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Abstract: During the COVID-19 outbreak, most university courses have been offered on online plat-
forms. A sudden shift from face-to-face classroom learning to online formats could influence the
learning effectiveness of classes. This study aims to investigate differences in the learning effective-
ness of online and face-to-face lecture courses. It also explores factors that impact the effectiveness
of online instruction. These factors include interactions among learners, interactions between learn-
ers and the instructor, the quality of online platforms, learners’ ability to use devices and follow
instructions, and learners’ situational challenges. The study participants were 261 university stu-
dents at King Mongkut’s University of Technology Thonburi in Bangkok, Thailand. All participants
were enrolled in at least one lecture course, such as history, humans and the environment, the en-
vironment and development, or general philosophy, during the 2019 academic year. A question-
naire was distributed to participants after they completed these courses in May 2020. Paired simple
t-test analyses were used to compare the effectiveness of online and face-to-face classes, and a mul-
tiple regression analysis was used to identify factors that impact the learning effectiveness of online
classes. The results show that online classes are less effective than face-to-face courses. The multiple
regression analysis also revealed that the effectiveness of online learning was significantly impacted
by learners’ ability to interact with classmates during class, their ability to interact with instructors
after the class, the quality of online platforms, and disturbances or distractions in learners” environ-
ments.

Keywords: online learning, face-to-face learning, learning effectiveness, challenges with online
learning, lecture-based courses.

1. Introduction

When the COVID-19 outbreak began in 2019 [1], most university courses shifted sud-
denly from face-to-face classrooms to online platforms, and both instructors and learners
have faced diverse challenges related to learning and teaching [2-5]. In 2021, the COVID-
19 outbreak continues to impact learning and teaching activities at educational organiza-
tions, and many educational institutions have used online instruction from 2019 to 2021.
Therefore, it is important to develop strategies for improving online instruction.

Many previous studies reveal the advantages of online learning for learners; most
significantly, it is more flexible than face-to-face instruction [6]. Some studies [7,8] find
that interactions between instructors and learners in online courses can be improved by
the use of asynchronous and synchronous platforms such as Facebook, online forums and
chats, and videoconferences. Additionally, online learning gives instructors better control
over the content and time of teaching [9].

However, online learning may also have some disadvantages. It may negatively im-
pact learners’ motivation, and learners may feel isolated due to the lack of interaction with
classmates [10]. However, these disadvantages can be overcome by changes to instructors’
teaching strategies. Instructors’ experience with and knowledge of online teaching could
help them improve their teaching activities. Coman et al. [5] found that a sudden shift
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from face-to-face to online learning has many disadvantages. This is because both learners
and instructors may lack experience with online learning and teaching and because ap-
propriate learning and teaching environments may not be available. During the COVID-
19 outbreak, many instructors began to offer online instruction for the first time [11].

King Mongkut’s University of Technology Thonburi in Bangkok, Thailand also fol-
lowed this trend to avoid cancelling learning and teaching activities. Many lecture
courses, such as history, humans and the environment, and general philosophy, shifted
suddenly from face-to-face classrooms to online platforms. Many instructors are aware
that a sudden change of learning platforms can negatively impact the learning process
and that improvements to online learning are urgently needed.

This study aims to investigate differences in the learning effectiveness of online and
face-to-face lecture courses. It also explores factors impacting the effectiveness of online
instruction. These factors include interactions among learners; interactions between learn-
ers and the instructor; the quality of online platforms; learners’ ability to use devices and
follow instructions; and environmental challenges, such as software and hardware errors,
disturbances or distractions in learners’ environments, and learners’ lack of active engage-
ment in the learning process due to distraction.

2. Literature Reviews

2.1. Learning Effectiveness

Liu [12] defines learning effectiveness as a learner’s acquisition of knowledge, skills,
and attitudes through participation in a learning or training activity. From the perspective
of students, learning effectiveness refers to learning values or outcomes that students can
perceive [13]. There are many different ways to measure learning effectiveness [14]. Liu
[15] finds that learning effectiveness is an indicator of learning outcomes; learning effec-
tiveness can be assessed by exploring learners’ behaviors during different phases of learn-
ing [16]. Kintu et al. [17] defines learning outcomes as learning effectiveness, which in-
cludes four dimensions: performance, motivation, satisfaction, and knowledge construc-
tion. Other indicators of learning effectiveness [18, 19] include learner attitudes (including
satisfaction and motivation) and post-learning effects (including changes to learning be-
haviors or improved performance).

The present study measures learning effectiveness by exploring students’ leaning be-
haviors, attitudes, and feelings during classes. These learning behaviors or affects include
learners’ concentration during lessons, enjoyment in learning, and enthusiasm about the
class. Students’ learning achievements after completing the class are also used to measure
learning effectiveness in the present study. These outcomes include students’ comprehen-
sion of the instructional content and motivation to continue learning about the topic on
their own after completing the class. This section may be divided by subheadings. It
should provide a concise and precise description of the experimental results, their inter-
pretation, as well as the experimental conclusions that can be drawn.

2.1. Factors Impacting Learning Effectiveness
2.1.1. Learners’ Interactions with Instructors and Classmates

According to socio-cognitive theories of learning, all learning and teaching activities
are social in nature, and knowledge is constructed through social interactions [20]. Astleit-
ner [21] states that learners’ interactions with instructors and classmates can contribute to
learning effectiveness because learners can exchange messages and ideas, thereby con-
structing a correct understanding of the content together. Moreover, learners’ interaction
with instructors and classmates can contribute to the construction of new ideas and
knowledge. Hodges et al. [22] contend that learning is a social and cognitive process rather
than merely the transfer of information from instructors to learners. A lack of interactions
with instructors and classmates could cause learners to withdraw from learning activities
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[21]. Willging and Johnson [23] find that the lack of learner interaction in online courses
may lead to failure due to a feeling of isolation. Similarly, Zielinski [24] shows that the
lack of interaction among learners contributes to drop-out rates for online courses. There-
fore, when developing online courses, it is important to consider both the content and the
interactions involved in the learning process [25]. Bernard et al. [25] show that learners’
interactions with the instructor and each other lead to improved learning outcomes.

2.1.2. Learner Engagement in Online Learning Activities

Learner engagement in online learning activities impacts learning effectiveness as it
drives learners to interact with the educational content [26]. To interact with the content,
learners must be able to use online devices and the course materials. Coman et al. [5] find
that learners’ insufficient skills with online devices can reduce the learning effectiveness
of online classes. Ferri et al. [27] also find that instructors” and learners’ lack of digital
skills pose a significant challenge that may hinder learning effectiveness.

2.1.3. Situational Challenges

When participating in online learning, learners may face diverse situational chal-
lenges. Those include software and hardware errors, disturbances due to the learners’ en-
vironment such as family activities, and distraction because of possible access to other
websites. Many previous studies have found that, when facing failure, different learners
react differently and engage in different learning behaviors [28, 29]. Failure in learning
tasks could be caused by problems with online platforms or inappropriate learning envi-
ronments. For instance, Ferri et al. [27] find that inappropriate physical spaces for online
learning at home and the activities of other nearby learners can disturb learners’ concen-
tration, thus impacting learning outcomes

2.1.4. Quality of Online Learning Tools

The quality of online learning tools refers to the functionality of online platforms,
which can impact a learner’s ability to successfully complete learning tasks. Learners
should be able to see media, hear instructions, and respond promptly. In addition, online
platforms should function well; this enables learners to continuously pay attention to in-
structions and learning activities. Loukis, Georgious, and Pazalo [30] find that an online
learning platform’s quality, reliability, and ease of use contribute to learning effectiveness.
Learners’ success can be significantly impacted by system functionality [31], and a mal-
functioning online system may lead to poor learning effectiveness [32]. Anderson [33]
notes that low-quality learning tools and systems with poor response time can hinder
learners from achieving learning outcomes. Therefore, it is important to ensure that learn-
ing tools and related technology function well during learning and teaching activities.

3. Scope of the Study

This study compares the learning effectiveness of face-to-face and online lecture
courses. In this study, learning effectiveness refers to learners’ learning behaviors or af-
fects during class participation. This includes students’ concentration during class, enjoy-
ment in learning, and enthusiasm about the class. In addition, students’ learning outcomes
after finishing the class are also explored. These outcomes include comprehension of the
instructional content and motivation to continue learning about the topic after the class.

This study also analyzes factors that contribute to the learning effectiveness of online
instruction. The independent variables include learners’ interactions with instructors and
classmates, learners’ ability to engage in online learning activities, situational challenges,
and the quality of online learning tools. The dependent variable is the learning effective-
ness of online instruction.

4. Research Method
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4.1. Participants

The participants in this study were bachelor students at King Mongkut’s University
of Technology Thonburi in Bangkok, Thailand. All participants are studying science and
technology. A purposive sampling method was used to select participants; students who
registered for an elective, lecture-based social science course, such as history, humans and
the environment, or general philosophy, were selected as participants. During the first
half of the courses, students met in face-to-face classrooms. Due to the COVID-19 out-
break, the second half of the courses shifted to online learning using both asynchronous
and synchronous online platforms. In online learning, students could take part in syn-
chronous online instruction on Zoom or Microsoft Teams. The video recordings of these
sessions were also available later; students could access these videos to review the mate-
rial at any time. A total of 300 students were invited to fill out the survey, and 261 students
(87%) accepted the invitation. This study was approved by the research ethics committee
of the School of Liberal Arts, King Mongkut’s University of Technology Thonburi, Thai-
land.

4.2. Research Tool and Data Collection

To measure learning effectiveness, this study explored participants’ affects and be-
havior during and after the class. These include participants’ concentration during class,
enjoyment in learning, enthusiasm about the class, comprehension of instructional con-
tent, and motivation to continue learning about the topic after the class. A five-point Likert
scale was used to measure learning effectiveness and most of the independent variables
(see Table 1). To measure environmental challenges, participants were asked to indicate
whether they experienced specific problems during classes.

Table 1. Questionnaires used for data collection.

Variable Type of question Responses
Learning Concentration during participation in a face-to- | Very high=4
effectiveness face class Very low =0
Concentration during participation in an online
class
Comprehension of instructional content from a | Very high=4
face-to-face class Very low =0
Comprehension of instructional content from
an online class
Enjoyment in learning during a face-to-face | Very high =4
class Very low =0
Enjoyment in learning during an online class
Enthusiasm about learning in a face-to-face | Very high =4
class Very low =0
Enthusiasm about learning in an online class
Motivation to continue learning about the topic | Very high =4
after completing a face-to-face class Very low =0
Motivation to continue learning about the topic
after completing an online class

Independent variables for the multiple regression analysis
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Variable Type of question Responses
Interaction I1: Learning support from the instructor during | Very satisfied = 4

with instructor

class

Not satisfied =0

I2: Learning support from the instructor after

class

Very satisfied = 4
Not satisfied =0

Interaction

with classmates

I3: Learning support from classmates during

class

Very satisfied = 4
Not satisfied =0

I4: Learning support from classmates after class

Very satisfied = 4
Not satisfied =0

Ability to
engage in
learning
activities

during class

I5: Ability to use devices and follow instructions

Very high=4
Very low =0

Quality of
online
platforms and

learning tools

I6: Continuous functionality of the online

platform during class

Very satisfied = 4
Not satisfied = 0

17: Ability to clearly hear the instructor’s

explanations

Very satisfied = 4
Not satisfied = 0

I8: Ability to see instructional media shown by

the instructor

Very satisfied = 4
Not satisfied = 0

Situational

challenges

I19: Disturbances due to the environment such as

family  activities and nuisance from

construction sites.

Yes, No

I10: Distraction because of external factors such
as possible access to other websites and other

attractive acitivities.

Yes, No

I11: Learner software errors

Yes, No

I12: Learner hardware errors

Yes, No

4.3. Data Collection and Analysis
First, the developed questionnaire was validated using the face validity technique.

Primary testing of the questionnaire was also conducted with 40 students who were not
participants in the study. To test internal consistency, Cronbach’s alpha was calculated for
the scales used to measure all the study variables. Cronbach’s alpha was 0.79, which is
higher than the minimum value of 0.7. Students who registered for a lecture course offered
by the School of Liberal Arts at King Mongkut’s University of Technology Thonburi in
Bangkok, Thailand were asked to participate in this study. The surveys were administered
in May and June 2020.

Descriptive statistics were first calculated for the participants” demographic charac-
teristics, including gender, major subject of study, year of study, and current housing sit-
uation. Second, paired simple t-tests were performed to test differences in the learning
effectiveness of face-to-face and online classes on the same subject. Next, a multiple re-
gression analysis was performed to identify factors that significantly impact the learning
effectiveness of online courses.
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5. Results

5.1. Participants Characteristics

More than half of the participants (56.3%) were female; 43.7% were male. Most par-
ticipants were studying engineering (63.2%); 9.6% of participants were studying techno-
logical education, and 8.8% were studying architecture. The largest cohort, 80.1%, were in
their fourth year at the university; 10.7% were in their third year, and 9.2% were in their
second year. Most participants lived at home (78.5%); 21.5% lived in a dormitory (see Ta-
ble 2). This means that during the national lockdown due to the COVID-19 outbreak, most
participants took part in online courses from home.

Table 2. Demographic characteristics of the participants.

Characteristics n %

Male 114 43.7
Gender

Female 147 56.3

Engineering 165 63.2

. Science and Technology 48 18.4

Major

Technological Education 25 9.6

Architecture 23 8.8

Second year 24 9.2
School Year Third year 28 10.7

Fourth year 209 80.1

Dormitory 56 21.5
Accommodation

House 205 78.5

5.2. Differences in the Learning Effectiveness of Online and Face-to-Face Classes

The difference in the mean scores for the learning effectiveness of face-to-face and
online classes was analyzed using a paired samples t-test (see Table 3). The results re-
vealed that face-to-face learning was significantly more effective than online learning in
all aspects. For instance, face-to-face learning led to significantly higher levels of concen-
tration during class (M = 2.81, SD =0.84) than online learning (M = 1.87, SD = 0.93). The
mean score for comprehension of the class content for face-to-face learning (M = 2.87, SD
= 0.80) was also significantly higher than that for online learning (M = 2.29, SD = 0.88).
Participants also reported higher enjoyment in learning in face-to-face classes (M = 2.94,
SD = 0.89) than online classes (M = 1.66, SD = 1.23). Face-to-face learning also led to signif-
icantly higher levels of enthusiasm about learning (M = 3.00, SD =0.84) than online learn-
ing (M =1.48, SD = 1.21). Similarly, motivation to continue learning about the topic after
completing the class was significantly higher for face-to-face classes (M = 2.25, SD =0.72)
than online classes (M = 2.26, SD =0.72).

Table 3. Differences in the learning effectiveness of online and face-to-face classes.

Online Face-to-face Statistics
Variables n
M SD M SD t )

Concentration during -

261 1.87 .93 2.81 .84 .000
class 13.746
Comprehension of the -

261 2.29 .88 2.87 .80 .000
content 10.041
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Online Face-to-face Statistics
Variables n
M SD M SD t )
Enjoyment in learning -
) 261 1.66 1.23 2.94 .89 .000
during class 13.360
Enthusiasm about the -
261 1.48 1.21 3.00 .84 .000
class 15.698

Motivation to continue
learning about the topic | 261 | 2.26 72 2.45 72 -6.862 | .000

after the class

5.3. Factors Impacting the Learning Effectiveness of Online Courses

The Table 4 shows the descriptive statistics and potential predictors for learning ef-
fectiveness. Participants reported relatively low levels of learning effectiveness for online
classes. They reported higher scores for interactions with the instructor than for interac-
tions with classmates. They also reported a moderate ability to engage in learning activi-
ties during online classes. The mean scores for the quality of online platforms and learning
tools used by instructors indicate that participants were quite satisfied with the instruc-
tional media used for online learning, as this factor had the highest mean score of the
measured variables. However, approximately 25% of participants reported disturbances
caused by the surrounding environment and distraction because of external factors such
as possible access to other websites and other attractive activities. Only 12.26% reported
experiencing software errors during online classes, and 11.49% reported experiencing
hardware errors.

Table 4. Descriptive statistics for learning effectiveness and potential predictors.

Factor Variable | M/n ‘ SD/%
Dependent Variables
D1: Concentration during class 1.87 0.926
D2: Comprehension of the instructional content 2.29 0.876
Learning D3: Enjoyment during class participation 1.66 1.229
Effectiveness D4: Enthusiasm about the class 1.48 1.214
D5: Motivation to continue learning about the
topic after the class 226 0717
Total 1.91 0.760
Independent Variables
Interaction I1: Ability to ask the instructor questions during

with instructor | class if they did not understand the instructional | 2.46 1.065

content

I12: Ability to ask the instructor questions after
class if they did not understand the instructional | 2.43 1.052

content

Interaction I3: Ability to discuss content with classmates
2.01 1.218

with classmates | during class



https://doi.org/10.20944/preprints202107.0306.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 July 2021

doi:10.20944/preprints202107.0306.v1

Educ. Sci. 2021, 11, x FOR PEER REVIEW 8 of 12
Factor Variable M/n SD/%
I4: Ability to discuss content with classmates
2.33 853
after class
Ability to I5: Ability to use devices and follow instructions
engage in during learning activities
learning
o 2.74 0.934
activities
during the
class
Quality of I6: Continuous functionality of the online
) . 2.51 1.108
online platform during class
platforms and | I7: Ability to hear the instructor’s explanations
, 2.80 1.022
learning tools clearly
used by I8: Ability to see instructional media shown by
. 3.12 0.918
instructors the instructor
Situational I9: Disturbances due to the environment such as
Challenges family activities and nuisance from construction | 66* 25.29%
sites.
I10: Distraction because of external factors such
as possible access to other websites and attractive | 67* 25.57%
acitivities.
I11: Experiences with software errors 32* 12.26%
I12: Experiences with hardware errors 30* 11.49%

* Number of participants who faced these challenges

Table 5 shows the results of the regression analysis for variables impacting the learn-
ing effectiveness of online lecture courses. In the regression analyses, the predictors were
the 12 indices, and the criterion variable was learning effectiveness. The results showed
that the overall regression model was significant (F[12, 248] = 21.075, p = .000). The multi-
ple correlation coefficient (R) was .711, and R2 was .505. Therefore, approximately 50.5%
of the variance in learning effectiveness can be accounted for by the linear combination of
these 12 independent variables. The variance inflation factor (VIF) ranged from 1.033 to
2.524, which is below the threshold value of 10 [34]. Six variables could significantly pre-
dict the learning effectiveness of online classes. Interaction with classmates during class
was the most influential (8 = 0.271); this factor was significant at 1%. The ability to discuss
content with classmates after class was also significant at 1%, and its beta value was 0.133.
The ability to ask the instructor questions after class was also very influential (3 = 0.222);
this factor was significant at 1%. Another important variable was the continuous function-
ality of the online platform during class, which had a beta value of 0.238. Participants’
ability to use devices and follow instructions was significant at 1%; the beta value for this
factor was .123. In addition, disturbances in the surrounding environment significantly
and negatively influenced the learning effectiveness of online classes; the beta value for
this factor was -0.130. Learners’ facing distraction due to possible access to other websites
and other attractive activities was also significant at 5%; its beta value was -0.103. Other
variables had no significant effect on the learning effectiveness of online classes.
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Table 5. Regression analysis for variables impacting the learning effectiveness of online classes (n
= 261).

Variable B SE Beta VIF

I1: Ability to ask the instructor questions during

020 | .040 .028 1.546
class if they did not understand the content

I12: Ability to ask the instructor questions after class
160 | .041 | .222* | 1.649
if they did not understand the content

I3: Ability to discuss content with classmates during
) 169 | 034 | 271% | 1.447
class

I4: Ability to discuss content with classmates after
) A19 | 042 | 133* | 1.105
class

I5: Ability to use devices and follow instructions 100 | .047 | .123* | 1.687

I6: Continuous functionality of the online platform
. 163 | .044 | .238% | 2.027
during class

17: Ability to hear instructor’s explanations clearly 019 | .053 025 2 524

I8: Ability to see instructional media shown by the
] -.047 | 056 | -.056 | 2.258
instructor

I9: Disturbances due to the environment such as
family activities and nuisance from construction | -239 | .084 | -.130* | 1.045

sites

I10: Distraction because of external factors such as
possible access to other websites and other | -179 | .081 | -.103* | 1.082

attractive activities

I11: Experiences with software errors .090 | .128 .032 1.055
I12: Experiences with hardware errors -189 | 140 | -.061 1.033
R 711
R Squared .505
Adjusted R Squared 481
F for change in R2 21.075

Note: **p<.01, * p<.05

6. Discussion and Conclusion

A sudden shift from face-to-face to online learning for lecture courses without proper
preparation and management could negatively affect the learning effectiveness of classes.
This study revealed that all aspects of learning effectiveness were lower for online classes
than face-to-face classes. Students’ affects and learning behaviors could be negatively im-
pacted by a sudden change from face-to-face classrooms to an online platform. For in-
stance, students were less motivated to study on their own when taking online classes.
Students also reported better comprehension of the content in face-to-face classes. Fur-
thermore, students’ concentration reduced when classes shifted to online platforms. Crain
and Ragan [35] find that online students’ learning performance was poorer than that of
students in face-to-face classes. Many studies have found that well-prepared online
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courses that students are trained to use have the same learning effectiveness as face-to-
face classes. For instance, Bali and Liu [36] find similar learning outcomes for online and
face-to-face classes. Neuhauser [37] also show that learning outcomes, such as test and
participation scores, are similar for online students and face-to-face students. Therefore,
it may be necessary to train learners and instructors to use online platforms to increase
the effectiveness of online learning. In addition, online instructors should design online
classes which could promote learners’ motivation to learn and enhance leaners’ enthusi-
asm about the class.

Several factors affect the learning effectiveness of online instruction. First, the results
of the present study show that interactions with classmates during class and interactions
with the instructor after class significantly impact learning effectiveness. Interactions with
classmates after class also play an important role. These findings align with those of Swan
[38], who finds that interactions between the instructor and learners are strongly related
to student satisfaction and that interactions among classmates contribute to higher levels
of satisfaction with a course. Similarly, Shea [39] reports that interactions among class-
mates significantly enhance learning effectiveness.

Second, the findings reveal that the quality of online platform, particularly the func-
tionality of the system, significantly influences the learning effectiveness of online courses.
Therefore, educational institutes must ensure that the network and system for online
courses are well prepared. Loukis, Georgious, and Pazalo [30] find that the quality, relia-
bility, and ease of use of the platform are basic requirements for e-learning and signifi-
cantly promote learning efficiencyeffectiveness. Anderson [33] finds that poor-quality
learning tools and systems with poor response times can hinder learners from achieving
learning outcomes.

Third, the results clearly show that learners’ abilities to use online devices and follow
instructions significantly impact learning effectiveness. Blocker and Tucker [40] explain
that students who experience difficulties with technology will have negative attitudes to-
wards online learning. This could lead learners to pay less attention in online courses.
Butnaru et al. [41] also find that online learners’ learning behaviors and their reactions are
impacted by their proficiency with online tools.

Fourth, situational challenges can significantly and negatively influence the learning
effectiveness of online classes. These challenges include disturbances caused by learners’
environments and a lack of active engagement in class due to distractions caused by the
possibility of accessing other websites. These situational challenges may cause students to
fail in online learning by reducing their engagement in the course. Ferri et al. [27] also
report that activities occurring nearby learners who are participating in an online course
could disturb their concentration, thus impacting learning outcomes. Situational chal-
lenges can negatively impact students” engagement in an online course. When students
fail to engage in the course, learning effectiveness is reduced [42].

In sum, a sudden shift from face-to face to online instruction negatively impacts
learning effectiveness. Online learning can also offer many advantages, including en-
hanced student motivation, a sense of accomplishment, and increased flexibility [43-45],
but both instructors and learners must be prepared to use online devices and systems.
Most importantly, instructors must design attractive, interesting online courses to engage
students” attention. Several points must be considered in the design of online instruction,
particularly students’ interactions with the instructor and each other. The findings of the
present study demonstrate that interactions among classmates during online classes are
key to learning effectiveness. Therefore, online learning systems should include channels
that allow students to interact with each other, such as platforms for group discussions.
The present study also provides evidence of the importance of students’ interactions with
the instructor after class. Online instructors should therefore plan time for conversations
with students after class. In addition, this study has shown that the environments of stu-
dents in online classes can impact learning effectiveness. Therefore, universities and other
educational institutes should provide appropriate on-campus spaces for online learning.
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