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Abstract

The aim of this research was to assess the learning efficacy and level of satisfaction
of university students as they adapted to the online teaching model amid the
restrictions imposed as a result of COVID-19. The sample consisted of 467 students
attending a public University of Spain. The study applied a structural equations
methodology with a triangulated approach. The results show that the most
influential factor in student online learning satisfaction is teacher-student
interaction. On the other hand, student learning efficacy mainly depends on their
attitude towards the use of technology; this makes it essential to understand which
elements of the online learning system facilitate and incentivize the creation of a
good learning environment. Moreover, the design quality of the system and the tools
that make it function, and how they link to content and competences, all directly
influence perceived ease-of-use and student satisfaction with online teaching.
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Introduction

Online teaching has suddenly acquired considerable importance since the onset of
the COVID-19 pandemic. E-learning, also known as technology-mediated learning, is
now widely accepted in all fields of education and academic institutions (Rodrigues et
al.,2019).It has enabled new teaching models to emerge, not only in distance learning,
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but also in hybrid forms such as blended learning, generating a more open, flexible type
of education that can be accessed from mobile and ubiquitous scenarios (Vazquez-Cano
& Diez-Arcén, 2021). Undoubtedly, the use of e-learning for teaching and learning will
increase rapidly in the coming years, as new, more immersive, participatory technologies
are developed for new learning and social interaction settings (Arkorful & Abaidoo,
2015; Paechter & Maier, 2010). The analysis of how this learning format is applied
can help improve its usage and design to encourage greater student participation and
collaboration in these online teaching models.

The situation caused by the COVID-19 pandemic required many educational
institutions to substitute the traditional on-site model for the online format. These
institutions are primary-elementary schools, secondary-high schools, and universities,
all founded by the Ministry of Education in many countries. Their main role is to
support and inspire teaching and learning. Numerous educational institutionsnow have
the online learning model as the established format for delivering classes, even though
most have not been directly affected by the pandemic. Other educational institutions
apply a teaching system (blended learning) that combines on-site and online teaching,
and the transition has not been traumatic. However, those institutions where teaching
has been almost entirely in-person have been compelled by recent events to swiftly
transition to online classes. The shift has necessitated a rapid redesign of teaching
subjects which were previously taught exclusively in class. This makes it difficult to
compare the way classes have been imparted online in the past few months, in terms
of the experience, planning and development of proposals designed specifically for the
online learning format (Hodges et al., 2020). This research has analysed how online
education is perceived by a sample of Spanish university students.

E-learning and influential variables

The definition and characteristics of online teaching have evolved in the scientific
literature. Al-Busaidi (2013) described it as computer technology applied to teaching
students. Janda (2016) considered e-learning as the use and acquisition of knowledge
through electronic media. E-learning can improve teaching and learning through
developing capacities such as interaction, immediacy, efficacy, flexibility and self-
learning (Bidin & Ziden, 2013; Jeong & Hong, 2013; Moreno et al., 2017). The success
of e-learning systems has largely been measured by the Information Systems Success
(ISS) model; users’ behavioural intention towards technology use has been analysed by
models such as the Technology Acceptance Model (TAM) and the Unified Theory of
Acceptance and Use of Technology (UTAUT). Our research finds that these models are
based on a set of factors that seek to explain student adoption of an e-learning system
and their satisfaction with it; these factors are interrelated rather than independent.

Davis (1989) defined perceived usefulness as the degree to which a person believes
that using a particular system would enhance successful outcomes. Perceived usefulness
is also defined as users’ ability to operate an innovative, user-friendly technology
that gives them a greater sense of freedom (Pikkarainen et al., 2004). An individual’s
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predisposition towards using a particular system in daily activities is seen as depending
on the perception of its use (Hanafizadeh et al., 2014). A useful e-learning system can
help students to control and manage their learning process. For example, it enables
them to download and read content at a time and place that best suits them. Previous
studies have argued that when students have greater control over their learning
process, they get better results (Islam, 2013). The perceived usefulness and ease-of-use
of a technology, such as the Blackboard Learn platform in the e-learning context,
can influence students’ attitude towards online learning (Gandema & Brown, 2012).
According to the basic TAM model, the perceived usefulness of a technological tool
affects attitude towards the use of that technology.

Ease-of-use is defined as the degree to which a person believes that using a particular
system would be free from effort (Davis, 1989). An easy-to-use system allows students to
spend little time or effort operating it, as they can quickly learn how to use an e-learning
system. This enables them to focus more on content and learning activities rather than
on how to operate the system (Islam, 2013). Chen and Tseng (2012) showed that ease-
of-use influences perceived usefulness in e-learning. Perceived usefulness and ease-of-
use have a low cognitive load, which allows students to concentrate on other activities
(Saadé & Bahli, 2005). Consequently, it is expected that ease-of-use has a positive effect
on perceived usefulness and on attitude towards technology. The literature shows that
attitude towards the use of technology is an important factor in satisfaction with online
learning (Arbaugh & Duray, 2002; Hong, 2002). E-learning mainly depends on the use
of computers or digital devices connected to the Internet. Teachers post material on
online platforms and the students participate and interact within this system. A positive
attitude towards technology makes learning more effective (Piccoli et al., 2001), just
as discomfort with technology negatively affects satisfaction with learning. Another
component of ISS is system quality, in reference to the communication system’s security
structure and efficiency in producing information (DeLone & McLean, 2003). A system’s
quality is based on the set of characteristics and aspects that it contains to facilitate
learning (Hassanzadesh et al., 2012), such as availability, accessibility, flexibility, usability,
ease-of-use for learning and response time (Wu & Zhang, 2014).

Several authors indicate that system quality has a positive, significant effect on
user satisfaction in the e-learning context (Hassanzadeh et al., 2012; Kim et al., 2012;
Wang & Chiu, 2011). System quality is also a determining factor in learning efficacy
(Piccoli et al, 2001). Other authors have found that system quality has a positive
effect on perceived ease-of-use (Rai et al., 2002; Wu & Zhang, 2014). Interaction with
other users is also a significant element of e-learning, which is both synchronous
and asynchronous. The synchronous feature of e-learning is in “live” mini-classes
or simultaneous discussions in groups between teachers and students. On the other
hand, the asynchronous feature relates to information that students do not engage with
directly, as they might be unavailable at the time of live access, though the content
remains permanently accessible. User interaction in both cases is enabled by e-learning
tools (Abdalla, 2007; Levi-Orta et al., 2020; Lopez-Meneses et al., 2020).
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There are three types of interaction in e-learning: interactions between students and
teachers, interactions between students and the learning materials, and interactions
between students themselves. Virtual interaction contributes to problem-solving and
improved learning. Paechter et al. (2010) argued that interaction between students
enables them to exchange information on course content and to provide mutual socio-
emotional assistance. The interaction between teachers and students is of particular
importance and is decisive in the development of learning activities (Webster &
Hackley, 1997). Teacher-student interaction not only occurs when the teacher provides
information and knowledge, but when giving encouragement to students, offering full
and positive responses to their doubts, and facilitating open communication (Sher,
2009). Abdalla (2007) found that interaction in e-learning is an indicator of learning
efficacy. Some authors have also found that greater interaction between e-learners
brings a greater sense of satisfaction with the learning process (Arbaugh, 2000;
Goh et al., 2017). Learning efficacy is another component that conditions a system’s
viability and functionality. Educational authorities need to continually assess learning
efficacy. Teachers can use e-learning to enhance learning efficacy (Al-Adwan et al.,
2013), by regularly updating material, and enabling students to access all material
instantaneously. Bandura (1993) stated that the degree to which students perceive their
efficacy in learning will determine their cognitive functioning and development. Diep
et al. (2017) said that educational institutions and teachers should focus on helping
students to learn efficiently as this factor influences student satisfaction with their
studies (Wang, 2003).

System satisfaction is another essential element of model fitness. Lin et al. (2008)
described the concept of satisfaction as the ultimate objective of any product or service.
Satisfaction would seem to be the most widely studied construct in the history of
educational marketing (Fullerton & Taylor, 2002). Student satisfaction can be defined as
the perceived value of their educational experiences within an educational institution
(Astin, 1993). These perceptions of educational experiences can influence a student’s
decision to continue with a course (Carr, 2000) as well as overall satisfaction with
their learning (Bolliger & Wasilik, 2009). Our research assumes satisfaction to be a
subjective perception by the student, that is, perceived satisfaction is based on the
extent to which the student believes that e-learning matches expectations (Lo, 2010).
Sometimes, students are dissatisfied with the online experience. Bouhnik and Marcus
(2006) considered student dissatisfaction to be caused by a lack of proper planning
by the educational institution to guarantee a good level of student learning, little
contact among students or a low efficiency learning process. Overall, satisfaction with
e-learning is attributed to a wide range of factors that include system quality, learning
efficacy and user interaction.

Based on the above comments, the main aim of this study is to assess the learning
efficacy and level of satisfaction of university students as they adapted to the online
teaching model amid the restrictions imposed during COVID-19.
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The proposed theoretical framework consists of a set of hypotheses and a structural
model (Figure 1).

Ease-of-use

HI: Perceived usefulness has a positive effect on attitude towards use of the technology.

H2: Perceived ease-of-use has a positive effect on perceived usefulness.

H3: Perceived ease-of-use has a positive effect on attitude towards use of the technology.

Attitude towards the use of technology.

H4: A positive attitude towards the use of technology has a positive effect on learning
efficacy.

System quality

H5: System quality influences perceived ease-of-use.

Heé: System quality has a positive effect on learning efficacy.

H?7: System quality has a positive effect on user satisfaction.

Interaction with other users

HS8: The higher the level of interaction among e-learning users, the greater the
influence on learning efficacy.

H9: A higher level of interaction among e-learners has a positive effect on user
satisfaction.

Learning efficacy
H10: The higher the level of learning efficacy, the stronger the positive influence
on user satisfaction.

Perceived
usefulness H1
A
H2 Atitude
H3 toward using
Perceived
ease-of-use
H4
/
H5
Quality Hé6 Effectlvene.ss
system online learning

H10

Satisfaction

Figure 1. Structural model

Methodology

Previous studies in the literature have applied theories such as the Information
Systems Success (ISS) model, the Technology Acceptance Model (TAM) and the Unified
Theory of Acceptance and Use of Technology (UTAUT) (Chen & Tseng, 2012; Davis,
1989; DeLone & McLean, 1992; Mohammadi, 2015; Venkatesh et al., 2003). As some
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authors have suggested (Hassanzadeh et al., 2012; Li et al., 2012), it is crucial to examine
the relationship between students’ experiences, perceptions, system use and quality as
indicators of system success; analysis of these elements can detect shortcomings or
point to improvements in order to ensure quality teaching.

The research method applied in our research differs from other studies in two
fundamental aspects: our research applies a methodological model that integrates
elements from all three theories (...); the data used in this work are from a university
that was forced to switch rapidly from the on-site to the online teaching model, due to
COVID-19. The methodological approach of this work has allowed us to know which
variables have greater influence on online learning efficacy and student satisfaction.

The research was conducted in a socio-educational context marked by lockdown,
with classes carried out synchronously online, following the on-site class schedule.
Many of the sessions were recorded to allow non-attending students to watch them
later. During these sessions, students could ask questions using microphone or chat,
as teachers had modified the settings to allow students to use these communication
tools. Students could also resolve problems with their teachers by contacting them
via email. Feedback was by email or by special online sessions set up by the teacher
to respond to questions. Exams were taken on the platform was designed to support
various exam formats, including multiple choice. Students sent in finished work via
the platform that could be corrected by rubrics. The students attended their lessons
through the university’s virtual classroom system, Blackboard Learn 9.1., which was
licensed to the university to enable students to use the system. This platform provides
virtual tools for students to develop their learning process, including: a) tools for
teachers to generate content; b) communication tools, such as email, internal messaging,
chat, forum, electronic whiteboard, calendar and noticeboard; c) tools to enable
synchronous class sessions, with microphone, video, interactive whiteboard and file
sharing (Blackboard Collaborate Ultra) among users; d) tools for student assessment,
through exams and questionnaires, activities, group work; e) tools for administering
data on students, to monitor student access and attendance, course work scores; f)
tools to detect plagiarism in students’ work.

Participants

The study sample consisted of 467 undergraduate students (5% of the total University
population), 37.9% men and 62.1% women. Of these students, 34.1% were in their
first year of undergraduate studies, 26.4% in the second year, and 20.9% in the third,
with 18.6% in their fourth and fifth years of joint-degree courses. The mean age of
participants was about 21 (mean=21.34, standard deviation=2.45).

Instrument and variables

The data were collected from a sample of 467 students attending a public University
in Spain from May 4" to May 27", 2020. A questionnaire was designed for online
completion by the students who had provided informed consent beforehand. The
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sample was heterogeneous, with participants from various degree courses, to enhance
the study’s external statistical validity (Marks et al., 2005). The questionnaire was
posted on the university’s virtual platform via its Twitter account. To achieve the
highest possible response rate, faculty authorities were contacted to send the survey
to the students’ email addresses and to post it on social networks. The questionnaire
contained 24 items grouped as seven latent variables. The students had to respond to
each item by scoring it on a 1-7 scale, 1 meaning “totally disagree” and 7 “totally agree”
The items selected had been adapted from works by a range of authors (Table 1).

Table1
Latent variables and items
Category ~ Dimension Items Authors
Utility Perceived  UT1.Online learning enables me to save time. Chiu & Wang
utility of UT2. Online learning helps me become a self-sufficient  (2008)
online learner. Delone & McLean
teaching UT3. Online learning helps me acquire knowledge relating  (2003)
to the subjects | study. Hascanzadesh et
UT4. Online learning helps me get better results in the al.(2012)
subjects | study.
Use Perceived ~ US1.Itis easy to access the virtual platform. Abdalla (2007)
ease of use  US2.The virtual platform is easy to use. Delone & McLean
of the virtual US3.Itis easy to learn how to use the virtual platform. (2003)
classroom Tarhini et al.
(2017)
Wang & Liao
(2008)
Quality System Q1. The virtual platform environment is user-friendly. DelLone & McLean
quality Q2. The virtual platform enables me to optimize my (2003)
learning time. Ozkan & Koseler
Q3. The virtual platform has attractive features. (2009)
Q4. trust the virtual platform. Wang et al. (2007)
Q5. The virtual platform has many useful functions.
Attitude Attitude A1. Using the virtual platform is a good idea. Hsieh et al. (2017)
towards A2.The virtual platform makes learning interesting for me.  Tarhini et al.
theuseof  A3.Working on the virtual platform is fun. (2017)
technology  A4.1like to work with the virtual platform.
Interaction  Interaction 1. Teaching online enhances interaction between teacher Eom et al. (2006)
with other  and student. Lee (2010)
users 12. Teaching online enhances interaction between students. ~ Liaw (2008)
Efficacy Learning EF1. | believe that online teaching can help me learn with  Abdalla (2007)
efficacy greater efficacy. Liaw (2008)
EF2. | believe that online teaching can help me acquire
more knowledge.
EF3. I believe that online teaching increases my motivation
to learn.
Satisfaction ~ Satisfaction  S1.lam satisfied with online teaching as a learning method. Delone & McLean
with online  S2.1am satisfied with online teaching. (2003)
teaching S3. Online teaching satisfies my learning needs. Lee (2010)

Lee et al. (2009)
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Results

Prior to structural equation modelling, an analysis of the data was carried out to
test the validity and reliability of the scales. The Cronbach Alpha coefficient was
above 0.7 and the Kaiser-Meyer index exceeded 0.75. The null hypothesis was rejected
by the Bartlett sphericity test, thus enabling factor analysis. Factor analysis yielded
seven factors with the varimax rotation method, thus confirming the validity of the
questionnaire. The maximum likelihood estimation method was used to calculate the
structural model’s parameters. Although the data did not conform to the multivariate
normal distribution, this method facilitated the convergence of estimates (Lévy et al.,
2006). The model was assessed based on criteria from Bollen (1989) and Rindskopf
and Rose (1988), who proposed that the measurement model and structural model be
evaluated separately. The measurement model’s validity and reliability were analysed,
the latter in terms of the reliability of the items and of each construct. For validity,
both convergent and discriminant validity were analysed, with the results shown in
Tables 2 and 3.

Table 2

Standardized estimations for observable indicators, Cronbach’s a values, convergent validity, and reliability assessment

Factors A Cronbach’s a CR (Composite AVE
Reability)

Perceived utility of online teaching 0.872 0.841 0.573

uT1 < UTILITY 0.643

uT2 <---  UTILITY 0.660

uT3 <--  UTILITY 0.854

uT4 <--  UTILITY 0.845

Perceived ease of use 0917 0.928 0.811

UsS1 <--- USE 0.903

Us2 <-- USE 0.963

Us3 <--- USE 0.831

System quality 0.910 0.908 0.665

Q1 <---  QUALITY 0.827

Q2 <--- QUALITY 0.815

Q3 <= QUALITY 0.871

Q4 <--  QUALITY 0.745

Q5 <--  QUALITY 0.815

Attitude towards the use of technology 0.913 0.901 0.696

Al <---  ATTITUDE 0.751

A2 <-—-  ATTITUDE 0.887

A3 <---  ATTITUDE 0.824

A4 <---  ATTITUDE 0.869

Learning efficacy 0.928 0918 0.790

EF1 <---  EFFICACY 0911

EF2 <--  EFFICACY 0.932

EF3 <---  EFFICACY 0.819
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CR (Composite

Factors A Cronbach’s a Reability) AVE
Interaction with other users 0.793 0.744 0.593
I <---  INTERACTION 0.817
12 <-—-  INTERACTION 0.720
Satisfaction with online teaching 0,952 0.940 0.840
S1 <---  SATISFACTION 0.895
S2 <---  SATISFACTION 0.906
S3 <---  SATISFACTION  0.948

Table 2 shows that the reliability of the items is verified, as practically all the
standardized coefficients exceed 0.707. Two coefficients failed to score more than
0.707 but the difference is minimal and, given that they are important items in online
teaching, we decided to retain them in the analysis. In terms of the reliability of the
constructs, all the values for the Cronbach a coefficient and the Composite Reliability
(CR) coefficient exceed 0.7, which confirms the reliability of the constructs. Table 2
also shows that the average variance extracted (AVE) is above 0.5, which verifies the
constructs’ convergent validity.

Table 3 presents the results for discriminant validity. For this, the correlation matrix
between the constructs was calculated, which confirmed that the correlations were
less than the AVE square root.

Table 3
Discriminant validity of measures
Use Utility ~ Attitude Quality  Efficacy Interaction Satisfaction
Use 0.901
Utility 0.329 0.757
Attitude 0.557 0.625 0.834
Quality 0.741 0.458 0.722 0.816
Efficacy 0.413 0.587 0.733 0.539 0.889
Interaction 0.000 0.575 0.331 0.000 0.482 0.770
Satisfaction 0.351 0.723 0.681 0.470 0.707 0.559 0.918

Note: the bold numbers of the diagonal are the square root of the AVE. Off-diagonal elements are correlations
between constructs.

We observed that all correlations between the constructs amount to less than the
corresponding AVE values for each construct, thus confirming that the factors measure
different concepts. Finally, in assessing the structural model, it was found that the
estimated value of the squared coefficient of multiple correlation for each dependent
or endogenous construct exceeds 0.3, and that the factor loads between constructs is
significant. Only the “usefulness” factor has a squared coefficient of multiple correlation
less than 0.3, and that factor load of the quality variable on efficacy is not significant,
thus confirming the validity of the structural model.

Table 4 presents the estimates for the model parameters, the standard error, critical
proportion, and the parameters’ standardized estimates. The critical proportion is the
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quotient between the estimates and standard errors. For the parameters’ estimates to
be significant, it requires the critical proportion to be higher than 2.

Table 4
Parameter estimates
Estimate S.E. CR. Standgrdized P
estimate

USE <---  QUALITY 0.797 0.048 16.675 0.741 Hx
UTILITY <-- USE 0.460 0.053 8.648 0.618 el
ATTITUDE <---  UTILITY 0.646 0.066 9.746 0.576 il
ATTITUDE <-- USE 0.515 0.050 10.326 0.618 el
EFFICACY <---  INTERACTION 0.301 0.049 6.153 0.280 i
EFFICACY <--  QUALITY 0.096 0.058 1.659 0.099 0,097
EFFICACY <-- ATTITUDE 0.651 0.075 8.738 0.608 el
SATISFACTION <---  INTERACTION 0.454 0.056 8.138 0.433 Hx
SATISFACTION <--  QUALITY 0.308 0.045 6.906 0.329 rHx
SATISFACTION <--  EFFICACY 0.256 0.051 5.046 0.262 Hx
U1 <--  UTILITY 1 0.643

UT2 <---  UTILITY 0.960 0.065 14.867 0.660 il
uT3 <--- UTILITY 1.078 0.074 14.577 0.854 HxX
uT4 <--  UTILITY 1.064 0.073 14.501 0.845 el
UsS1 <--- USE 1 0.903

uUs2 <-- USE 1.052 0.031 34332 0.963 il
us3 <-- USE 1.010 0.040  25.362 0.831 Hx
Q1 <--  QUALITY 1 0.827

Q2 <---  QUALITY 0.947 0.046  20.606 0.815 il
Q3 <--  QUALITY 1.034 0.046  22.709 0.871 el
Q4 <---  QUALITY 0.981 0.054 18.038 0.745 il
Q5 <--  QUALITY 0.971 0.047 20.551 0.815 HxX
Al <-- ATTITUDE 1 0.751

A2 <--- ATTITUDE 1.072 0.053 20.064 0.887 FxE
A3 <-- ATTITUDE 0.987 0.053 18.615 0.824 il
A4 <--- ATTITUDE 1.103 0.056 19.612 0.869 FxE
EF1 <---  EFFICACY 1 0.911

EF2 <---  EFFICACY 1.017 0.031 32,612 0.932 Hx
EF3 <---  EFFICACY 0.832 0.034 24786 0.819 el
I <--  INTERACTION 1 0.817

12 <--- INTERACTION 0.870 0.066 13.103 0.720 HxX
S1 <---  SATISFACTION 1 0.895

S2 <---  SATISFACTION 1.039 0.034  30.239 0.906 FxE
S3 <--—-  SATISFACTION 1.028 0.031 33.625 0.948 il

Source: own elaboration. S.E. = Standard Error. C.R. = Critical Ratio. P = p-value

Table 4 shows that the factor loads are significant, as the critical proportion exceeds
2, except in the case of the load of the effect of the “quality on efficacy” variable, which
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is not significant. This is also corroborated by the associated p-value, which shows that
the loads between constructs are significant to a confidence level of 99.9%. Therefore,
the statistical evidence proves the hypotheses in the structural model, except in H6. The
rest of the rows show the weighted regressions’ standardized and non-standardized
estimates, with all the standardized weighted regressions possessing high values.

Table 5 presents the total effects between the factors, calculated from the direct and
indirect effects.

Table 5
Total effects
Interaction  Quality Use Utility  Attitude Efficacy Satisfaction

Use 0.000 0.741 0.000 0.000 0.000 0.000 0.000
Utility 0.000 0.458 0.618 0.000 0.000 0.000 0.000
Attitude 0.000 0.722 0.974 0.576 0.000 0.000 0.000
Efficacy 0.280 0.539 0.593 0.351 0.608 0.000 0.000
Satisfaction 0.506 0.470 0.155 0.092 0.159 0.262 0.000

We see how the “interaction” variable has the greatest effect on “satisfaction” When
the “interaction” value increases within a unit, the satisfaction value rises to 0.506. Thus,
interaction is the most important predictor of satisfaction. The next most important
predictor of satisfaction is system quality. Among the total effect values, perceived
ease-of-use is indicated as a predictor of attitude towards using the technology. System
quality is also the most important predictor of perceived ease-of-use. Attitude is the
main predictor of learning efficacy.

Finally, Table 6 presents the values of the structural model’ fitness indices. All the
measures fall within the established limits, which confirm the data’s goodness of fit.

Table 6

Fit indices for the structural equations model
Fit index Recommended Actual

value

x*/df <3 preferable <5 3.827
Goodness-of-fit index (GFI) >0.80 0.864
Adjusted goodness-of-fit-index (AGFI) >0.80 0.823
Comparative fit index (CFI) >0.90 0.940
Root mean square error of approximation (RMSEA) <0.08 0.078
Normed fit index (NFI) >0.90 0.920
Non-normed fit index (NNFI) >0.90 0.927
Parsimony normed fit index (PNFI) >0.60 0.767
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Based on this explanation, the model initially proposed is as presented in Figure 2.

Perceived
2—|
R?=0.03 usefulness 0.495%%*
A
0.605%*** Atitude
toward using
R2=0.56 Perceived
ease-of-use
; 0.572%**
0.746%**
Quality 0.142*** | Effectiveness 0.307***
system (No supported) online learning
0.325%** 0.264%%* 0.438%*
Satisfaction
Figure 2. Path analysis of research model
(Note: ***p<0.001)
o o
Discussion

The academic studies on education since the emergence of the pandemic emphasize
the significant turning point in educational processes brought about by lockdown and
quarantining (Burgos-Videla et al., 2020; Lichfield, 2020). Although online education
and e-learning could become a unique teaching model, it is currently being developed
as no more than a support to in-person teaching (Jowsey et al., 2020). Several authors
have shown how online teaching and e-learning in pre-college education can enhance
on-site student learning, although the online format has drawbacks. Students need
to interact with their teacher and their schoolmates, being together and enjoying the
shared experience of physically being in class. In this sense, e-learning would not appear
to provide the support for essential aspects in the socio-educational construction of
pre-college students (Burgos-Videla et al., 2020; Zhang & Ma, 2020). However, this
is not the case in higher education, where results seem to be more promising, and
where e-learning could play an important role in the future in the development of in-
person teaching. Experiences such as massive open online courses (MOOC) or short
learning programs are demonstrating that e-learning can provide quality education
that is satisfactory for students (Hung et al., 2010; Uppal et al., 2018; Zhu et al., 2020).
Yet, there is also evidence that different student learning styles have developed that
do not relate to the digital platform format (Cho et al., 2009; Fang, 2015; Moreno, et
al., 2017; Sangra, et al., 2019).

Researchers emphasize the benefits of e-learning: it is easy to access and can reach
students in rural and remote environments. It is seen as a cost-effective way to provide
education when considering transport, accommodation, and the enrolment fees that
students have to pay. Flexibility is another interesting aspect of online teaching, allowing
students more freedom to plan their learning schedule. Students can learn anytime
and anywhere, thereby developing new skills in the learning process (Ameen et al,,
2019; Dhawan, 2020; Pham et al., 2019).
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The results of this study provide several theoretical implications. A general conclusion
is that the relationships defined in the research model are verified, except in reference
to the effect of system quality on learning efficacy. These relationships have been
derived from previous models and have been verified despite the fact that adaptation
to the online model had to occur abruptly and without warning. The factor that
most influences student satisfaction with the online learning model is interaction,
which has a direct, positive effect on satisfaction. It also affects satisfaction through
the mediating variable of learning efficacy. This aligns with the findings reported by
authors such as Eom et al. (2006), Lee (2010), and Liaw (2008). Interaction is very
important in online teaching since most of the learning inevitably takes place within
a social context (Al-Azawei et al., 2017; Liaw et al., 2007). Therefore, being able to ask
a question, share an opinion or disagree are fundamental activities in online learning
(Yal¢in & Kutlu, 2019).

Another finding from our research is that learning efficacy basically depends on
students’ attitude towards the use of technology. Attitude is formed of affective, cognitive,
and behavioral components that configure a positive or negative predisposition
towards an object or behavior. Understanding users’ attitudes towards technology
enables teachers to create a favorable learning environment (Liaw, 2008; Scherer &
Teo, 2019; Vazquez-Cano et al., 2021). Both perceived usefulness and perceived ease-
of-use impact on attitude towards technology. This corresponds with findings by other
authors in the literature (Gandema & Brown, 2012; Hanafizadeh et al., 2014). Thus,
to achieve learning efficacy in the e-learning context, it is important that the student
is favorably disposed towards using technology.

In contrast to Piccoli et al. (2001), our study concludes that system quality has no
direct effect on learning efficacy. This could be due to the fact that this study was
concluded before students had received their end-of-year assessments. It is important
to note that many students link learning efficacy to having passed their courses at
the end of the year rather than to an overall acquisition of knowledge. Nevertheless,
our study shows that system quality indirectly influences learning efficacy via other
moderated variables such as perceived ease-of-use and attitude towards technology.
Another conclusion is that system quality has a direct influence on perceived ease-
of-use and on student satisfaction with online teaching, which fits with other authors’
works (Aparicio et al., 2017; Urbach et al.,, 2010). Therefore, the e-learning system
must be easy to use and easy to learn, designed with attractive features to enable
good accessibility, stability and effective search capabilities. This is essential to ensure
a quality experience and learning for students.

Conclusions

The COVID-19 pandemic is having a profound effect on the world economy. Many
countries resort to measures such as confining their citizens to stop the spread of
the virus, which has led many educational institutions to close temporarily. In this
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situation, the problem faced by educational institutions is not whether online teaching
and learning can provide good quality education but whether such institutions are
geared towards adopting online learning on a mass scale (...). This adaptation process
for both students and teachers has had to happen double quick, as an emergency
response to the pandemic. There was no time for teachers to completely redesign
courses initially intended for in-person teaching (or at best, partially online). Moreover,
it was challenging to plan or ensure that all the subjects involved had access to the
basic technology required, the necessary digital competences and an attitude that is
willing to embrace sudden and enforced change (Garcia-Pefialvo et al., 2020).

This study has also formed a set of practical implications for academic institutions.
Educational institutions with an established in-person teaching system should make
the most of the advantages of e-learning and the knowledge acquired during this
pandemic-induced online teaching period as a way of reinforcing on-site teaching.
However, it is also important to recognize the limitations of new technologies in teaching
and learning online, such as the commonly aired complaints about downloading,
installation and connection, and audio and video quality have shown. This is the
time for educational institutions to invest in improving all aspects of online teaching
so that users (teachers and students) can feel satisfied with these media. Clearly,
e-learning reduces contact between users, diminishing interaction between students
and teachers. This study concludes that interaction is the most important predictor
of student satisfaction with online learning, thus, course planning and design need
to focus closely on the interaction between students and teachers. It is fundamental
that teaching develops a synchronous mode of operation. In synchronous learning,
students participate in “live” classes where they can interact with other students and
the teacher, and receive immediate feedback. Educational institutions must direct their
efforts towards humanizing the learning process in this way.

Limitations

Firstly, the data gathered for this study came from a single educational institution.
There may not be any significant differences with other institutions, but it would be
convenient to acquire data from a range of institutions and observe possible variations.
These differences might be influenced on factors such as the size of the universities,
the teaching methods used by the teachers or the economic impact for the students.
Specifically, students with low-income, students living in remote areas and special
needs students have been hit hard, encountering economic hardship and living in
emotional distress. The students who participated in this study use the Blackboard Learn
platform, so it would be interesting to compare results from users of other platforms
to analyse which yields greater learning efficacy and student satisfaction. Finally, the
pandemic has caused widespread chaos and tension around the world, thus, it would
be interesting to replicate this study in other countries to assess whether the outcomes
are influenced by the various degrees of fear and unrest associated with the pandemic.

1204



Croatian Journal of Education, Vol.25; No.4/2023, pages: 1191-1223

Acknowledgments

The study was funded by Universidad Nacional de Educacién a Distancia (Vice-
Rector’s Office for Digitization and Innovation with the support of the University
Institute of Distance Education [IUED]). Governing Council / BICI 6/01/07/2020.
Project: ODA-PEC. Creation of Digital Objects Learning with emerging technologies
for the improvement of generic competences of the student continuous assessment.

References

Abdalla, I. (2007). Evaluating effectiveness of e-blackboard system using TAM framework:
A structural analysis approach. AACE Journal, 3(15), 279-287.

Al-Adwan, A., Al-Adwan, A., & Smedley, J. (2013). Exploring students’ acceptance of e-learning
using Technology Acceptance Model in Jordanian universities. International Journal of
Education and Development using Information and Communication Technology, 9(2), 4-18.

Al-Azawei, A., Parslow, P., & Lundqvist, K. (2017). Investigating the effect of learning styles
in a blended e-learning system: An extension of the technology acceptance model (TAM).
Australasian Journal of Educational Technology, 33(2), 1-23. https://doi.org/10.14742/ajet.2741

Al-Busaidi, K. A. (2013). An empirical investigation linking learners’ adoption of blended
learning to their intention of full e-learning. Behaviour & Information Technology, 32(11),
1168-1176. https://doi.org/10.1080/0144929X.2013.774047

Ameen, N., Willis, R., Abdullah, M. N., & Shah, M. (2019). Towards the successful integration
of e-learning systems in higher education in Iraq: A student perspective. British Journal of
Educational Technology, 50(3), 1434-1446. https://doi.org/10.1111/bjet.12651

Aparicio, M., Bacao, E, & Oliveira, T. (2017). Grit in the path to e-learning success. Computers
in Human Behavior, 66, 388-399. https://doi.org/10.1016/i.chb.2016.10.009

Arbaugh, J. B. (2000). Virtual classroom characteristics and student satisfaction with

internet-based MBA courses. Journal of Management Education, 24(1), 32-54. https://doi.
org/10.1177/105256290002400104

Arbaugh, J. B., & Duray, R. (2002). Technological and structural characteristics, student
learning and satisfaction with web-based courses. An exploratory study of two on-line MBA
programs. Management Learning, 33(3), 331-347. https://doi.org/10.1177/1350507602333003

Arkorful, V., & Abaidoo, N. (2015). The role of e-learning, advantages and disadvantages
of its adoption in higher education. International Journal of Instructional Technology and
Distance Learning, 12(1), 29-42.

Astin, A.W. (1993). What matters in college? Four critical years revisited. Jossey-Bass.

Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning.
Educational Psychologist, 28,2, 117-148. https://doi.org/10.1207/s15326985ep2802 3

Bidin, S., & Ziden, A. A. (2013). Adoption and application of mobile learning in the education
industry. Procedia-Social and Behavioral Science, 90, 720-729. https://doi.org/10.1016/].
sbspro.2013.07.145

1205



Ramirez-Hurtado, Vizquez-Cano, Pérez Leon, Herndndez-Diaz: A Model to Measure University Students’ ...

Bollen, K. A. (1989). Structural equations with latent variables. John Wiley & Son. https://doi.
org/10.1002/9781118619179

Bolliger, D. U., & Wasilik, O. (2009). Factors influencing faculty satisfaction with online
teaching and learning in higher education. Distance Education, 30(1), 103-116. https://
doi.org/10.1080/01587910902845949

Bouhnik, D., & Marcus, T. (2006). Interaction in distance-learning courses. Journal of the
American Society for Information Science and Technology, 57(3), 299-305. https://doi.
org/10.1002/asi.20277

Burgos-Videla, C., Vazquez-Cano, E., Lopez Meneses, E., & Adaos-Orrego, R. (2020).
DIFPRORET PROJET: Analysis of educational difficulties, proposals and challenges
facing the COVID-19. International Journal of Educational Research and Innovation, 15,
17-34. https://doi.org/10.46661/ijeri.5145

Carey, K. (2020). Is everybody ready for the big migration to online college? Actually, no.
The New York Times. https://www.nytimes.com

Carr, S. (2000). As distance education comes of age, the challenge is keeping the students.
Chronicle of Higher Education, 46(23), A39-A41.

Chen, H.R., & Tseng, H. E. (2012). Factors that influence acceptance of web-based e-learning
system for the in-service education of junior high school teachers in Taiwan. Evaluation

and Program Planning, 35, 398-406. https://doi.org/10.1016/j.evalprogplan.2011.11.007
Chiu, C.-M., & Wang, E. T. G. (2008). Understanding web-based learning continuance
intention: the role of subjective task value. Information & Management, 45,194-201. https://

doi.org/10.1016/j.im.2008.02.003

Cho, V., Cheng, T.C.E., & Lai, W.M.J. (2009). The role of perceived user-interface design in
continued usage intention of self-paced e-learning tools. Computers & education, 53(2),
216-227. https://doi.org/10.1016/j.compedu.2009.01.014

Davis, E. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, 13(3), 319-339. https://doi.org/10.2307/249008

DeLone, W. H., & McLean, E. R. (2003). The DeLone and McLean model of information
systems success: A ten-year update. Journal of Management Information Systems, 19(4),
9-30. https://doi.org/10.1080/07421222.2003.11045748

Dhawan, S. (2020). Online learning: a panacea in the time of COVID-19 crisis. Journal of
Educational Technology, 49(1), 5-22. https://doi.org/10.1177/0047239520934018

Diep, A. N., Zhu, C,, Struyven, K., & Blieck, Y. (2017). Who or what contributes to student
satisfaction in different blended learning modalities? British Journal of Educational
Technology, 48(2), 473-489. https://doi.org/10.1111/bjet.12431

Eom, B.S.,Wen, H. J., & Ashill, N. (2006). The Determinants of Students’ Perceived Learning
Outcomes and Satisfaction in University Online Education: An Empirical Investigation.
Decision Sciences Journal of Innovative Education, 4(2), 215-235

Fang, X. (2015). Research on factors affecting the MOOC learning behavior. Open Education
Research, 21(3), 46-54

Fullerton, G., & Taylor, S. (2002). Mediating, interactive, and non-linear effects in service

quality and satisfaction with services research. Canadian Journal of Administrative Sciences,
19(2), 124-136. https://doi.org/10.1111/j.1936-4490.2002.tb00675.x

1206



Croatian Journal of Education, Vol.25; No.4/2023, pages: 1191-1223

Gandema, A., & Brown, U.J. (2012). College students’ perception of e-learning and face-to-
face learning. Journal of Media and Communication Studies, 4(7), 142-149

Garcia-Penalvo, EJ., Corell, A., Abella-Garcia, V. & Grande, M. (2020). La evaluacién online
en la educacion superior en tiempos de la Covid-19. Education in the Knowledge Society,
21, article 12

Goh, E C., Leong, M. C., Kasmin, K., Hii, K. P,, & Tan, K. O. (2017). Students’ experiences,
learning outcomes and satisfaction in e-learning. Journal of E-learning and Knowledge
Society, 13(2),117-128

Hanafizadeh, P, Behboudi, M., Khoshksaray, A., & Shirkhani Tabar, M. (2014). Mobile-
banking adoption by Iranian bank clients. Telematics and Informatics, 31(1), 62-78. https://
doi.org/10.1016/j.tele.2012.11.001

Hassanzadeh, A., Kanaani, E, & Elahi, S. (2012). A model for measuring e-learning systems
success in universities. Expert Systems with Applications, 39, 10959-10966. https://doi.
org/10.1016/j.eswa.2012.03.028

Hodges, C., Moore, S., Lockee, B., Trust, T., & Bond, A. (2020). The difference between
emergency remote teaching and online learning. Educause Review. https://bit.ly/3b0Nzx7

Hong, K. S. (2002). Relationships between students’ and instructional variables with satisfaction
and learning from a Web-based course. Internet and Higher Education, 5,267-281. https://
doi.org/10.1016/S1096-7516(02)00105-7

Hsieh, J. S. C., Huang, Y. M., & Wu, W. C. V. (2017). Technological acceptance of LINE
in flipped EFL oral training. Computers in Human Behavior, 70, 178-190. https://doi.
org/10.1016/j.chb.2016.12.066

Hung, M.L., Chou, C., Chen, C.H., & Own, Z.Y. (2010). Learner readiness for online learning:
scale development and student perceptions. Computers & Education, 55, 1080-1090. https://
doi.org/10.1016/j.compedu.2010.05.004

Islam, A. K. M. N. (2013). Investigating e-learning system usage outcomes in the university
context. Computers & Education, 69, 387-399. https://doi.org/10.1016/j.compedu.2013.07.037

Janda, S. (2016). Segmenting students based on study abroad motivations, attitudes, and
preferences. Journal of International Education in Business, 9(2), 111-122. https://doi.
org/10.1108/]IEB-06-2016-0013

Jeong, H.Y., & Hong, B. H. (2013). A practical use of learning system using user preference
in ubiquitous computing environment. Multimedia Tools and Applications, 64, 491-504.
https://doi.org/10.1007/s11042-012-1026-z

Jowsey, T., Foster, G., Cooper-loelu, P., & Jacobs, S. (2020). Blended learning via distance
in pre-registration nursing education: A scoping review. Nurse Education in Practice, 44.
https://doi.org/10.1016/j.nepr.2020.102775

Kim, K., Trimi, S., Park, H., & Rhee, S. (2012). The impact of CMS quality on the outcomes
of e-learning systems in higher education: An empirical study. Decision Sciences Journal
of Innovative Education, 10(4), 575-587. https://doi.org/10.1111/j.1540-4609.2012.00360.x

Lee, B. C., Yoon, J. O., & Lee, I. (2009). Learners’ acceptance of e-learning in South Korea:
Theories and results. Computers & Education, 53, 1320-1329. https://doi.org/10.1016/j.
compedu.2009.06.014

1207



Ramirez-Hurtado, Vizquez-Cano, Pérez Leon, Herndndez-Diaz: A Model to Measure University Students’ ...

Lee, M. C. (2010). Explaining and predicting users’ continuance intention toward e-learning:
An extension of the expectation—-confirmation model. Computers & Education, 54,506-516

Levi-Orta, G., Sevillano, M. L., & Vazquez-Cano, E. (2020). An evaluation of university students’
latent and self-perceived digital competence in the use of mobile devices. European Journal
of Education, 55(3), 441-455. https://doi.org/10.1111/ejed.12404

Lévy, M.].-P,, Martin, E, M. T. & Roman, G.M.V. (2006). Optimizacién segun estructuras de
covarianzas. In J.-P. Lévy M. (Dir.), & J. Varela M. (Coord.), Modelizacion con estructuras
de covarianzas en ciencias sociales (pp. 11-30). Netbiblo

Li, Y., Duan, Y, Fu, Z., & Alford, P. (2012). An empirical study on behavioral intention to
reuse e-learning systems in rural China. British Journal of Educational Technology, 43(6),
933-948. https://doi.org/10.1111/j.1467-8535.2011.01261.x

Liaw, S. S. (2008). Investigating students’ perceived satisfaction, behavioral intention, and
effectiveness of e-learning: A case study of the Blackboard system. Computers & Education,
51(2), 864-873. https://doi.org/10.1016/j.compedu.2007.09.005

Liaw, S. S., Huang, H. M., & Chen, G. D. (2007). An activity-theoretical approach to investigate
learners’ factors toward e-learning systems. Computers in Human Behavior, 23,1906-1920.
https://doi.org/10.1016/j.chb.2006.02.002

Lichfield, G. (2020, 17 de marzo). Were not going back to normal. Technology review. https://

cutt.ly/FyeUQhq

Lin, Y. M., Lin, G. Y. & Laffey, ]. M.. (2008). Building a social and motivational framework for
understanding satisfaction in online learning. Journal of Educational Computing Research,
38,1, 1-27. https://doi.org/10.2190/EC.38.1.a

Lo, C. C. (2010). How student satisfaction factors affect perceived learning. Journal of the
Scholarship of Teaching and Learning, 10, 1,47-54

Lépez-Meneses, E., Sirignano, E M., Vazquez-Cano, E., & Ramirez-Hurtado, J. M. (2020).
University students’ digital competence in three areas of the DigCom 2.1 model: A
comparative study at three European universities. Australasian Journal of Educational
Technology, 36(3), 69-88. https://doi.org/10.14742/ajet.5583

Marks, R. B., Sibley, S. D., & Arbaugh, J. B. (2005). A structural equation model of predictor
for effective online learning. Journal of Management Education, 29(4), 531-563. https://
doi.org/10.1177/1052562904271199

Mohammadi, H. (2015). Investigating user’s perspectives on e-learning: An integration
of TAM and IS success model. Computers in Human Behavior, 45, 359-374. https://doi.
0rg/10.1016/j.chb.2014.07.044

Moreno, V., Cavazotte, E, & Alves, I. (2017). Explaining university students’ effective use of
e-learning platforms. British Journal of Educational Technology, 48(4), 995-1009. https://
doi.org/10.1111/bjet.12469

Moreno, V., Cavazotte, F, & Alves, I. (2017). Explaining university students’ effective use of
e-learning platforms. British Journal of Educational Technology, 48(4), 995-1009. https://
doi.org/10.1111/bjet.12469

Ozkan, S., & Koseler, R. (2009). Multi-dimensional students’ evaluation of e-learning systems
in the higher education context: An empirical investigation. Computers & Education, 53(4),
1285-1296. https://doi.org/10.1016/j.compedu.2009.06.011

1208



Croatian Journal of Education, Vol.25; No.4/2023, pages: 1191-1223

Paechter, M., & Maier, B. (2010). Online or face-to-face? Students’ experiences and preferences
in e-learning. The Internet and Higher Education, 13(4),292-297. https://doi.org/10.1016/j.
iheduc.2010.09.004

Paechter, M., Maier, B., & Macher, D. (2010). Students’ expectations of, and experiences in
e-learning: Their relation to learning achievements and course satisfaction. Computers &
Education, 54(1), 222-229. https://doi.org/10.1016/j.compedu.2009.08.005

Pham, L., Limbu, Y. B., Bui, T. K., Nguyen, H. T., & Pham, H. T. (2019). Does e-learning service
quality influence e-learning student satisfaction and loyalty? Evidence from Vietnam.
International Journal of Educational Technology in Higher Education, 16(7), 1-26. https://
doi.org/10.1186/s41239-019-0136-3

Piccoli, G., Ahmad, R., & Ives, B. (2001). Web-based virtual learning environments: a research
framework and a preliminary assessment of effectiveness in basic IT skill training. MIS
Quarterly, 25(4), 401-426. https://doi.org/10.2307/3250989

Pikkarainen, T., Pikkarainen, K., & Karjaluoto, H. (2004). Consumer acceptance of online
banking: An extension of the technology acceptance model. Internet Research: Electronic
Networking Applications and Policy, 14(3),224-235. https://doi.org/10.1108/10662240410542652

Rai, A., Lang, S.S., & Welker, R.B. (2002). Assessing the validity of IS success models: An
empirical test and theoretical analysis. Information Systems Research, 13(1), 50-69. https://
doi.org/10.1287/isre.13.1.50.96

Rindskopf, D., & Rose, T. (1988). Some theory and applications of confirmatory second-
order factor analysis. Multivariate Behavioral Research, 23(1), 51-67. https://doi.org/10.1207/
$15327906mbr2301 3

Rodrigues, H., Almeida, E, Figueiredo, V., & Lopes, S.L. (2019). Tracking e-learning through
published papers: A systematic review. Computers & Education, 136, 87-98. https://doi.
org/10.1016/j.compedu.2019.03.007

Saadé, R., & Bahli, B. (2005). The impact of cognitive absorption on perceived usefulness
and perceived ease of use in on-line learning: an extension of the technology acceptance
model. Information & Management, 42,317-327. https://doi.org/10.1016/1.im.2003.12.013

Sangré, A., Raffaghelli, ]. E., & Guitert-Catasts. M. (2019). Learning ecologies through a lens:
Ontological, methodological and applicative issues. A systematic review of the literature.
British Journal of Educational Technology, 50(4), 1619-1638. https://doi.org/10.1111/bjet.12795

Scherer, R., & Teo, T. (2019). Editorial to the special section—technology acceptance models:
What we know and what we (still) do not know. British Journal of Educational Technology,
50(5),2387-2393. https://doi.org/10.1111/bjet.12866

Sher, A. (2009). Assessing the relationship of student-instructor and student-student interaction
to student learning and satisfaction in web-based online learning environment. Journal
of Interactive Online Learning, 8(2), 102-120

Tarhini, A., Masadeh, R., Al-Busaidi, K.A., Mohammed, A.B., & Maqgableh, M. (2017).
Factors influencing students’ adoption of e-learning: a structural equation modeling
approach. Journal of International Education in Business, 10(2), 164-182. https://doi.
org/10.1108/]IEB-09-2016-0032

Uppal, M.A., Alj, S., & Gulliver, S.R. (2018). Factors determining e-learning service quality.
British Journal of Educational Technology, 49, 412-426. https://doi.org/10.1111/bjet.12552

1209



Ramirez-Hurtado, Vizquez-Cano, Pérez Leon, Herndndez-Diaz: A Model to Measure University Students’ ...

Urbach, N., Smolnik, S., & Riempp, G. (2010). An empirical investigation of employee portal
success. Journal of Strategic Information Systems, 19(3), 184-206. https://doi.org/10.1016/j.

15i5.2010.06.002

Vazquez-Cano, E., Mengual-Andrés, S., & Lopez-Meneses, E. (2021). Chatbot to improve
learning punctuation in Spanish and to enhance open and flexible learning environments.
International Journal of Educational Technology in Higher Education, 18, 33. https://doi.
org/10.1186/s41239-021-00269-8

Vézquez-Cano, E., & Diez-Arcén, P. (2021). Facebook or LMS in Distance Education? Why
University Students Prefer to Interact in Facebook Groups. The International Review of
Research in Open and Distributed Learning, 22(3), 119-141. https://doi.org/10.19173/
irrodl.v22i3.5479

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, E D. (2003). User acceptance of
information technology: Toward a unified view. MIS Quarterly, 27(3), 425-478. https://
doi.org/10.2307/30036540

Wang, H. C., & Chiu, Y. E (2011). Assessing e-learning 2.0 system success. Computers &
Education, 57(2), 1790-1800. https://doi.org/10.1016/j.compedu.2011.03.009

Wang, Y. S., & Liao, Y. W. (2008). Assessing e-Government systems success: A validation of
the Delone and Mclean model of information systems success. Government Information
Quarterly, 25(4), 717-733. https://doi.org/10.1016/j.giq.2007.06.002

Wang, Y. S., Wang, H., & Shee, D. (2007). Measuring e-learning systems success in an
organizational context: Scale development and validation. Computers in Human Behavior,
23(4),1792-1808. https://doi.org/10.1016/j.chb.2005.10.006

Wang, Y.S. (2003). Assessment of learner satisfaction with asynchronous electronic learning
systems. Information and Management, 41(1), 75-86. https://doi.org/10.1016/S0378-
7206(03)00028-4

Webster, J., & Hackley, P. (1997). Teaching effectiveness in technology-mediated distance
learning. Academy of Management Journal, 40(6), 1282-1309. https://doi.org/10.5465/257034

Wu, B., & Zhang, C. (2014). Empirical study on continuance intentions towards E-Learning
2.0 systems. Behaviour & Information Technology, 33(10), 1027-1038. https://doi.org/10.1
080/0144929X.2014.934291

Yal¢in, M. E., & Kutlu, B. (2019). Examination of students’ acceptance of and intention to
use learning management systems using extended TAM. British Journal of Educational
Technology, 50(5), 2414-2431. https://doi.org/10.1111/bjet.12798

Zhang, Y., & Ma, Z. F. (2020). Impact of the COVID-19 Pandemic on Mental Health and
Quality of Life among Local Residents in Liaoning Province, China: A Cross-Sectional
Study. International Journal of Environmental Research and Public Health, 17(7), 2381. https://
doi.org/10.3390/ijerph17072381

Zhu, Z.,Guo, S.,Wu, D., & Liu, S. (2020). Policy interpretation, key issues and countermeasures

of “Classes are Suspended, yet Learning is still Ongoing”. China Educational Technology,
27(4),1-7

1210



Croatian Journal of Education, Vol.25; No.4/2023, pages: 1191-1223

José M. Ramirez-Hurtado

Pablo de Olavide University. Faculty of Business,
Department of Economics, Quantitative Methods
and Economy History

Ctra. de Utrera, km. 1, s/n, 41013 Seville, Spain

jmramhur@upo.es

Esteban Vazquez-Cano

Spanish National University of Distance Education,
Faculty of Education, Department of Didactics (UNED)
C/ Juan del Rosal, 14, 28040 Madrid, Spain
evazquez@edu.uned.es

Victor Ernesto Pérez Le6n

University of Seville, Faculty of Economics and Business,
Department of Applied Economics |l

Avda.Ramon y Cajal, 1, 41018 Sevilla, Spain

vpleon@us.es

Alfredo G. Hernandez-Diaz

Pablo de Olavide University, Faculty of Business,
Department of Economics, Quantitative Methods
and Economy History

Ctra. de Utrera, km. 1, s/n, 41013 Seville, Spain

agarher@upo.es

1211



Ramirez-Hurtado, Vizquez-Cano, Pérez Leon, Herndndez-Diaz: A Model to Measure University Students’ ...

Model mjerenja ucinkovitosti
ucenja i zadovoljstva studenata
tijekom pandemije bolesti
COVID-19

Sazetak

Cilj ovoga istrazivanja bio je procijeniti ucinkovitost ucenja i razinu zadovoljstva
studenata tijekom privikavanja na online nastavu uslijed ogranicenja nametnutih
zbog pandemije bolesti COVID-19. Uzorak ispitanika sastojao se od 467 studenata
drzavnoga sveucilista u Spanjolskoj. U istrazivanju je primijenjena metodologija
strukturnih jednadzbi i pristup triangulacije. Rezultati pokazuju da je najutjecajniji
faktor zadovoljstva ucenjem u online okruzju interakcija izmedu studenta i
nastavnika. S druge strane, ucinkovitost ucenja najvise ovisi o njihovim stavovima
prema koristenju tehnologije. Zbog toga je nuzno razumjeti koji elementi ucenja
u online okruzju pomazu i poti¢u stvaranje dobroga okruZja za ucenje. Stovise,
kvaliteta dizajna sustava, alati koji im omogucuju rad te kako se oni povezuju sa
sadrZajem i kompetencijama zajedno izravno utjecu na percepciju lakoce koristenja
i na zadovoljstvo studenata online nastavom.

Kljucne rijeci: COVID-19; e-ucenje; strukturne jednadzbe; sveuciliste.

Uvod

Online nastava iznenada je i znacajno dobila na vaznosti pojavom pandemije bolesti
COVID-19. E-ulenje, poznato i kao tehnologijom posredovano ucenje, sada je $iroko
prihvaceno u svim podru¢jima obrazovanja i akademskim institucijama (Rodrigues
i sur., 2019). Ono je omogucilo pojavu novih modela poucavanja, ne samo u ucenju
na daljinu, ve¢ i u hibridnim oblicima poput blended learning, stvarajuci otvoreniji,
fleksibilniji tip obrazovanja kojemu se moze pristupiti putem mobilnih uredaja i
svuda dostupnih scenarija (Vazquez-Cano i Diez-Arcdn, 2021). Bez sumnje, upotreba
e-ucenja za poucavanje i u¢enje u narednim ¢e se godinama brzo povecavati s obzirom
na razvoj novih, uklju¢ujucih i participativnih tehnologija za nove oblike u¢enja i
socijalne interakcije (Arkorful i Abaidoo, 2015; Paechter i Maier, 2010). Analiza primjene
ovoga formata ucenja moze pomo¢i u pobolj$anju njegove upotrebe i dizajnu kako bi
se potaknulo vece sudjelovanje studenata i suradnja u ovim modelima online nastave.

Situacija uzrokovana pandemijom bolesti COVID-19 navela je mnoge obrazovne
institucije na zamjenu tradicionalnoga modela nastave online formatom. Te institucije
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obuhvacaju osnovne i srednje Skole te sveucili$ta, u mnogim zemljama sve su osnovala
ministarstva obrazovanja Njihova je glavna uloga podrzavati i poticati nastavu i ucenje.
Brojne obrazovne institucije sada imaju online model u¢enja kao uspostavljeni format za
odrzavanje nastave, iako vec¢ina nije izravno pogodena pandemijom. Druge obrazovne
institucije primjenjuju sustav poucavanja blended learning, koji kombinira nastavu na
licu mjesta i online nastavu, i prijelaz nije bio traumati¢an. Medutim, institucije u kojima
se nastava odrzavala gotovo isklju¢ivo uzivo, bile su prisiljene zbog pandemije, brzo
prijeci na online nastavu. Ta je promjena zahtijevala brzo preoblikovanje predmeta ¢ija
se nastava ranije odrzavala isklju¢ivo u ucionici. Upravo to otezava usporedbu nacina
na koji su se predavanja odvijala online u proteklim mjesecima, s obzirom na iskustvo,
planiranje i razvoj prijedloga namijenjenih specifi¢no za oblik online uc¢enja (Hodges
isur.,2020). Ovim se istraZivanjem analiziralo kako se online nastava percipira medu
studentima $panjolskoga sveucilista.

E-ucenje i utjecajne varijable

Definicija i karakteristike online nastave razvijale su se i mijenjale u znanstvenoj
literaturi. Al-Busaidi (2013) opisuje online nastavu kao primjenu ra¢unalne tehnologije
u poucavanju ucenika. Janda (2016) e-ucenjem smatra kori$tenje i stjecanje znanja
putem elektroni¢kih medija. E-u¢enje moze poboljsati poucavanje i u¢enje razvijanjem
kapaciteta poput interakcije, trenuta¢nosti, u¢inkovitosti, fleksibilnosti i samoucenja
(Bidin i Ziden, 2013; Jeong i Hong, 2013; Moreno i sur., 2017). Uspje$nost sustava
e-ucenja uvelike se mjerila modelom uspjeha informacijskih sustava (Information
Systems Success — ISS); namjera korisnika prema koristenju tehnologije analizirana
je pomoc¢u modela poput Modela prihvac¢anja tehnologije (Technology Acceptance
Model - TAM) i Unificirane teorije prihvacanja i koristenja tehnologije (Unified
Theory of Acceptance and Use of Technology - UTAUT). Nase istrazivanje utvrduje
da su ovi modeli temeljeni na skupu faktora koji nastoje objasniti usvajanje sustava
e-ulenja kod studenata i njihovo zadovoljstvo sustavom; ti su faktori medusobno
povezani umjesto neovisni.

Davis (1989) je percipiranu korist definirao kao stupanj do kojega osoba vjeruje
da koristenje sustava pobolj$ava uspjesne rezultate. Percipirana korist takoder se
definira kao korisnikova sposobnost uporabe inovativne, lako korisne tehnologije koja
mu pruza vedi osjecaj slobode (Pikkarainen i sur., 2004). Sklonost pojedinca prema
kori$tenju odredenoga sustava u svakodnevnim aktivnostima smatra se ovisnom o
percepciji njegove uporabe (Hanafizadeh i sur., 2014). Koristan sustav e-uc¢enja moze
pomodi studentima u upravljanju i kontroli njihova ucenja. Na primjer, omogucuje im
preuzimanje i ¢itanje sadrzaja u vrijeme i na mjestu koje im najvise odgovara. Prethodna
istrazivanja tvrde da kada studenti imaju ve¢u kontrolu nad svojim ucenjem, postizu
bolje rezultate (Islam, 2013). Percipirana korisnost i lako¢a upotrebe tehnologije, poput
platforme Blackboard Learn u kontekstu e-ucenja, mogu utjecati na stav studenata
prema online uéenju (Gandema i Brown, 2012). Prema osnovnom modelu TAM,
percipirana korisnost tehnoloskoga alata utjece na stav prema upotrebi te tehnologije.
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Lakoc¢a upotrebe definirana je kao stupanj do kojeg osoba vjeruje da koristenje
odredenoga sustava ne zahtijeva trud (Davis, 1989). Sustav koji je jednostavan za
kori$tenje omogucuje studentima da koristeci se tim sustavom tro$e malo vremena
ili truda jer mogu brzo nauditi kako se koristiti sustavom e-ucenja. To im omogucuje
da se viSe usredotoce na sadrzaj i aktivnosti u¢enja umjesto na nac¢in rukovanja
sustavom (Islam, 2013). Chen i Tseng (2012) pokazali su da lakoca koristenja utjece
na percipiranu korist od e-ucenja. Percipirana korist i lakoc¢a koristenja imaju niski
kognitivni teret $to omogucuje studentima koncentriranost na druge aktivnosti (Saadé
i Bahli, 2005). Posljedi¢no, ocekuje se da ¢e lakoca koritenja imati pozitivan u¢inak
na percepciju korisnosti i na stav prema tehnologiji. Prema literaturi, stav prema
upotrebi tehnologije vaZan je faktor u zadovoljstvu online u¢enjem (Arbaugh i Duray,
2002; Hong, 2002). E-ucenje uglavnom ovisi o upotrebi ra¢unala ili digitalnih uredaja
povezanih s internetom. Nastavnici postavljaju materijale na online platforme, a studenti
sudjeluju i povezuju se unutar toga sustava. Pozitivan stav prema tehnologiji ¢ini ucenje
ucinkovitijim (Piccoli i sur., 2001), kao $to nelagoda zbog tehnologije negativno utjece
na zadovoljstvo s u¢enjem. Jo§ jedan element modela uspjeha informacijskoga sustava
jest kvaliteta samoga sustava koja se odnosi na sigurnosnu strukturu komunikacijskoga
sustava i u¢inkovitost u generiranju informacija (DeLone i McLean, 2003). Kvaliteta
sustava temelji se na skupu karakteristika i aspekata koje sadrzi kako bi olaksao
ucenje (Hassanzadesh i sur., 2012), kao §to su dostupnost, pristupac¢nost, fleksibilnost,
upotrebljivost, lakoc¢a uporabe za ucenje i vrijeme odaziva (Wu i Zhang, 2014).

Nekoliko autora ukazuje da kvaliteta sustava ima pozitivan i znacajan utjecaj na
zadovoljstvo korisnika u kontekstu e-ucenja (Hassanzadeh i sur., 2012; Kim i sur., 2012;
Wang i Chiu, 2011). Kvaliteta sustava takoder je odredujuci faktor kod u¢inkovitosti
ucenja (Piccoli i sur., 2001). Drugi autori su otkrili da kvaliteta sustava pozitivno utjece
na percipiranu lako¢u upotrebe (Rai i sur., 2002; Wu i Zhang, 2014). Interakcija s drugim
korisnicima takoder je znacajan element e-uc¢enja koje moze biti sinkrono i asinkrono.
Sinkrona znacajka e-ucenja odnosi se na manja predavanja ,,uzivo“ ili istovremene
diskusije u grupama izmedu nastavnika i studenata. S druge strane, asinkrona znacajka
odnosi se na informacije s kojima studenti ne komuniciraju izravno budué¢i da mozda
nisu dostupni u vrijeme ,stvarnoga/uzivo“ pristupa, iako sadrzaj ostaje trajno dostupan.
Interakciju korisnika u oba slu¢aja omogucavaju alati za e-ucenje (Abdalla, 2007; Levi-
Orta i sur., 2020; Lopez-Meneses i sur., 2020).

Postoje tri vrste interakcije u e-ucenju: interakcije izmedu studenata i nastavnika,
interakcije izmedu studenata i nastavnih materijala te interakcije izmedu samih
studenata. Virtualna interakcija doprinosi rjesavanju problema i pobolj$anju ucenja.
Paechter i sur. (2010) tvrdili su da interakcija izmedu studenata omogucava razmjenu
informacija o sadrzaju predmeta te pruzanje medusobne socioemocionalne pomo¢i.
Interakcija izmedu nastavnika i studenata posebno je vazna i klju¢na za kreiranje
aktivnosti za uc¢enje (Webster i Hackley, 1997). Interakcija nastavnika i studenata ne
dogada se samo kada nastavnik pruza informacije i znanje, ve¢ i prilikom poticanja
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studenata, pruZanja potpunih i pozitivnih odgovora na njihove sumnje te u poticanju
otvorene komunikacije (Sher, 2009). Abdalla (2007) zaklju¢uje da je interakcija u e-ucenju
pokazatelj u¢inkovitosti u¢enja. Neki su autori takoder utvrdili da veéa interakcija
izmedu e-ucitelja donosi veci osjecaj zadovoljstva procesom ucenja (Arbaugh, 2000;
Goh i sur,, 2017). U¢inkovitost ucenja jos je jedna komponenta koja uvjetuje odrzivost i
funkcionalnost sustava. Obrazovne vlasti trebaju kontinuirano procjenjivati u¢inkovitost
udenja. Nastavnici mogu koristiti e-u¢enje kako bi poboljsali u¢inkovitost u¢enja
(Al-Adwan i sur., 2013), redovito aZuriraju¢i materijale i omoguc¢ujuéi studentima
trenutacan pristup svim materijalima. Bandura (1993) tvrdi da ¢e stupanj percepcije
udinkovitosti u¢enja studenata odrediti njihovo kognitivno funkcioniranje i razvoj.
Diep i sur. (2017) kazu da se obrazovne ustanove i nastavnici trebaju fokusirati na
pomoc¢ studentima u uc¢inkovitom ucenju jer taj faktor utjece na zadovoljstvo studenata
sa studijem (Wang, 2003).

Zadovoljstvo sustavom jos je jedan bitan element uskladenosti modela. Lin i sur.
(2008) opisuju koncept zadovoljstva kao krajnji cilj bilo kojeg proizvoda ili usluge. Cini
se da bi zadovoljstvo trebalo biti naj¢e§¢e prouc¢avani konstrukt u povijesti obrazovnoga
marketinga (Fullerton i Taylor, 2002). Zadovoljstvo studenata moze se definirati kao
percipirana vrijednost njihovih obrazovnih iskustava unutar obrazovne institucije
(Astin, 1993). Ove percepcije obrazovnih iskustava mogu utjecati na odluku studenta
da nastavi sa studijem (Carr, 2000) kao i na opce zadovoljstvo u¢enjem (Bolliger i
Wasilik, 2009). Nase istrazivanje pretpostavlja da je zadovoljstvo subjektivna percepcija
studenta, odnosno percipirano zadovoljstvo temeljeno na mjeri u kojoj student vjeruje
da e-udenje odgovara ocekivanjima (Lo, 2010). Ponekad studenti nisu zadovoljni online
iskustvom. Bouhnik i Marcus (2006) smatraju da je nezadovoljstvo studenata uzrokovano
nedostatkom pravilnoga planiranja koje provode obrazovne institucije kako bi se osigurala
visoka razina u¢enja, malo kontakta medu studentima ili niskom u¢inkovito$¢u procesa
ucenja. Sveukupno gledajuci, zadovoljstvo e-ucenjem pripisuje se razli¢itim faktorima
koji ukljucuju kvalitetu sustava, u¢inkovitost u¢enja i interakciju korisnika.

Na osnovi gore navedenih komentara, glavni je cilj ovoga istrazivanja procijeniti
ucinkovitost ucenja i razinu zadovoljstva studenata na sveucilistu nakon prilagodbe
na online nastavu koja je nametnuta tijekom pandemije bolesti COVID-19.

Predlozeni teorijski okvir sastoji se od niza hipoteza i strukturalnoga modela (Slika 1)

Lakoca koristenja

H1: Percipirana korisnost ima pozitivan u¢inak na stav prema koristenju tehnologije.

H2: Percipirana lakoc¢a koriStenja ima pozitivan u¢inak na percipiranu korisnost.

H3: Percipirana lakoca kori$tenja ima pozitivan u¢inak na stav prema koristenju
tehnologije.

Stav prema kori$tenju tehnologije
H4: Pozitivan stav prema koristenju tehnologije ima pozitivan uc¢inak na u¢inkovitost
ucenja.
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Kvaliteta sustava

H5: Kvaliteta sustava utjece na percepciju lakoce koristenja.

Heé: Kvaliteta sustava ima pozitivan u¢inak na uc¢inkovitost ucenja.

H7: Kvaliteta sustava ima pozitivan u¢inak na zadovoljstvo korisnika.

Interakcija s drugim korisnicima

HS: Sto je visa razina interakcije medu korisnicima e-uéenja, to je ve¢i utjecaj na
ucinkovitost u¢enja.

H9: Visa razina interakcije medu e-ucenicima ima pozitivan uc¢inak na zadovoljstvo
korisnika.

Ucinkovitost ucenja
H10: Sto je visa razina u¢inkovitosti uenja, to je jadi pozitivni utjecaj na zadovoljstvo
korisnika.

Slika 1.
Metodologija

Prijasnja istrazivanja spomenuta u literaturi primjenjivala su teorije poput Modela
uspjeha informacijskoga sustava (ISS), Modela prihvacanja tehnologije (TAM) i
Unificirane teorije prihvacanja i koristenja tehnologije (UTAUT) (Chen i Tseng, 2012;
Davis, 1989; DeLone i McLean, 1992; Mohammadi, 2015; Venkatesh i sur., 2003). Kao
$to neki autori predlazu (Hassanzadeh i sur., 2012; Li i sur., 2012), od velike je vaznosti
prouciti odnos izmedu studentskih iskustava, percepcija, kori$tenja sustava i kvalitete
kao pokazatelje uspje$nosti sustava. Analiza spomenutih elemenata moze detektirati
nedostatke ili ukazati na pobolj$anja u svrhu osiguranja kvalitete nastave.

Metoda istrazivanja primijenjena u na$em istrazivanju razlikuje se od drugih
istrazivanja u dva temeljna aspekta: nade istrazivanje primjenjuje metodoloski model
koji integrira elemente iz svih triju teorijskih okvira (...); podatci koristeni u ovome
radu potjecu sa sveucilista koje je zbog pandemije bolesti COVID-19 bilo prisiljeno
brzo prije¢i iz nastave u u¢ionici na online model nastave. Koriste¢i takav metodoloski
pristup saznali smo koje varijable imaju vedi utjecaj na u¢inkovitost online ucenja i
zadovoljstvo studenata.

IstraZivanje je provedeno u drustveno-obrazovnom okruzju obiljezenom potpunim
zatvaranjem, tijekom kojega se nastava odrzavala sinkrono online, slijedeci raspored
uobicajene nastave na lokaciji na kojoj se izvodi. Mnoge su sesije snimljene kako bi
studentima koji nisu mogli prisustvovati omogucile njihovo naknadno pregledavanje.
Tijekom tih sesija, studenti su mogli postavljati pitanja putem mikrofona ili internetskoga
razgovora jer su nastavnici prilagodili postavke kako bi omoguc¢ili studentima koristenje
tih komunikacijskih alata. Studenti su takoder mogli rjesavati probleme zajedno s
nastavnicima kontaktirajuci ih putem e-poste. Povratne informacije studenti su dobivali
putem e-poste ili posebnih online sesija koje su nastavnici organizirali kako bi odgovorili
na pitanja. Ispiti su odrzani na platformi koja je osmisljena za podrsku razli¢itim
formatima ispita, uklju¢ujudi viSestruki izbor. Studenti su slali zavr$ene radove putem
platforme koje bi se mogle ispraviti pomoc¢u rubrika. Studenti su pohadali nastavu
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putem virtualne ucionice sveucilista, Blackboard Learn 9.1., koja je licencirana sveu¢ilistu
kako bi omogucila studentima koristenje sustava. Ova platforma nudi studentima
virtualne alate kako bi razvili svoj proces ucenja uklju¢ujuci: a) alate za nastavnike u
svrhu generiranja sadrzaja; b) komunikacijske alate, poput e-poste, internih poruka,
initernetskoga razgovora, foruma, elektronske ploce, kalendara i obavijesti; c) alate
za omogucavanje sinkronih nastavnih sesija, s mikrofonom, videom, interaktivnom
plocom i dijeljenjem datoteka (Blackboard Collaborate Ultra) izmedu korisnika; d)
alate za ocjenjivanje studenata, putem ispita i upitnika, aktivnosti, grupnoga rada; e)
alate za upravljanje podatcima o studentima, pracenje pristupa i prisutnosti studenata,
rezultata radova na predmetu; f) alate za otkrivanje plagijata u studentskim radovima.

Ispitanici

Uzorak istrazivanja sastojao se od 467 studenata prijediplomskih studija (5 % ukupnoga
broja studenata na sveucili$tu), 37,9 % muskaraca i 62,1 % Zena. Od tih studenata,
34,1 % bilo je na prvoj godini prijediplomskoga studija, 26,4 % na drugoj godini i
20,9 % na trecoj godini, dok je 18,6 % bilo u tre¢oj ili ¢etvrtoj godini integriranoga
programa. Prosje¢na dob ispitanika bila je oko 21 godinu (srednja vrijednost =21,34,
standardna devijacija =2,45).

Instrumenti i varijable

Podatci su prikupljeni iz uzorka od 467 ispitanika, studenata na drzavnom $panjolskom
sveucili$tu u razdoblju od 4. do 27. svibnja 2020. godine. Za potrebe istrazivanja
izraden je online upitnik a ispunili su ga studenti koji su prethodno dali svoj pristanak.
Uzorak je bio heterogen, s ispitanicima iz razli¢itih studijskih programa kako bi se
unaprijedila vanjska statisticka valjanost ispitivanja (Marks i sur., 2005). Upitnik je
objavljen na virtualnoj platformi sveuc¢ili§ta putem njihova Twitter ra¢una. Kako bi
se postigla najvisa stopa odgovora, kontaktirali smo i upravu fakulteta uz zamolbu da
se upitnik po$alje na e-adrese studenata i objavi na drustvenim mrezama. Upitnik je
sadrzavao 24 Cestice grupirane u sedam latentnih varijabli. Studenti su trebali odgovoriti
na svaku Cesticu davanjem ocjene od 1 do 7, pri ¢emu je 1 znadilo ,,u potpunosti se
ne slazem a 7 ,u potpunosti se slazem®. Odabrane Cestice prilagodene su iz radova
razli¢itih autora (Tablica 1).

Tablica 1
Latentne varijable i Cestice

Kategorija Dimenzija Cestica Autori
Korisnost Percipirana UT1. Online nastava omogucuje mi ustedu ChiuiWang
korisnost online vremena. (2008)
nastave UT2. Online nastava pomaze mi u autonomiji  DelLone i McLean
ucenja. (2003)
UT3. Online u¢enje pomaze mi u usvajanju Hascanzadesh i

znanja vezanoga uz predmete koje studiram. sur. (2012)
UT4. Online u¢enje pomaze mi u ostvarenju
boljih rezultata u predmetima koje studiram.
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Kategorija Dimenzija Cestica Autori
Koristenje Percipirana US1. Lako je pristupiti virtualnoj platformi. Abdalla (2007)
lakoca US2. Virtualna se platforma lako koristi. DelLone i McLean
koristenja US3. Lako je nauditi koristiti se virtualnom (2003)
virtualnoga platformom. Tarhini i sur.
razreda (2017)
Wang i Liao (2008)
Kvaliteta Kvaliteta Q1. Okruzje na virtualnoj platformi DelLone i McLean
sustava pogodno je za upotrebu. (2003)
Q2. Virtualna platforma omogucuje mi Ozkan i Koseler
optimizirati vrijeme ucenja. (2009)
Q3. Virtualna platforma ima privla¢na Wang i sur. (2007)
obiljezja.
Q4. Vjerujem virtualnoj platformi.
Q5. Virtualna platforma ima mnoge korisne
funkcije.
Stav Stav prema A1. Koristenje virtualne platforme je dobra Hsieh i sur. (2017)
koristenju ideja. Tarhini i sur.
tehnologije A2.Virtualna platforma ¢ini mi ucenje (2017)
zanimljivijim.
A3. Rad u virtualnoj platformi je zabavan.
A4.Volim raditi s virtualnom platformom.
Interakcija Interakcija I1. Online ucenje potice interakciju izmedu  Eomi sur. (2006)
sdrugim nastavnika i studenta. Lee (2010)
korisnicima 12. Online poucavanje potice interakciju Liaw (2008)

Ucinkovitost
ucenja

Ucinkovitost

Zadovoljstvo Zadovoljstvo

medu studentima.

EF1. Smatram da mi online poucavanje
moze pomodi ostvariti vecu ucinkovitost u
ucenju.

EF2. Smatram da mi online poucavanje
moze pomodi usvojiti vise znanja.

EF3. Smatram da online nastava povecava
moju motivaciju za u¢enjem.

S1. Zadovoljan sam s online poucavanjem

Abdalla (2007)
Liaw (2008)

Delone i McLean

online kao metodom ucenja. (2003)
nastavom S2. Zadovoljan sam s online poucavanjem. Lee (2010)
S3. Online poucavanje zadovoljava moje Lee i sur. (2009)
potrebe za u¢enjem.
Rezultati

Prije primjene strukturalnoga modeliranja jednadzbi, provedena je analiza podataka
kako bi se testirala valjanost i pouzdanost skala. Koeficijent pouzdanosti Cronbachova

alpha bio je iznad 0,7, a indeks Kaiser-Meyer premasio je 0,75. Nulta hipoteza prema

Bartlettovu testu sferi¢nosti je odbacena i time je omogucena faktorska analiza. Faktorska

analiza s metodom varimax rotacije rezultirala je sa sedam faktora $to potvrduje valjanost

upitnika. Metoda maksimalne izglednosti koristena je za izra¢unavanje parametara

strukturnoga modela. Iako se podatci nisu slagali s multivarijatnom normalnom
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distribucijom, ova je metoda omogucila konvergenciju procjena (Lévy i sur., 2006).
Model je procijenjen prema kriterijima Bollena (1989) i Rindskopfa i Rosea (1988)
koji predlazu da se mjerni model i strukturni model evaluiraju odvojeno. Valjanost i
pouzdanost mjernoga modela analizirane su, potonja u smislu pouzdanosti cestica i
svakoga konstrukta. Sto se tice valjanosti, analizirane su konvergentna i diskriminantna
valjanost, a rezultati su prikazani u tablicama 2 i 3.

Tablica 2

Tablica 2 pokazuje da je pouzdanost Cestica potvrdena jer su svi standardizirani
koeficijenti ve¢i od 0,707. Dva koeficijenta nisu premasila 0,707, ali je razlika minimalna
i s obzirom na to da su to vazne stavke u online nastavi, odlucili smo ih zadrzati u
analizi. Sto se ti¢e pouzdanosti konstrukata, sve vrijednosti Cronbachova a koeficijenta
i koeficijenta kompozitne pouzdanosti (CR) prelaze 0,7 §to potvrduje pouzdanost
konstrukata. Tablica 2 takoder pokazuje da je prosje¢na varijanca (AVE) vi$a od 0,5
§to potvrduje konvergentnu valjanost konstrukata.

Tablica 3 prikazuje rezultate diskriminantne valjanosti. Za to je izra¢unata korelacijska
matrica izmedu konstrukata, $to potvrduje da su korelacije manje od korijena AVE.

Tablica 3

Primijetili smo da su sve korelacije izmedu konstrukata manje od odgovaraju¢ih
AVE vrijednosti za svaki konstrukt §to potvrduje da faktori mjere razlicite koncepte.
Konac¢no, prilikom procjene strukturalnoga modela, utvrdeno je da je procijenjena
vrijednost kvadratnoga koeficijenta viSestruke korelacije za svaki zavisni ili endogeni
konstrukt veci od 0,3 a faktorska su optere¢enja medu konstruktima znacajna. Samo
faktor ,korisnost“ ima kvadrirani koeficijent viSestruke korelacije manji od 0,3, a
faktorsko opterecenje varijable kvalitete na u¢inkovitost nije znacajno, potvrdujuci
time valjanost strukturnoga modela.

Tablica 4 prikazuje procjene za parametre modela, standardnu pogresku, kriticki
omjer i standardizirane procjene parametara. Kriticki omjer je kvocijent izmedu
procjena i standardne pogreske. Da bi procjene parametara bile znacajne, kriticki
omjer mora biti veci od 2.

Tablica 4

Tablica 4 pokazuje da su faktorska opterecenja znacajna, s obzirom na to da kriticki
omyjer prelazi 2, osim u slu¢aju opterecenja varijable ,,kvaliteta na u¢inkovitost® koje
nije znacajno. To potvrduje i pripadajuca p-vrijednost, koja pokazuje da su opterecenja
izmedu konstrukata znacajna na razini pouzdanosti od 99,9 %. Stoga, statisticki dokazi
potvrduju hipoteze u strukturalnom modelu, osim u H6. Ostatak redaka prikazuje
standardizirane i nestandardizirane procjene ponderiranih regresija, pri ¢emu sve
standardizirane ponderirane regresije imaju visoke vrijednosti.
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Tablica 5 prikazuje ukupne ucinke izmedu faktora dobivenih izra¢unima izravnih
i neizravnih udinaka.

Tablica 5

Vidljivo je kako varijabla ,.interakcija“ ima najveci utjecaj na ,zadovoljstvo“. Kada se
vrijednost ,,interakcije“ poveéa unutar jedinice, vrijednost zadovoljstva poveca se do
0,506. Dakle, interakcija je najvazniji prediktor zadovoljstva. Sljede¢i najvazniji prediktor
zadovoljstva je kvaliteta sustava. Medu vrijednostima ukupnoga efekta, percipirana
lakoca upotrebe naznacdena je kao prediktor stava prema koristenju tehnologije.
Kvaliteta sustava takoder je najvazniji prediktor percipirane lakoce upotrebe. Stav je
glavni prediktor u¢inkovitosti u¢enja.

Konac¢no, u Tablici 6 prikazane su vrijednosti indeksa prilagodbe strukturnoga modela.
Svi izracuni nalaze se unutar utvrdenih granica, $to potvrduje dobru uskladenost
podataka.

Tablica 6

Na temelju ovoga objasnjenja, izvorno predloZeni model prikazan je u Slici 2.

Rasprava

Znanstvena istrazivanja obrazovanja od pojave pandemije naglasavaju znacajan
preokret u obrazovnim procesima koji je uzrokovan potpunim zatvaranjem i karantenom
(Burgos-Videla i sur., 2020; Lichfield, 2020). Iako bi online obrazovanje i e-u¢enje mogli
postati jedinstveni model poucavanja, trenuta¢no se razvijaju tek kao podrska nastavi
uzivo (Jowsey i sur., 2020). Neki su autori pokazali kako online nastava i e-uéenje u
predvisokoskolskom obrazovanju mogu poboljsati u¢enje studenata uzivo, iako online
oblik ima nedostatke. Studenti trebaju interakciju sa svojim nastavnikom i kolegama,
biti zajedno i uzivati u zajednickom iskustvu fizi¢ke prisutnosti u uc¢ionici. U tom
smislu, ¢ini se da e-ucenje ne pruza potporu klju¢nim aspektima socioobrazovnoga
razvoja ucenika predvisokoskolskoga obrazovanja (Burgos-Videla i sur., 2020; Zhang
i Ma, 2020). Medutim, ovo nije slu¢aj u visokom obrazovanju u kojem se rezultati
¢ine obecavaju¢ima i u kojem bi e-ucenje moglo igrati vaznu ulogu u razvoju buduce
nastave uzivo. Iskustva poput masovnih otvorenih online te¢ajeva (MOOC) ili kratkih
obrazovnih programa pokazuju da e-ucenje moze pruziti kvalitetno obrazovanje koje
je zadovoljavajuce za studente (Hung i sur., 2010; Uppal i sur., 2018; Zhu i sur., 2020).
Ipak, postoje i dokazi da su se (Cho i sur., 2009; Fang, 2015; Moreno, i sur., 2017;
Sangr4, i sur., 2019) kod studenata razvili razli¢iti stilovi uc¢enja koji nisu povezani s
oblicima digitalnih platformi.

Istrazivadi isticu prednosti e-ucenja: lako je dostupno i studentima u ruralnim i
udaljenim podrucdjima. Smatra se ekonomi¢nim nacinom obrazovanja kada se uzmu u
obzir tro$kovi prijevoza, smjestaja i upisnina koje studenti moraju platiti. Fleksibilnost je
jo$ jedan zanimljiv aspekt online nastave koji studentima pruza vise slobode u planiranju
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rasporeda ucenja. Studenti mogu uc¢iti bilo kada i bilo gdje, razvijajuci pri tome nove
vjestine u procesu ucenja (Ameen i sur., 2019; Dhawan, 2020; Pham i sur., 2019).

Rezultati ovoag istrazivanja pruzaju nekoliko teorijskih implikacija. Op¢i je zaklju¢ak
da su odnosi definirani istrazivackim modelom potvrdeni, osim u vezi s utjecajem
kvalitete sustava na u¢inkovitost ucenja. Ti su odnosi izvedeni iz prethodnih modela
i potvrdeni unato¢ ¢injenici da je prilagodba online modelu morala nastupiti iznenada
i bez upozorenja. Faktor koji najvie utje¢e na zadovoljstvo studenata online modelom
ucenja jest interakcija, koja ima izravan, pozitivan uc¢inak na zadovoljstvo. Takoder
utjece na zadovoljstvo putem posredne varijable u¢inka ucenja. Ovo se podudara s
rezultatima koje su objavili autori poput Eom i sur. (2006), Lee (2010) i Liaw (2008).
Interakcija je vrlo vazna u online nastavi jer se ve¢ina ucenja neizbjezno odvija unutar
drustvenoga konteksta (Al-Azawei i sur., 2017; Liaw i sur., 2007), stoga je moguénost
postavljanja pitanja, dijeljenja misljenja ili neslaganja temeljna aktivnost u online
ucenju (Yalgin i Kutlu, 2019).

Jo$ jedno saznanje iz nasega istrazivanja jest da u¢inkovitost u¢enja u osnovi ovisi o
stavu studenata prema upotrebi tehnologije. Stav se sastoji od afektivnih, kognitivnih i
bihevioralnih komponenti koje konfiguriraju pozitivnu ili negativnu sklonost prema
objektu ili ponasanju. Razumijevanje stavova korisnika prema tehnologiji omogucuje
nastavnicima stvaranje povoljnoga okruzja za ucenje (Liaw, 2008; Scherer i Teo, 2019;
Vazquez-Cano i sur., 2021). I percepcija korisnosti i percepcija lakoée uporabe utje¢u
na stavove prema tehnologiji. To se podudara s nalazima drugih autora u literaturi
(Gandema i Brown, 2012; Hanafizadeh i sur.,2014). Dakle, kako bi se postigla u¢inkovitost
u ucenju u kontekstu e-ucenja, vazno je da student ima sklonost prema koristenju.

Za razliku od Piccoli i sur. (2001), na osnovi rezultata naega istrazivanja moze se
zakljuciti da kvaliteta sustava nema izravan utjecaj na u¢inkovitost u¢enja. Razlog bi
mogao biti §to je ovo istrazivanje zaklju¢eno prije nego $to su studenti dobili ocjene na
kraju akademske godine. Vazno je napomenuti da mnogi studenti povezuju uéinkovitost
ucenja s poloZenim ispitima na kraju godine, a ne s opéim stjecanjem znanja. Ipak,
nase istraZivanje pokazuje da kvaliteta sustava neizravno utjece na u¢inkovitost u¢enja
putem drugih umjerenih varijabli poput percipirane lakoce upotrebe i stava prema
tehnologiji. Drugi je zaklju¢ak da kvaliteta sustava izravno utjece na percipiranu lako¢u
upotrebe i na zadovoljstvo studenata online nastavom, $to se podudara s nalazima
drugih autora (Aparicio i sur., 2017; Urbach i sur., 2010). Stoga, sustav e-ucenja mora
biti jednostavan za upotrebu i ucenje, oblikovan s atraktivnim znacajkama koje
omogucuju dobru dostupnost, stabilnost i u¢inkovite moguénosti pretrazivanja. To
je klju¢no kako bi se za studente osiguralo kvalitetno iskustvo i ucenje.

Zakljucci

Pandemija bolsti COVID-19 ostavlja veliki trag na svjetsko gospodarstvo. Mnoge
zemlje primjenjuju mjere poput ograni¢avanja kretanja svojih gradana kako bi zaustavile
$irenje virusa, $to je dovelo do privremenoga zatvaranja mnogih obrazovnih institucija.
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U ovoj situaciji, problem s kojim se suo¢avaju obrazovne institucije nije pruzaju li online
nastava i ucenje obrazovanje visoke kvalitete, ve¢ jesu li takve institucije usmjerene
prema usvajanju online u¢enja na masovnoj razini (...).Ovaj proces prilagodbe, kako
za studente tako i za nastavnike, morao se dogoditi izuzetno brzo kao hitan odgovor
na pandemiju. Nastavnici nisu imali vremena za potpuno redizajniranje kolegija koji
su prvotno bili namijenjeni za nastavu na lokaciji (ili u najboljim uvjetima, djelomi¢no
online). Nadalje, bilo je izazovno planirati ili osigurati da svi klju¢ni dionici imaju
pristup osnovnoj potrebnoj tehnologiji, potrebne digitalnim kompetencije i stav koji
je spreman prihvatiti naglu i prisilnu promjenu (Garcia-Pefialvo i sur., 2020).

Ovim se istrazivanjem takoder formiralo niz prakti¢nih implikacija za obrazovne
institucije. Obrazovne institucije s ustaljenim sustavom nastave na odredenoj lokaciji
trebaju iskoristiti prednosti e-ucenja i znanja stecena tijekom ove pandemijom izazvane
online nastave kao nacin osnazivanja nastave uzivo, odnosno na lokaciji. Medutim,
vazno je prepoznati i ograni¢enja novih tehnologija u online nastavi i u¢enju, kao $to su
ucestale prituzbe vezane uz preuzimanje, instalaciju i povezivanje te na kvalitetu. Ovo
je vrijeme kada obrazovne institucije trebaju ulagati u poboljsanje svih aspekata online
nastave kako bi korisnici (nastavnici i studenti) mogli biti zadovoljni tim medijima.
Ocito je da e-ucenje smanjuje kontakt izmedu korisnika, smanjujuéi interakciju izmedu
studenata i nastavnika. Ovim istrazivanjem zakljuc¢uje se da je interakcija najvazniji
prediktor zadovoljstva studenata online ucenjem, stoga se planiranje i dizajn kolegija
trebaju usredotoditi na interakciju izmedu studenata i nastavnika. Temeljno je da se
kroz nastavu razvije sinkroni nacin rada. U sinkronom ucenju, studenti sudjeluju u
Hlive“ nastavi pri ¢emu mogu komunicirati s drugim studentima i nastavnikom te
odmah primati povratne informacije. Obrazovne institucije moraju usmjeriti svoje
napore prema humanizaciji ovakvoga procesa ucenja.

Ogranicenja

Podatci prikupljeni za ovo istrazivanje dolaze iz jedne obrazovne institucije. Mozda u
drugim obrazovnim institucijama nema znacajnih razlika, ali bilo bi korisno prikupiti
podatke iz razli¢itih institucija kako bi se mogle uociti moguce varijacije. Te razlike
mogu biti pod utjecajem faktora kao $to su veli¢ina sveuciliSta, metode poucavanja
koje nastavnici koriste ili ekonomski status studenta. Suocavajuci se s ekonomskim
poteskocama i emocionalnim stresom, posebno su pogodeni studenti s niskim prihodima,
studenti koji Zive u udaljenim podrudjima i studenti s posebnim potrebama. Studenti
koji su sudjelovali u ovom istrazivanju koriste platformu Blackboard Learn, pa bi bilo
zanimljivo usporediti rezultate s korisnicima drugih platformi kako bismo analizirali
koja pruza ve¢u ué¢inkovitost u¢enja i zadovoljstvo studenata. Kona¢no, pandemija je
izazvala op¢u konfuziju i napetost diljem svijeta, stoga bi bilo zanimljivo replicirati
ovo istrazivanje u drugim zemljama kako bismo procijenili utjecu li na ishode razlicite
razine straha i nemira povezane s pandemijom.
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