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ABSTRACT

The purpose of this study was to investigate the structural
relationships between self-efficacy for learning and performance,
perceived task value, perceived usability of the LMS, perceived
instructional design, flow experience and student satisfaction, in
courses adapted to the Emergency Remote Education (ERE)
modality, in a private university in Mexico. Using structural equation
modeling, evidence was found that self-efficacy has a direct effect
on the flow experience, as well as an indirect effect on satisfaction,
mediated by the value of the task. In addition, LMS usability was
found to have a direct effect on flow experience, while instructional
design has a direct effect on task value and satisfaction. The results
of this study can provide guidelines for the implementation of virtual
or hybrid courses.
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Resumen

El presente estudio tuvo como proposito investigar las
relaciones estructurales entre la autoeficacia para el
aprendizaje y el desempeno, el valor percibido de la tarea, la
usabilidad percibida del LMS, el diseno instruccional percibido,
la experiencia de flow y la satisfaccion del estudiante, en cursos
adaptados a la modalidad de Ensenanza Remota de
Emergencia (ERE), en una universidad privada en México.
Utilizando modelado con ecuaciones estructurales, se
encontro evidencia de que la autoeficacia tiene un efecto
directo sobre la experiencia de flow, asi como un efecto
indirecto sobre la satisfaccion, mediado por el valor de la
tarea. Ademas, se encontro que la usabilidad del LMS tiene
un efecto directo sobre la experiencia de flow, en tanto que el
diseno instruccional tiene un efecto directo sobre el valor de la
tarea y sobre la satisfaccion. Los resultados de este estudio
pueden proveer de pautas para la implementacion de cursos
virtuales o hibridos.

RESUMO

O presente estudo teve como objetivo investigar as
relacobes  estruturais entre  autoeficacia para
aprendizagem e desempenho, o valor percebido da
tarefa, a usabilidade percebida do LMS, o design
instrucional percebido, a experiéncia de fluxo e a
satisfacao do aluno, em cursos adaptado a modalidade
de Ensino Remoto de Emergéncia, em uma universidade
privada no México. Utilizando a modelagem de equacoes
estruturais, foram encontradas evidéncias de que a
autoeficacia tem efeito direto na experiéncia de fluxo,
bem como efeito indireto na satisfacao, mediada pelo
valor da tarefa. Além disso, verificou-se que a usabilidade
do LMS tem efeito direto na experiéncia de fluxo,
enquanto o design instrucional tem efeito direto no valor
da tarefa e na satisfacao. Os resultados deste estudo
podem fornecer diretrizes para a implantacao de cursos
virtuais ou hibridos.
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Introduction

Since its appearance on the world stage, the COVID-19 disease has had a significant impact on various
areas of human endeavor, including education. Due to the sanitary contingency decreed because of
the pandemic, in Mexico face-to-face classes were cancelled in March 2020 and, in most cases,
replaced by the Emergency Remote Education (ERE) modality. For the implementation of ERE, higher
education institutions adapted various methodologies and tools such as Learning Management
Systems (LMS), simulators, online educational applications and videoconferencing, among others.
However, in most cases, this implementation was carried out in a few days without the appropriate
planning and redesign of the face-to-face courses. Nevertheless, the experience gained in the
following months allowed for a better planning and adaptation of the study programs for the
development of the 2020-2021 school year, also in the ERE modality.

Although ERE may have similar elements to online learning such as non-face-to-face teaching, the use
of at least one LMS, as well as electronic media for information transfer, it should not be considered as
online learning, as it is characterized by being carefully planned and designed from the beginning to be
implemented in arobust ecosystem; whereas ERE is atemporary solution (Hodges et al., 2020). Recent
research has emphasized the importance of appropriate course desigh and management in the
context of ERE, use of pedagogical and technological resources to prioritize communication and
learning, as well as student skills for self-regulated learning, which in turn is associated with student
self-efficacy (Fernandez-Rio et al., 2017; Mohmmed et al., 2020; Petillion and McNeil, 2020).

The objective of this research was to analyze the structural relationships between factors associated
with student motivation (self-efficacy for learning and performance and task value), as well as factors
associated with course design and administration (LMS usability and instructional design), on the flow
experience and student satisfaction, in undergraduate level courses in the context of the ERE modality
in a private institution of higher education in the state of Nuevo Leon, Mexico, during the period from
August to December 2020. The constructs that were investigated are described below.

Flow Experience and Student Satisfaction with the Course

The experience of flow, also called flowstate or optimal state, is a psychological characteristic that has
been linked to academic performance. It is defined as "the dynamic state of a person that generates a
holistic feeling of acting with total involvement" (Csikszentmihalyi, 1975, p. 36), and tends to occur
when anindividual faces a highly engaging challenge that requires a set of appropriate responses. The
challenge is defined as a subjective experience of the individual derived from the interaction of the
demands of the learning environment and one's own abilities (Rodriguez-Ardura & Meseguer-Artola,
2017).For the flowexperience to happen, an appropriate balance between the individual's abilities and
the demands of the challenge is required (Csikszentmihalyi, 1997).

On the other hand, student satisfaction with the course relates to the learner's perception of his or her
own learning experience (Alqurashi, 2019), and can be defined as the degree to which a student feels
a positive association with his or her own educational experience (Shin, 2003). In other words, course
satisfaction is the degree to which a learning program meets student expectations (Diep et al., 2017).
Course satisfaction, viewed as an overall measure of perceived quality and benefit gained, can include
any number of factors such as instructional style, learning content and course structure, teacher or
instructor assistance, discussion forums, assessments, and the overall course (Sanford et al.,2017; Wei
and Chou, 2020).

There is evidence that flow experience is a significant predictor of learner satisfaction in online
courses, specifically, when the flowexperience involves total learner engagement accompanied by a
highly pleasurable experience while allowing the learner to concentrate on the learning content(Lee
and Choi, 2013; Lu, et al., 2019).
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Student Motivation: Self-Efficacy and Task Value

The concept of self-efficacy, derived from Bandura's cognitive theory (1977), refers to people's beliefs
about their abilities to organize and execute actions to influence events that may affect their lives.
There are several types of self-efficacy, such as physical, musical and computational self-efficacy,
among others. In the present research, self-efficacy for learning and performance was studied. This is
defined as the level of confidence that a person has about one's own abilities to develop a specific
activity or challenge (Alqurashi, 2019; Pintrich et al., 1991). A high perception of self-efficacy is
especially important in online courses and quite possibly in ERE by virtue of the lack of face-to-face
and social interaction, which in turn may cause the learner to feel a sense of loneliness.

Evidence has been found that student self-efficacy has a positive effect on the experience of flow in
online learning (Hong et al., 2017; Joo et al., 2015). When students believe they are sufficiently capable
they tend to experience the state of flow, in that they increase their level of engagement and
performance in academic activities (Erhel and Jamet, 2019; Mesurado et al., 2016; Peifer et al., 2020;
Rodriguez-Ardura and Meseguer-Artola, 2017).

On the other hand, task value is the student's assessment of the value of a learning content, i.e,, itis
the student's perception of how interesting, useful and important the learning content of a specific
course is (Pintrich et al, 1991). If the learning content is perceived as highly useful, students will be
more motivated to put more effort into learning tasks, as they perceive that such effort will result in
improving their own performance (Diep et al., 2017).

Some research has shown that the student's level of self-efficacy, as well as his or her perception
about the instructional design, have a positive effect on how he or she perceives the value of the task
(Li & Zheng, 2018; Sanchez-Rosas & Esquivel, 2016). So also, the perceived value of the task has a
positive effect on the level of flow experience (Cho, 2018; Joo et al., 2015), and on the degree of
student satisfaction with the course (Alanazi et al., 2020; Sanchez-Rosas and Esquivel, 2016; Yalcin,
2017).

Course Design and Administration: Instructional Design and Usability of the LMS

Instructional design is a concept that can have different interpretations for different people. For
example, one can use this term to refer to the creation of online learning scenarios or to create an
outline of a curriculum based on a set of expected learning (Turnbow and Roth, 2019). According to
Seel et al. (2017), instructional design is a systematic process focused on the planning and
development of educational programs in general and structured in such a way as to achieve
substantive improvements in learning. The main goal of instructional design is to find the best ways to
teach something (Turnbow and Roth, 2019).

An auxiliary tool in the instructional design and development of online courses is the LMS. This is
software that includes a variety of services that assist teachers in the management of their courses
by allowing the creation, import and export of pedagogical content; the management of files
concerning student performance; the distribution of online courses and communication tools, among
others (Ouadoud et al., 2018).

Animportant quality of the LMS is its usability. Usability is understood as the degree to which a system,
service or product can be used by specific users to achieve specific goals with effectiveness, efficiency
and satisfaction in specific contexts of use (International Organization for Standardization, 2018).
Thus, the usability of an LMS is the degree to which the system can be used for learning efficiently and
satisfactorily.

Several studies have found evidence suggesting that how the student perceives the usability of the
LMS affects both their flow experience (Chang and Shen, 2015; Khan et al., 2017) and their satisfaction
with the course (Ghazal et al., 2018; Stokes et al., 2016). So also, how the student perceives the level
of instructional design affects the degree of satisfaction with the course (Hernandez-Nanclares and
Perez-Rodriguez, 2016; Lee et al., 2017; Shin and Cheon, 2019; Yalcin, 2017).
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Hypothesis and Structural Model

Based on the literature review, it was proposed to analyze the structural relationships between the
operationalized constructs shown in Figure 1, from which the following hypotheses are derived:

Level of self-efficacy for learning and performance positively affects level of flowexperience

(H1) and to the perceived value of the task (H2).

The degree of perceived usability of the LMS positively affects the level of student flowexperience
(H3) and the degree of student satisfaction with the course (H4).

The perceived level of instructional design positively affects the perceived value of the task (H5) and
the degree of student satisfaction with the course (H6).

The perceived value of the assignment positively affects the student's satisfaction with the course
(H7) and the student's level of flowexperience (H8).

The level of flowexperience positively affects the degree of student satisfaction with the course (H9).

Figure 1. Hypothetical model of predictors of flow experience and satisfaction with the course.

—
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Method
Participants

Using a probabilistic cluster sampling scheme, information was collected from 352 undergraduate
students at a private university in the state of Nuevo Ledn, Mexico, through an online form containing
the measurement instruments. Each of the university's academic units (faculties and schools) was
considered as a conglomerate. Within each conglomerate, a random selection was made of students
enrolled in face-to-face courses in the fall academic cycle (August to December 2020). These courses
were developed in the ERE modality due to the suspension of face-to-face classes derived from the
COVID-19 pandemic. The implementation of the courses was done mostly through synchronous
videoconferencing, video tutorials, online educational applications, independent study, as well as the
intentional use of the LMS, which is owned by the university.

From theinitial sample, 18 cases considered outliers were removed, leaving the final sample at n=334.
The detection of outliers was performed by means of Mahalanobis distances, using the conservative
criterion p<.001 recommended by Kline (2011). Of the final sample, 150 participants were male (44.9
%) and 184 female (55.1 %) with ages in the range of 16 to 44 years (M= 20.55, SD= 3.676).

Instruments

To measure the level of self-efficacy for learning and performance, as well as the perceived value of
the task, the two scales of the MSLQ (Motivated Strategies for Learning Questionnaire) indicated for
these constructs were used. This instrument, developed by Pintrich et al. (1991), is based on the social
cognitive approach to motivation and learning. It contains 15 scales, grouped into two sections
(motivation and learning strategies), which are designed to be used in a modular fashion according to
the researcher's needs (Duncan and McKeachie, 2005). The scale that measures the perceived value
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of the task contains six items, while the scale measuring the level of self-efficacy for learning and
performance contains eight items. For these scales the authors report a reliability coefficient a= .90
and a= .93, respectively. In the present investigation, the response options for both scales were
adapted to an 11-point Likert-type scale, from O (not true for me at all) to 10 (completely true for me).

The evaluation of the perception of the instructional design of the course was carried out using the
five items of the instructional design and delivery section of the Rubric for Online Instruction
(California State University, Chico, 2020). This rubric, consisting of six sections, was developed to
assess the quality of an online course. A study by Joo et al. (2015) found acceptable internal
consistency of the instructional design and delivery section (a=.90).

To assess the degree of perceived usability of the LMS in this study, the positive version of the System
Usability Scale (SUS), validated by Hedlefs Aguilar and Garza Villegas (2016), was used. For this version
containing 10 positively worded items, the authors reported good internal consistency (a=.92). The
standard version of the SUS scale developed by Brooke (1996), like the positive version, also contains
10 items, only these are presented alternately in positive and negative tones (Lewis, 2018). The
language used in the standard version has been found to generate comprehension problems more
markedly for respondents whose native language is not English. Unlike the standard version, the use
of the positive version could result in a lower rate of errors in the interpretation of the items by the
respondents, as well as a lower risk of coding errors by the researchers (Hedlefs Aguilar and Garza
Villegas, 2016).

The measurement of the level of flow experience was performed using the short version of the
Dispositional Flow Scale 2 (SDFS-2) developed by Jackson and Eklund (2002), for which agood internal
consistency was reported (o= .81). This scale, designed to measure the overall experience of flow in
general activities, contains nine items corresponding to the nine dimensions of flow proposed by
Csikszentmihalyi (1975).

To measure the degree of student satisfaction with the course, an instrument consisting of six items
was used. Four of these items were adapted from the scale used by Cheng and Chau (2016) for
measuring satisfaction with the online course, while the remaining two items were adapted from the
scale used by Lee and Choi (2013) used in their study to assess student satisfaction with distance
courses at a Korean university. Both scales, in their full version, showed good internal consistency (a=
.84 and a=.93, respectively).

Similar to the self-efficacy and task value scales, in this study the scales corresponding to instructional
design, LMS usability, flow experience, and satisfaction were adapted to be measured on an 11-point
Likert-type scale from O (completely disagree) to 10 (completely agree).

Results

To investigate the structural relationships between the variables considered in this study and validate
the proposed hypotheses (see Figure 1), we proceeded to estimate the parameters and verify the fit of
the theoretical model with the sample data. To this end, first, the validity and reliability of the
instruments used were analyzed, and then the parameters were estimated, and the model was
adjusted.

Validity and Reliability of the Measurement Instruments

The evaluation of the internal consistency reliability of the measurement instruments was carried out
using Cronbach's alpha coefficient («) and the composite reliability coefficient (CA). The results in
Table 1 show that both coefficients exceed the value of .70, which according to Taber (2018) and Moral
de la Rubia (2019), suggests adequate internal consistency of the measurement instruments.

Convergent validity was assessed by means of the average variance extracted (AVE) of each
construct. Discriminant validity was assessed by observing the intercorrelations between the
operationalized constructs, the fulfillment of Fornell and Larcker's (1981) criterion about the square
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roots of the AVE of the corresponding constructs, as well as comparing the maximum value as well as
the average value of the square of the correlations between constructs (MSVand ASV, respectively).
Theresultsreportedin Table 1 show that the intercorrelations between constructs are not excessively
high, in addition to the fact that all the values of AVE are greater than .50, as well as greater than VISV
and ASV, except for the flowexperience construct. In addition, for each construct the square root of
the AVE was found to be greater than the intercorrelations with other constructs. All of the above
suggests adequate convergent validity and discriminant validity of the scales used in this study
(Fornell and Larcker, 1981, Hair et al., 2014; Kline, 2011; Moral de la Rubia, 2019).

Table 1. Indicators of reliability, convergent validity and discriminant validity of the scales used.

Coeficiente de correlacion de

indices de confiabilidad
Pearson

Constructo AAD VPT DI LMS FL SC o CR AVE MSV ASV

AAD .80 93 93 64 53 .40
VPT 67 .84 93 94 70 59 .38
DI 64 62 .80 90 91 64 59 .35
LMS 31 41 .36 .83 95 96 69 .17 .13
FL .70 .48 53 .36 .66 87 89 44 49 30
SC 65 7 .77 41 51 91 96 95T 83 59 .39

Constructs: AAD= Self-efficacy for learning and performance, VPT= Perceived value of the task, DI= Instructional Design, LMS= Usability
of the LMS, FL= Flow experience, SC= Satisfaction with the course.

Indices: o = Cronbach's alpha coefficient, CR= composite reliability coefficient, AVE= average variance extracted, MSV= maximum
shared variance, ASV= average shared variance. Values in bold represent the square roots of the AVE of the corresponding constructs.

Structural Model

For the measurement model, as well as for the hypothesized structural model of relationships between
variables (see Figure 2), plots were used as indicator variables for each construct. The use of plotsina
structural model instead of the original items, when constructs are unidimensional, can help mitigate
problems associated with non-normality, increase the efficiency of the model and decrease its
complexity (Matsunaga, 2008).

For the formation of the plots, two or more items were randomly grouped in each construct so that
three plots were obtained per construct, except for the instructional design construct where only two
plots were formed. The scores of each plot resulted from the average of the items that comprise it.
Prior to the formation of plots, an exploratory factor analysis was performed for each of the scales,
using the factor extraction method by principal axis factorization with Varimax rotation. Using the
criterion of eigenvalues greater than 1.0 for factor retention, as well as the visualization of the
sedimentation diagram, it was concluded that each scale grouped its items into a single factor,
suggesting unidimensional constructs.

Figure 2. Initial structural model with standardized coefficients

Author: Own elaboration
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Prior to the estimation of model parameters, the assumption of multivariate normality of the data was
evaluated by means of the Royston test. Since the results of this test showed evidence of violation of
the normality assumption (H=863.879, p=.000), it was decided to use the Maximum Likelihood
parameter estimation method with robust standard errors and Satorra-Bentler scaled Chi-square test
(Satorra and Bentler, 1994). The goodness-of-fit statistics reported in Table 2 suggest that the
measurement model shows an acceptable fit with the sample data. Similarly, the initial model
represented in Figure 2, in which the structural relationships between the operationalized constructs
are posited, also showed an acceptable fit (see Table 2).

Table 2. Fit statistics of the models analyzed (n = 334).

Modelo x®.e NPE g CA TLI SRMR  RMSEA(90% IC)
Modelode o7 423 49 104 031 910 041  .067 (.058,.076)
medida

Modelo

estructural 262.710 46 107 966 057 042 066 (057, 075
inicial

Modelo

estructural 267.165 43 110 966 957 .044 066 (057, .075)
modificado

Criterio - - - =90 =90 <08 < 08

Fit statistics. x2SB: Satorra-Bentler scaled chi-square, NPE= number of estimated parameters, gl= degrees of freedom, CFI:
Comparative Fit Index, TLI: Tucker-Lewis Index, RMSEA: Steiger-Lind Root Mean Square Error of Approximation. 90% CIl: 90%
confidence interval for RMSEA. SRMR: Standardized Root Mean Square Residual.

When examining the standardized regression coefficients of the initial model, it was observed that all
the structural relationships between variables were statistically significant (see Table 3), except for
the following effects: (a) degree of perceived usability of the LMS on the degree of student satisfaction
with the course (p=.294), (b) value of the task on the level of flow experience (p=.120) and (c) level of
flow experience on the degree of student satisfaction with the course (p= .052). Consequently,
hypotheses H4, H8 and H9 were rejected.

Figure 3. Modified structural model with standardized coefficients.

- 73 CIR

OO0 0606

Author: Own elaboration

The three structural relationships that were not significant, shown in Figure 2 by means of trajectories
with a dashed line, were removed from the initial model to obtain the modified model represented in
Figure 3. In addition, because the initial and modified structural models are nested models, since the
latter was obtained from the former by removing some model parameters, a Chi-square test was
performed to evaluate whether there is a difference between the two models. The results of this test
showed that, in terms of goodness of fit, there is no significant difference between the initial structural
model and the modified model Ax2= 4.445, gl= 3, p= .216). Thus, it was decided to propose the
modified model as the final model to explain the structural relationships between variables.

Sophia 18 (1) https://doi.org/10.18634/sophiaj.18v.1i.1138
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For the modified model, as shown in Table 3, all structural relationships between variables were statistically
significant with positive regression coefficients, so that hypotheses H1, H2, H3, H5, H6 and H7 were not
rejected. These results suggest that: (a) the level of self-efficacy for learning and performance has a direct
positive effect on the level of flow experience and on the perceived value of the task, (b) the degree of
perceived usability of the LMS has a direct positive effect on the level of flow experience, (c) the level of
perceived instructional design has a direct positive effect on the perceived value of the task and on the
degree of student satisfaction with the course, and (d) the perceived value of the task has a direct positive
effect on the degree of student satisfaction with the course.

Table 3. Hypotheses, regression coefficients and results for the modified model

Hipotesis Relacidon By SE B> p
H1 Autoeficacia ~ Flow 723 066 693 000
valor de |
H2 Autoeficacia - aordela  s53 o085 604 000
tarea
Usabilidad
H3 - Flow 149 033 232 000
LMS
Ha Hsabllgad —  satisfaccion * x *  *
LMS
Disefio Valor de la
H5 _ . 205 066 315 .000
Instruccional tarea
Disefio .
H6 _ . Satisfaccion 863 120 637 .000
Instruccional
H7 valorde la - Satisfaccion 430 114 298 000
tarea
" Valor de la . Fow . . . .
tarea
HO Flow — Satisfaccion k * k *

Bz : Unstandardized regression coefficient, B2 : Standardized regression coefficient, SE: Standard error.
* Relationship not significant in the initial model and not included in the modified model.

Next, we proceeded to evaluate the significance of the mediating effect of task value on the degree of
student satisfaction with the course. By means of Sobel's test (Kline, 2011), the significance of the indirect
effect of the level of self-efficacy for learning and performance, as well as the perceived level of
instructional design, on the level and degree of student satisfaction with the course, mediated by the
perceived value of the task, was evaluated. For this test, the unstandardized regression coefficients and
standard errors reported in Table 3 were used. In addition, the total standardized effects were calculated
and are summarized in Table 4.

Table 4. Standardized total effects for the modified model

Valor de la tarea Flow Satisfaccidn
Autoeficacia 604 693 79
Disefio instruccional 315 0 a3
Usabilidad LM3 0 232 0
Valor de latarea ] 0 298

The results of Sobel's test showed evidence that: (a) the indirect effect of the level of self-efficacy for
learning and performance on the degree of student satisfaction with the course, having as mediator the
perceived value of the task, was statistically significant (Z= 3.385, p=.0003) and (b) the indirect effect of
the perceived level of instructional design on the degree of student satisfaction with the course, with the
perceived value of the task as mediator, was also statistically significant (Z=2882, p=.0019). For the
modified structural model, given that there is no direct effect of self-efficacy on satisfaction, it is observed
that the perceived value of the task is a complete mediator of the effect of the level of self-efficacy for
learning and performance on the degree of student satisfaction with the course. Likewise, given that there
is a direct significant effect of instructional design on satisfaction, it is observed that the perceived value
of the task is a partial mediator of the effect of the perceived level of instructional design on the degree of
student satisfaction with the course.
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Discussion

The purpose of this research was to analyze the structural relationships between the level of self-efficacy
for learning and performance, the perceived value of the task, the degree of perceived usability of the
LMS, the level of perceived instructional design, the level of student flow experience and the degree of
student satisfaction, in courses adapted to the ERE modality, in a private institution of higher education
in the state of Nuevo Ledn, Mexico. For this purpose, a structural model was proposed from which a
modified model was derived, which was used to explain the relationships between variables.

The results of this study revealed that: (a) the level of self-efficacy for learning and performance has a
positive direct effect on the level of student flow experience and perceived value of the task, (b) the
degree of perceived usability of the LMS has a positive direct effect on the level of student flow
experience, (c) the level of perceived instructional design has a positive direct effect on the perceived
value of the task and the degree of student satisfaction with the course, and (d) the perceived value of the
task has a positive direct effect on the degree of student satisfaction with the course. No evidence was
found of a significant effect of the degree of perceived usability of the LMS on the degree of student
satisfaction with the course, nor of the perceived value of the task on the student's level of flow
experience, nor of the level of flowexperience on the degree of student satisfaction with the course.

Based on the findings derived from the modified structural model, it was observed, similar to that
reported by Joo et al. (2015) in the context of online courses, that the main predictor of the student's level
of flow experience in the ERE modality is his or her level of self-efficacy. Likewise, it was observed that
the main predictor of the degree of student satisfaction with the course is the perceived level of
instructional design, while the main predictor of the perceived value of the task is the level of self-efficacy.

Additionally, evidence was found that the degree of perceived LMS usability positively affects the level
of student flow experience. This result may have important implications for how academic courses using
an LMS are developed. In a post-social confinement scenario derived from the COVID-19 pandemic,
where a good part of face-to-face courses will be adapted to be completely virtual or hybrid (Benito et al,,
2021), it is essential to align learning activities and technological tools to propitiate the flow experience in
students, since the latter is positively related to students' academic performance and positive emotions
(Rijavec et al., 2017; Rodriguez-Ardura and Meseguer-Artola, 2017). In this regard, an interesting
alternative is the personalization based on student motivation of the gamification elements incorporated
in the LMS used in the course, such as storytelling, interactive activities, challenges and rewards, among
others (Roosta et al., 2016).

On the other hand, the fact that the perceived value of the task did not emerge as a predictor of the flow
experience, but of student satisfaction, may be a result of the fact that the learning activities and
experiences provided by the teachers, although they met the students' learning expectations, were not
planned based on challenging yet highly engaging learning activities, with clearly defined goals and rules
that motivate the student to apply his or her skills thoroughly, which are fundamental conditions for the
flowexperience to emerge.

This does not mean that teachers are pedagogically incapable, but rather, as Csikszentmihalyi (2014)
warns, schools are not structured for flow to happen. Notwithstanding this reality, it is possible to make
the student experience flow, if one knows how to develop learning activities that maintain a balance
between the demands of the challenge and the abilities of the individual. Otherwise, when the skill level is
higher than the challenge, boredom is experienced, while if the skill level is lower than the challenge,
anxiety is experienced.

Another relevant finding is related to the influence of the level of self-efficacy on the degree of student
satisfaction. Unlike that suggested by Prifti (2020), who found evidence of a direct effect, in this study it
was found that the level of self-efficacy indirectly affects the degree of student satisfaction with the
course, mediated by the perceived value of the task. This relationship, similar to that observed by
Doménech-Betoret et al. (2017) in Spanish high school students, suggests that the student's perception
of the usefulness and value of learning activities depends largely on his or her level of confidence in
achieving a good performance in the class, and in turn affects the degree of satisfaction experienced in
the course.
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In sum, since self-efficacy is a fundamental component for student learning and satisfaction (Alqurashi,
2019), itis advisable that teachers and institutions of higher education develop educational strategies and
programs aimed at strengthening self-efficacy for learning and performance, counteracting the negative
effects of low levels of student self-regulation (Pool-Cibrian and Martinez-Guerrero, 2013). In this sense,
actions such as facilitating the student to develop his or her capacity for choice in terms of methods and
results applicable to learning activities, adapting learning environments to allow self-regulation, and
providing attributive feedback, among others, will foster the development of students' self-efficacy for
learning (Schunk, 2012).

Conclusions

In this research, a structural equation model was proposed to analyze the relationships between factors
associated with student motivation, course design and administration, flow experience and student
satisfaction, in undergraduate level courses in the context of the ERE modality, during the fall semester
of 2020, in a private institution of higher education in Mexico.

The results of this study suggest that: (a) an increase in the level of student self-efficacy will result in an
increase in the level of flowas well as the perceived level of learning activities,

(b) an improvement in the usability experience of the LMS used in the course will positively affect the
student's level of flowexperience and (c) an increase in the level of instructional design perceived by the
student will translate into an increase in the perceived value of the learning activities as well as in the
student's level of satisfaction with the course.

These findings allow us to propose that in order to improve the flow experience and the level of student
satisfaction with the course, it is necessary to clearly define the learning objectives and implement
learning activities aligned with those objectives, create learning conditions that foster interaction,
accessibility, critical thinking and problem solving, in a way that positively stimulates the student's
perception of self-efficacy, while continuously improving the usability of the LMS used in the management
of the courses.

It is worth mentioning that the findings derived from this research, although applicable specifically to the
institution studied, may be useful for other educational institutions that seek to face the great challenges
of post-COVID-19 education. These challenges, according to Zhao and Watterston (2021), involve the
development of a personalized and evolving curriculum; authentic, purposeful, student-centered,
discovery-based pedagogy; and teaching media that take advantage of synchronous and asynchronous
learning.
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