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Abstract The current study examines whether there are
differences in academic success between classroom
learning and distance learning and further evaluates which
characteristics are associated with lower achievement in
distance learning, in contrast to learning in a classroom
setting. A cross-sectional design was employed with 118
students in higher education who completed the Behavior
Rating Inventory of Executive Functioning–Adult Version,
the Self-Efficacy Questionnaire, and the Academic
Motivation Scale. The students were also asked to report
their GPAs in the first and second semesters. In agreement
with the majority of previous studies, no differences in
academic achievement were found between classroom and
distance learning. An innovative finding of this study is
that executive functions are directly and indirectly
associated with academic achievements in distance
learning. Self-efficacy and intrinsic motivation mediate
these relationships. The use of distance education
technology versus traditional classroom learning to teach
college students does not affect their academic
performance. Thus, it is advisable to develop this type of
instruction and allow students who are suited for and
interested in distance learning to complete a portion of their
courses in this way, as this change will not adversely affect
their academic performance. Additionally, in distance
learning, it is crucial that students with low executive

functions be identified and given a comprehensive support
structure, including conveying learning strategies to them
and strengthening their senses of self-efficacy and intrinsic
motivation.
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1. Introduction
In December 2019, coronavirus disease 2019
(COVID-19) began to spread around the globe. To reduce
this spread and curb morbidity, people were asked to
maintain social distance. This and other safety measures
were also applied to educational settings. Overnight, many
institutions of higher education transitioned to distance
learning. This situation provided an opportunity to examine
the impact of distance learning on students’ outcomes,
which is the aim of the present study.
Distance learning is not new for higher education. It has
a history that spans almost three decades and has effected
changes in the ways in which learning occurs and
information is communicated [1]. During this period, the
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usage of distance learning platforms in higher education
has increased, with technological development having
driven this change [2,3]. Simply put, distance learning has
evolved in tandem with the technological transformations
that the world has undergone. In the past, distance learning
was usually asynchronous, meaning that there was no need
to attend classes in a specific physical environment or at a
particular time. Students received and accessed the
instructor-generated content to engage in their studies.
They subsequently completed and submitted academic
assignments and, often, collaborative activities. Instructors
were available through mediated means, such as email. In
recent decades, synchronous distance learning has become
more common, and it includes live video, with instructors
and students engaged in interactive participation [4,5].
Distance education offers many benefits. It often
minimizes the difficulty of providing access to learning for
those who are geographically distant from an academic
institution [1], and it allows students the flexibility to take
classes at different times [6]. It also reduces education costs
[7]. However, in the context of distance learning, students
cannot develop the socialization and interpersonal skills
that normally accompany traditional learning methods [8].
Evidence from comparative samples shows that distance
students most often achieve learning outcomes that are not
significantly different from those of students enrolled in
classroom-based education, or their outcomes may even be
positively skewed toward higher achievement [8,9,10].
However, distance education has been criticized for higher
attrition rates, particularly in those distance education
systems that provide low levels of student support and
those that use fewer interactive media [10,11]. Thus, it
seems that there are students for whom distance learning is
suitable, while there are others who fail to meet academic
requirements when they learn in this way. This study
examines factors that predict failure when students learn
from a distance. Specifically, the variables of executive
functions, self-efficacy, and motivation are examined.
Distance courses require a relatively high level of
autonomy and self-regulation on the part of the learners
because of the physical separation from the course
instructor or from their peers [12,13]. For example, in
distance learning, if students do not understand a question
in class, it will be more difficult for them to find the answer
because they have no direct contact with peers. Moreover,
the physical distance during the lesson may cause
additional distractions, given that these are usually more
frequent outside the physical space of the classroom.
Hence, these students must have the ability to use
self-regulation skills.
Self-regulated learners are characterized as committed
participants who efficiently control their own learning
experiences. They can direct their thoughts and actions
toward achieving their goals as a result of their intact
executive
functions.
Executive
functions
are
neurocognitive processes that promote self-regulation at
the basic neurocognitive and metacognitive levels. At the

neurocognitive level, executive functions give rise to
control over attention and working memory, and they
facilitate freedom from distractibility [14]. At the
metacognitive level, executive functions play a
foundational role in one’s analysis of the demands of a
learning task, setting of goals, selection and deployment of
strategies, planning and allocation of resources to meet the
task’s demands, organization and rehearsal of information
to be learned, self-monitoring of one’s effectiveness, and
searching for help when one does not understand
[12,15,16,17]. Students with risk factors for executive
function weaknesses are at risk of poor self-regulatory
skills and academic difficulties [18]. Thus, executive
functions are necessary for learning in general. The
hypothesis of the present study is that executive functions
will be even more essential in the case of distance learning
due to the autonomous nature of this type of learning.
Executive functions may also influence learning through
self-efficacy and motivation. The key concept of
self-efficacy in sociocognitive theory refers to “a person’s
self-evaluation of his ability to execute the courses of
action required for the successful attainment of a certain
goal” [19,20]. Students with more effective executive
function were found to have higher self-efficacy [21]. As a
result, in academic settings, it can be assumed that learners
with high self-efficacy have higher motivation to learn,
which leads to higher academic achievement, because
those learners believe that they have the ability to achieve
their goals [22,23,24]. For example, students who know
what they need to do to achieve a high score on a test will
experience a sense of higher self-efficacy. This will lead
them to invest greater effort in test preparation, and their
probability of earning a good score will be higher. On the
other hand, students who do not know what they need to do
to prepare for the test will experience a low sense of
self-worth and, as a result, will simply stop studying and
fail to prepare themselves for the assessment.
Motivation is also necessary for learning because
learning is a lifelong process. For one to continuously
achieve high grades, a high level of motivation is crucial.
Motivation is the force that encourages students to confront
difficult and challenging circumstances [25]. It can be
categorized in three ways: intrinsic motivation, extrinsic
motivation, and amotivation [26,27]. Intrinsic motivation
propels an activity that is completed primarily for one’s
own feeling of contentment, without any anticipation of
external feedback. The key factors that trigger intrinsic
motivation are a sense of challenge, curiosity, control, and
fantasy [28]. Intrinsic motivation and academic
achievement are significantly and positively linked to one
another [29]. In contrast, extrinsic motivation means that
external activities are driven by factors such as rewards,
compulsions, or punishments. Individuals are extrinsically
motivated if they receive any type of reward or are under
any pressure or compulsion to complete an activity [25,30].
Motivation can be cultivated extrinsically at the initial
stage and transformed into intrinsic motivation as the
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learning process deepens [31]. Amotivation, in contrast,
means that individuals are unable to motivate themselves,
whether intrinsically or extrinsically [27,28].
In distance learning, students can easily become
disconnected from the course and may experience negative
feelings that, in turn, can adversely affect their motivation.
In addition, as previously mentioned, due to the
autonomous nature of distance learning, students are
required to regulate the majority of their motivation
independently [12,13]. Thus, the present study addresses
motivation in distance learning.
A review of previous literature suggests that executive
functions are important for learning in general. Moreover,
the literature reports a relationship between executive
functions, self-efficacy, motivation, and academic
achievement. Given the autonomous nature of distance
learning, it was hypothesized that executive functions,
self-efficacy, and motivation will be even more necessary
in the case of distance learning, while a weakness in these
variables may predict failure when students learn from a
distance. In sum, the aims of the current study are to a)
examine whether there are differences in academic
achievement between classroom and distance learning and
b) evaluate which characteristics are associated with lower
grades in distance learning, compared to classroom
learning. In general, it is hypothesized that no significant
differences will be found between academic achievement
in classroom versus distance learning. In addition, less
optimal self-regulation skills, less academic self-efficacy,
and poorer motivation regulation are anticipated to be
related to lower academic achievement in distance learning,
compared to classroom learning. The findings from this
study may shed light on the worthiness of developing
distance learning programs, aid in selecting students who
are suitable for learning in this style, and provide
parameters for identifying students who may have
difficulty with distance learning.

2. Method
Participants and Procedure
In 2020, approximately 313,600 students were enrolled
in higher education in Israel [32]. In this cross-sectional
study, the participants were recruited through a
combination of convenience and snowball sampling
methods. The participants included 118 students in higher
education studying toward different professions: 20 males
and 98 females, between the ages of 20 and 50 years (M =
28.47 years, SD = 7.30). Twenty-three (19.5%) were
enrolled in professional studies, 72 (61%) in BA degree
studies, 21 (17.8%) in MA degree studies, and two (1.7%)
in PhD degree studies. Twenty-four (20.3%) of the students
were diagnosed with a learning disability, and 13% were
diagnosed with attention-deficit/hyperactivity disorder
(ADHD). Following approval by the college ethics
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committee, the online questionnaire was distributed via a
link to private emails or WhatsApp groups known to the
author through family ties, friendships, or places of
employment. Each person” contacted was asked to
distribute an online link to friends, family members, or
work colleagues who were studying in higher education.
The questionnaire was answered anonymously. Informed
consent was requested on the first screen, and only
participants who marked “agree” were referred to the
questionnaire. Data were collected in August 2020, at the
beginning of the pandemic’s second wave in Israel.
Participation in the research was voluntary, with the
incentive of gift certificates to be awarded to three
participants chosen by a lottery. Participants received an
explanation of the study and its purpose at the beginning of
the questionnaire and assurance of anonymity.
Measures
The Behavior Rating Inventory of Executive
Functioning–Adult Version [33]. The Behavior Rating
Inventory of Executive Functioning–Adult Version
(BRIEF-A) is a widely used measure designed to assess
adults’ executive functions or self-regulation in their
everyday environments. BRIEF-A contains 75 items
scored on a three-point Likert scale, with higher scores
indicating poorer executive function. BRIEF-A yields an
overall score (Global Executive Composite) composed of
two index scores, the Behavioral Regulation Index and the
Metacognition Index. The Behavioral Regulation Index is
comprised of four scales (Inhibit, Shift, Emotional Control,
and Self-Monitor), and the Metacognition Index is
comprised of five scales (Initiate, Working Memory,
Plan/Organize, Task Monitor, and Organization of
Materials). An internal reliability of .97 for BRIEF-A was
used in the current study.
Self-Efficacy Questionnaire [34]. The Self-Efficacy
Questionnaire (SEQ) is a brief questionnaire containing 24
items that are hypothesized to represent three domains of
self-efficacy: (1) social self-efficacy, which refers to one’s
perceived capability to foster peer relationships and display
assertiveness; (2) academic self-efficacy, which is
concerned with the perceived capability to manage one’s
own learning behavior, to master academic subjects, and to
fulfill academic expectations; and (3) emotional
self-efficacy, which pertains to one’s perceived capability
to cope with negative emotions. The current study used
only the academic self-efficacy items. Each item must be
scored on a five-point scale, on which 1 = not at all and 5 =
very well. In the current study, an internal reliability of .85
was used for the SEQ – academic self-efficacy.
Academic Motivation Scale [35]. This questionnaire is
designed to assess motivation among students. It consists
of five subscales. Each scale includes four items, which are
possible responses to the question, “Why are you pursuing
higher education?” The scales include intrinsic motivation
(“Because I experience pleasure and satisfaction while
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learning new things”), three types of external motivation,
external regulation (“In order to find a high-paying job
later on”), introjected regulation (“Because of the fact that
when I succeed in school, I feel important”), identified
regulation (“Because eventually it will enable me to enter
the job market in a field that I like”), and amotivation (“I
really feel that I am wasting my time in school”). Response
choices for each item were rated on a seven-point Likert
scale from 0 (does not correspond at all) to 7 (corresponds
exactly). The internal reliability of the AMS used in the
current study was .93 for intrinsic regulation, .69 for
external regulation, .82 for introjected regulation, .70 for
identified regulation, and .80 for amotivation.
Demographic Questionnaire. All students completed a
demographic questionnaire regarding age, gender, marital
status, education, existence of learning disabilities or
ADHD, use of medication for ADHD, and academic
achievement.

3. Statistical Analysis
To examine possible differences in academic
achievement between classroom and distance learning, a
paired sample t-test was conducted. The study compared
the GPA in the first semester, when learning took place in
classrooms, to the GPA in the second semester, when
learning was at a distance. A score gap variable was then
calculated by subtracting each student’s second-semester
GPA from their first-semester GPA. Larger gaps indicated
lower grades in distance learning when compared to
classroom learning. To evaluate which characteristics were
associated with a lower grade in distance learning versus
classroom learning, the Pearson correlation coefficient was
calculated. To test the hypothesis that executive functions
are directly associated with the score gap variable and

indirectly mediated by academic self-efficacy and
motivation, a structural equation modeling (SEM) analysis
was conducted using the AMOS software. The model
included only the variables that correlate with the score gap
variable: executive functions, academic self-efficacy, and
intrinsic motivation.

4. Results
A paired sample t-test revealed no significant
differences between GPA in the classroom (M = 87.6, SD =
13.30) and in distance learning (M = 87.30, SD = 9.01),
T[108] = .30, p > .05.
Significant positive correlations emerged between
executive functions, academic self-efficacy, intrinsic
motivation, and the score gap variable, indicating that
receiving a lower grade in distance learning than in
classroom learning is associated with less optimal
executive functions, lower academic self-efficacy, and
lower intrinsic motivation. The correlations between the
different types of external motivation, amotivation, and the
score gap variable were non-significant.
The model demonstrated a strong fit to the data, as
evidenced by the following results: AIC = 45.376, RMSEA
= .143. As indicated in Figure 1, executive functions were
directly and indirectly associated with the score gap
variable. Significant correlations were found between
executive functions and the score gap variable (β = 5.12,
C.R. = 1.62). Significant correlations were also found
between executive functions and academic self-efficacy (β
= 1.04, C.R. = -6.24), between the academic self-efficacy
variable and intrinsic motivation (β = .58, C.R. = 2.73), and
between intrinsic motivation and the score gap variable (β
= .94, C.R. = 2.83).

Figure 1. Association between Executive Functions, Academic Self-Efficacy, Motivation, and Academic Achievements: Structural Equation Model.
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5. Discussion
Distance learning in higher education began
approximately three decades ago, and it is gaining
momentum [1]. Although it offers many advantages and
has improved significantly, disadvantages related to this
teaching method persist. For example, it has been criticized
for having higher attrition rates [10,11]. Hence, the aims of
the current study were to examine whether there are
differences in academic achievement between classroom
and distance learning and to evaluate which characteristics
are associated with a lower grade in distance learning
versus learning in the traditional classroom, based on
information provided by 118 higher-education students.
In agreement with the majority of previous studies, no
difference in academic achievement was found between
classroom and distance learning [8,9,10,36]. These
findings suggest that the use of distance education
technology to teach students, instead of traditional
classroom learning, does not affect their academic
performance. Contradictory findings were reported in
another study, which found that students who learned in
classrooms achieved significantly higher course grades
than students who learned in distance learning [37].
However, the difference in GPA at the end of the semester
did not reach statistical significance. Based on these
findings and the benefits offered by distance learning,
including flexibility in location [1] and time of learning [6]
and the reduction of education costs [7], increasing and
developing distance learning in academia are
recommended.
The disadvantages of distance learning, specifically
those related to the difficulty of developing socialization
and interpersonal skills, have also been reported [8].
Additionally, some students fail to meet their academic
requirements via this learning method [10,11]. In the
current study, executive functions were both directly and
indirectly associated with academic achievement in
distance learning; as such, executive functions constitute
one of the factors that predict success or failure when
learning from a distance. This variable has already been
found to be related to academic achievement in previous
studies that have dealt with traditional classroom learning.
The present study is innovative in its finding that executive
functions are even more necessary in the case of distance
learning than classroom, as a correlation was found
between executive functions on the one hand and the gap
between GPA scores in classroom versus distance learning
on the other. That is, there was a greater gap in academic
achievement between classroom and distance learning
among students whose executive functions were less
optimal. This finding is not surprising, since distance
learning requires a relatively high level of autonomy and
self-regulation due to students’ inherent physical
separation from both the course instructor and their peers
[12,13].
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In addition, self-efficacy and intrinsic motivation were
found to mediate the relationship between executive
functions and academic achievement. These variables have
been found to be related in previous studies that have
examined this connection in the context of classroom
learning [38,39]. The ability to use executive functions,
such as goal setting, self-monitoring, self-evaluation, and
strategy, strengthens students’ sense of self-efficacy and
allows them to develop greater confidence in their
academic capabilities. High levels of self-efficacy
influence intrinsic motivation, as students who believe that
they have the means to perform successfully are apt to feel
more emotionally involved; thus, they will engage and
invest greater effort in the learning task. Academic
achievement is consequently expected to be higher for
these students. As in the case of executive functions, this
study extends the literature regarding the importance of
self-efficacy and intrinsic motivation in the case of distance
learning, since a correlation was found between these
factors on the one hand and the gap in academic
achievements between classroom and distance learning on
the other.
Finally, a correlation was found between internal, rather
than external, motivation for academic achievement. The
correlation between intrinsic motivation and academic
achievement was also found in previous studies regarding
classroom learning [28]. That is, students who learn for the
pleasure and satisfaction that they derive from it are more
likely to demonstrate better academic achievement.
However, contrary to the findings of the present study,
previous studies have also found that external motivation is
associated with academic achievement in classroom
learning. For example, students may participate in
classroom activities because the teacher urges them to do
so, and they will achieve better academic results through
these efforts [40]. It is possible that the difference between
these findings is related to the distinct characteristics of
distance and classroom learning. Due to its autonomous
nature, distance learning requires students to regulate most
of their motivation on their own. Therefore, distance
learning has greater significance for internal than for
external motivation.
The practical implication of this study is that, given its
benefits and the similar levels of academic achievement
that were found in distance and classroom learning,
distance learning is recommended as a valid option and
should be promoted and developed. On the one hand,
students with strong executive functions should be
included in these programs. On the other hand, when an
institution implements a distance learning program,
students with low executive functions should be identified.
These students should be offered comprehensive support
that includes the imparting of learning strategies and a
strengthening of their senses of self-efficacy and intrinsic
motivation.
One of this study’s strengths lies in the unique
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opportunity that was created by the COVID-19 pandemic
to compare the academic achievements of the same
students in distance and classroom learning. In addition,
most of the previous studies included students who
explicitly preferred distance learning programs to
classroom programs. In contrast, participants in the present
study included students who were forced into distance
learning because of the pandemic. Students who choose
distance learning rather than classroom programs may have
different characteristics that are more appropriate for the
former learning style than the latter, which may have
skewed the prior research results.
However, since the pandemic had an unexpected impact
on the entire world, including institutions of higher
learning, lecturers were required to transition their courses
to distance learning within only a few days, and the
distance learning modality was not pre-planned. In further
research, it will be worthwhile to examine the differences
between distance and classroom learning, as well as the
characteristics that make students more suitable to distance
learning, in courses that were pre-planned for that delivery
mode. Furthermore, the initial period of the coronavirus
pandemic was an emotionally charged time for students,
and this may have had an impact on the results of the study.
Another limitation relates to the unequal ratio of female to
male participants in the study. This gender gap resulted
from the combination of convenience and snowball
sampling method. Finally, the study addressed academic
achievement rather than the students’ experience in
distance versus classroom learning or their preference
regarding the type of learning. It would be appropriate to
address this in further research as well.
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