjust-
ment of the empirical data (sample responses)
with this theoretical model, we estimated that the
RMSEA index had a value of .074 (IC 90% = .070—
.078), which demonstrates an adequate adjustment
of the model. In this same vein, the CFI presented
a value of .833, the TLI index presented a rating of
.819, and the CMIN/DF presented a value of 3.83.
All these indices confirm a good adjustment of the
assessment model.

DISCUSSION AND CONCLUSION

Quality is not just a desired attribute; it
has become an element that holds a significant
influence over decision-making regarding the
acquisition or utilization of a product or service in
society. Therefore, educational institutions, partic-
ularly in higher education, cannot remain exempt
from offering, in their educational processes, an
education or training that generates high quality
results (Dicker et al., 2019; Garcia Aretio, 2017,
Vera-Millalén, 2018). Due to the complexity of
conceptualizing and operationalizing educational
quality, different elements or indicators of quality
have been identified in the literature.

As a result, elements such as permanent learn-
ing, implementing student-centered methodologies,
meeting students’ needs, and paying attention to
emerging societal trends have been interpreted as
criteria of educational quality, with these aspects
becoming some of the main priorities in higher
education. In our research, in addition to approach-
ing the very complexity of establishing what is
meant by educational quality and how to assess
it, we face the inherent complexity of Blended
Learning systems. This difficulty is owed, in part,
to the necessity of understanding and assessing this
model from a convergence of two different sce-
narios (face-to-face and virtual) in which distinct
models and levels of combination arise, involving
different key factors that influence the quality of
these systems. With the purpose of reducing both
complexities, the aim of our research is embod-
ied in the validation of a questionnaire designed
to assess the educational quality of the Blended

Learning system from a student-based perspective.
The relevance of this research derives from the
lack of previous research carried out in this envi-
ronment and, consequently, the lack of availability
of reliable and valid tools for assessing educational
quality in Blended Learning systems. This study
was grounded in an instrument designed and based
on different investigations that established five
dimensions of quality in its initial version. After
the validation process the statistical validity of the
following four dimensions was confirmed for the
final version of the questionnaire: (a) Combination
of Face-to-Face and Virtual Teaching, (b) Learning
Tasks, () Communication and Interaction, and (d)
Technology and Student Satisfaction.

The resulting dimensional structure of the
factorization of the tool coincides with the find-
ings presented in different studies. The studies
carried out by some researchers (for example,
Aldana Vargas & Osorio, 2019; Alizadeh et al.,
2019; Armellini et al., 2021; Casanova & Moreira,
2017; Mejia Madrid, 2019; Montalvo-Garcia et al.,
2020; Shukla et al., 2020; among others) concluded
that the pedagogical aspects of Blended Learning,
such as the convergence of face-to-face and vir-
tual environments, learning tasks and experiences,
communication processes and student-student/
student-teacher interactions, are considered key
aspects that significantly influence the quality of
Blended Learning systems. Likewise, the same
is true of the technological aspects found in the
design and implementation of Blended Learning.
Thus, elements such as the variety of technologi-
cal resources, the use and facility of these, and
the possibilities that technologies provide pupils
throughout their learning process, are clear indica-
tors to be used to measure the efficacy, efficiency,
and functionality of Blended Learning systems is
found in a number of studies that interpret these
terms as determining factors for the assessment
of educational quality (such as Aldana Vargas
& Osorio, 2019; Alizadeh et al., 2019; Binyamin
et al., 2019; Casanova & Moreira, 2017; Castafio
et al., 2017; Kintu et al., 2017, Mejia Madrid,
2019; Montalvo-Garcia et al., 2020; Mozelius &
Hettiarachchi, 2017; Sayaf et al., 2021; Shukla et
al., 2020; Zhang & Dang, 2020),. Lastly, student
satisfaction as a dimension of educational quality
is also established in other research as a factor to
measure whether students’ needs and expectations
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are met regarding the obtained results and their
satisfaction with regard to the teaching-learning
process (for example, Alizadeh et al., 2019; Castafio
et al., 2017; Dericks et al., 2019; Fisher et al., 2018;
Galvis, 2018; Kanwar & Sanjeeva, 2022; Kintu et
al., 2017; Montalvo-Garcia et al., 2020; Mozelius
& Hettiarachchi, 2017; Sholikah & Sutirman, 2020;
Taghizadeh & Hajhosseini, 2021; Zhang & Dang,
2020).

Ultimately, this research provides both educa-
tors and researchers a reliable and valid tool that
allows for the assessment, both internal and exter-
nal, of courses and subjects based on a Blended
Learning approach from a global, systematic, and
pedagogical perspective, that enables the assess-
ment of these systems in response to aspects
related to the improvement of educational practice.

RESEARCH LIMITATIONS

Although this study was carried out using a
rigorous research process, there are a number of
limitations related to the study sample that must
be considered when analyzing the results. Firstly,
the sample was limited to just two Spanish uni-
versities and two subject areas (Social and Legal
Sciences and Arts and Humanities), factors that
could affect the universal validity of this question-
naire. Secondly, although some researchers would
deem the sample size as adequate for statistical
validation, for other, more demanding researchers
in this field, the number of cases analyzed could be
considered insufficient. Thirdly, the homogeneity
of the sample regarding sex, age, and qualifications
limited any statistical analyses of a descriptive or
inferential nature that could have enriched this
research. However, while the calculated adjust-
ment indices (RMSEA, CFI, TLI, CMIN/DF) do
not present an excellent adjustment of the model,
their adjustment is indeed satisfactory, and it is
probable that exploring these measuring errors
associated with empirical variables (items) and the
correlations between these errors will yield a better
adjustment of the model.
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