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ABSTRACT

The ongoing COVID-19 pandemic has resulted in a significant change in the field of architec-
ture and design education. Students and educators have been forced to rapidly adopt virtual
courses, and returning to the physical classroom in the near future is still uncertain. This study
investigates the recent remote learning experiences of tertiary students in Architecture pro-
grams through a questionnaire. In addition to the three dimensions of the community of
inquiry (Col) framework, including teaching, social, and cognitive presences, spatial presence is
explored in this research because learners’ presence of space can affect their learning experi-
ence. The findings indicate that first- and second-year students have significantly different
remote learning experiences than third- to fifth-year students, depending on their experience
in face-to-face classes. The extended survey concludes with a discussion of three approaches to
reflective learning in online architectural design education. This paper provides systematic
knowledge of students’ perceptions of distance learning during the pandemic and contributes
to developing smart education environments in architectural pedagogy.

ARTICLE HISTORY
Received 18 July 2022
Accepted 4 November 2022

KEYWORDS

Remote class; learning
experience; community of
inquiry (Col); social
exchange; architectural
design education

1. Introduction architecture education, learning can be seen as
a process of actively constructing meaning based on
the learner’s individual subjective experience and
social interaction in a given situation and context
(Savery and Duffy 1995; Hendry 1996). In this process,
students acquire knowledge and skills through reflec-
tion and problem-solving with the interaction of
expert teachers, which is referred to as reflective teach-
ing and learning. In this case, the role of the teacher is
just a student’s learning facilitator, coach, or guide.
Due to the nature of studio classes, before the
COVID-19 pandemic, design education at universities
was rarely delivered by online. This pandemic, how-
ever, has posed significant challenges to the field of
architecture education, with remote online education
becoming the only option. Some of these challenges
are associated with digital technology and others are
related to pedagogy. By the use of an extended
questionnaire, this study investigates the architecture
students’ perceptions of remote education during
the pandemic to propose a future direction and an

Even though universities have recognized the need for
online classes or remote learning in the digital era,
online or distance education has not been fully inte-
grated into the tertiary education system. However,
the COVID-19 pandemic has caused a significant shift
in teaching and learning since 2020. Educators have
converted their physical classrooms fully or partially to
virtual ones, experiencing a digital transformation. In
this sudden change, the competency of remote classes
has been a critical issue. Past studies have highlighted
the need for innovative pedagogy and a unique set of
skills for online education that differ from those in the
traditional classroom (Fetherston 2001; Hardy and
Bower 2004). However, students and educators have
faced new pedagogical challenges in a distance class,
for example, interaction and digital or technology adop-
tion in a distance class during and after the pandemic.

Furthermore, architecture education traditionally
uses a face-to-face studio method that encourages
learners to develop their design thinking and solve

creative problems (Lee et al. 2021; van Dooren et al.
2018). Unlike general subjects, which address struc-
tured problem, architecture education engages stu-
dents in active learning by presenting them with
unstructured problem to analyze alone or as part of
a team in order to improve their design expertise
(Gallagher and Stepien 1996; Lee and Chung 2008). In

implementation plan for the changing educational
environment. This paper then discusses how pro-
blem-based learning and reflective practice in archi-
tecture can be applied in remote design classes, and
how architecture students can improve their learning
skills in the face of constantly changing technologies
and media.
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2. Theoretical considerations
2.1. The community of inquiry (Col) framework

Advances in technology and online learning have sig-
nificantly changed the educational process. Among
the studies on the online learning environment and
effectiveness, the community of inquiry (Col) frame-
work developed by Garrison, Anderson, and Archer
(2000) is one of the most important educational frame-
works in a digital era. This framework originates from
Dewey's constructivist approaches to learning in
higher education (Garrison and Arbaugh 2007).
A sense of community is also formed in online learning,
which influences the effectiveness of such education
(Thompson and MacDonald 2005). For higher educa-
tion, it is essential to support collaborative learning
and the discourse of a community of learners, which
is also significantly related to perceived learning (Shea,
Li, and Pickett 2006). The Col framework is a valuable
tool for in-depth analysis of these complexities of
online learning, providing insight and methodology
for online learning (Caskurlu et al. 2021; Garrison 2016).

The Col emphasizes social, cognitive, and teaching
presence as essential elements to promote a successful
educational experience in an online learning environ-
ment. Social presence in online learning means the
ability of learners to project themselves socially and
emotionally; thus, they can be perceived as “real peo-
ple” in mediated communication (Gunawardena and
Zittle 1997). Social presence has been studied most
extensively of the three elements included in the Col,
and it is known that various activities that promote
social presence improve learner satisfaction (Arbaugh
and Benbunan-Fich 2006). Collaborative activities
among learners provide additional excellent opportu-
nities to enhance social presence and a greater sense
of online community (Richardson and Swan). Social
presence is the ability of learners to identify them-
selves with the community, communicate with others
purposefully, and develop interpersonal relationships
through projecting their personalities (Garrison,
Anderson, and Archer 2000). It is subdivided into the
categories of affective expression, open communica-
tion, and group cohesion.

Cognitive presence refers to the extent to which
learners can construct and confirm meaning through
sustained reflection and discourse (Garrison, Anderson,
and Archer 2001). Learners enhance their cognitive
presence through interaction with each other and cri-
tical thinking skills (Duphorne and Gunawardena
2005). Cognitive presence is divided into the cate-
gories of triggering event, exploration, integration,
and resolution. Teaching presence is concerned with
designing, facilitating, and directing cognitive and
social processes to realize personally meaningful and
educationally valuable learning outcomes (Garrison
and Arbaugh 2007). According to Garrison, Anderson,

and Archer (2000), educational presence has three
components: instructional design and organization,
facilitating discourse, and direct instruction. The
design and organization of the online course should
be more evident in terms of the planning and design of
the structure, process, interaction, and evaluation
aspects than the actual classroom instruction.
Facilitating discourse involves sharing meaning, iden-
tifying areas of agreement and disagreement, and
seeking to reach consensus and understanding. It is
essential to promote reflection and discourse in direct
instruction by presenting content through various eva-
luations and feedback mechanisms (Garrison and
Arbaugh 2007).

In architectural design education, problem-based
learning and reflective practice requires both self-
directed learning and team-level cooperative learning.
Learners must actively participate in the team'’s deci-
sion and be self-directed and active in their duties and
activities (Lee and Chung 2008). Active dialogue and
exchange of views through the community promote
understanding and resolution of unstructured problem
situations. As such, there have been many changes in
design media in architecture education. For example,
building information modeling is a standard for archi-
tectural design, construction, and maintenance.
Augmented reality/virtual reality (AR/VR) and 3D print-
ing technology are also gradually expanding the scope
of their application (Kim 2012). The design medium is
not used as a simple tool, but affects the overall design
behavior that the designer thinks, expresses, and per-
ceives (Ganshirt 2019). Complexity, asymmetry, non-
linearity, and infinite deformability are recently possi-
ble with an intuitive interface through generative para-
metric modeling. Digital models provide virtual form
and space, transforming traditional paper-based pro-
cesses and conventional design sequences (Hensel and
Menges 2008; Jang and Kim 2017).

2.2. Spatial presence

Rapid advances in communication technology over
the past few decades have changed the way people
use and experience media. The immersion experience
in media has attracted the attention of researchers in
various fields, and the basic concept along with it is
spatial presence (Lombard and Ditton 1997). Spatial
existence is defined as the subjective feeling of the
user “being there” in the space embodied by the med-
ium (ljsselsteijn and Riva 2003; Slater and Wilbur 1997).
Spatial presence refers to experiences created by tech-
nologies (i.e.,, media systems) (Lee 2004; Sheridan
1992). It describes the process in which someone
becomes completely immersed in a mediated environ-
ment and forgets the “real” world. Instead of maintain-
ing a distance from the media, users feel surrounded
by the media environment and become temporarily



less aware of the technological source of their experi-
ence. This is also called a “mediated sense of presence.”
(Steuer 1992).

Early definitions of spatial existence mention
descriptive aspects, such as the degree to which
input and output channels of the machine and the
human are matched (Schloerb 1995). However, its
meaning has been broadly expanded to include psy-
chological understanding, away from technology-
oriented definitions and concepts. For example, it
refers to a psychological state in which virtual objects
are experienced as real objects in either sensory or
non-sensory ways (Lee 2004; ljsselsteijn 2002). With
the advent of psychological conceptualizations, as
the psychological aspects as well as the technical
aspects of spatial existence were further defined, spa-
tial presence became relevant to cognitive, affective,
and physical processes (Hartmann et al. 2015). As vivid
spatial illusions and the power of the user’'s mind are
acknowledged, media other than immersive remote
operating systems are also considered capable of
evoking the experience of spatial existence
(Hartmann et al. 2016). Examples include playing
video games (Tamborini and Skalski 2006), watching
television (Lee 2004), or even reading a book (Schubert
and Crusius 2002), or successful cybertherapy (Price
and Anderson 2007).

Research on spatial presence is focused on the pro-
cess model of the formation of spatial presence (Wirth,
Hofer, and Schramm 2012). Spatial existence is under-
stood as the user’s experience of being located within
the space described by the media environment rather
than the real environment (Wirth, Hofer, and Schramm
2012). This shift in self-location experienced by users
means a change in perceived action possibilities. When
the user exists spatially, it is considered that the user
perceives possible actions within the media environ-
ment rather than the real environment. In other words,
when spatially present, users feel as if they are in the
media environment and perceive their action possibi-
lities within the mediated environment. In this case,
the user’s action is not just observation, but participa-
tion in the action of the media presentation. Thus,
Wirth et al. (2012) indicate that spatial presence can
be captured by a combined structure of self-location
and perceived possible actions. Spatial presence has
been studied in various fields such as computer
science, media studies, psychology, engineering, and
philosophy, and the academic and practical relevance
of concepts is emphasized (Weibel et al. 2015).

2.3. Research on online education during COVID 19

Improving teaching competency, quality of classes,
and developing new teaching methods in the new
educational environment faced with the COVID-19
pandemic have emerged as critical issues in education
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research. Concerns about the appropriate learning
model and teaching method for the best learning in
such situations appeared. New environments and
learning contents of online education were introduced
through many studies (Megahed and Hassan 2022;
Milovanovi¢ et al. 2020; Whittle et al. 2020). The possi-
bility of integrating face-to-face and non-face-to-face
was explored (Tambunan, Silitonga, and Sidabutar
2021), and a convergence method of augmented inter-
action between professor and student, and student
and student was sought (Siripongdee, Pimdee, and
Tungwongwanich 2020; Dhawan 2020; Dhawan and
Batra 2021).

Architecture education has moved online without
exception. Several studies have dealt with these radical
changes in architectural education. Instead of an on-
site studio, an online studio was established for stu-
dents, and various practical contributions and experi-
ences brought about by technological development
were studied in class. Such studies examined the effect
of a technology-based educational environment on
architecture education (Megahed and Hassan 2022;
Milovanovi¢ et al. 2020; Hassanpour 2022; Saghafi
and Crowther 2021; Al Maani, Alnusairat, and Al-
Jokhadar 2021). Studies on architectural education
generally predict that studio education after the
COVID-19 pandemic will not be the same as traditional
education in the past. Therefore, it is argued that the
transformative change in education caused by the
COVID-19 crisis will continue even after COVID-19 and
a vision and strategy to reimagine education after
COVID-19 is necessary (Megahed and Hassan 2022;
Hassanpour 2022). Students strong presence and inter-
action in the online studio affect the educational envir-
onment, emphasizing the importance of the studio’s
social network and open communication (Hassanpour
2022). Factors that enhance design learning were dis-
covered by examining experiences in online design
studios, and methods for pedagogical developments
were sought (Milovanovi¢ et al. 2020). Although stu-
dents during the post-COVID-19 period had a difficult
experience in an online design studio, positive aspects
of online education also appeared (Al Maani,
Alnusairat, and Al-Jokhadar 2021). Also, a suitable and
balanced blended learning strategy has been pro-
posed for architectural design education (Megahed
and Hassan 2022).

Although the design studio, where students learn
by doing and reflect on their design activities, is at the
heart of all architectural design education (van Dooren
et al. 2018), the nature of architectural design educa-
tion is conceptually in line the Col framework. Since
the Col is a validated tool for evaluating the learning
potential and collaborative learning in a technology-
mediated environment, this study used the social pre-
sence, cognitive presence, and teaching presence of
the Col to analyze the online learning experience of
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students in architecture. This study also includes the
concept of spatial presence in addition to the Col since
the concept of spatial presence is very relevant to
understanding, describing, and predicting user experi-
ence in online classrooms.

3. Method
3.1. Participants

Participants were undergraduate architecture students
who took remote classes from the first semester of
2020 to the first semester of 2021. Stratified random
sampling was used to develop two groups of partici-
pants (students who had experienced face-to-face
classes and those who had not) after a pilot survey.
A total of 104 online questionnaires (60 males and 44
females) were collected and used for this analysis. 54
first- and second-year students had not experienced
face-to-face classes at university after admission
because of the COVID-19 pandemic and the remainder
was third to fifth-year students who had experienced
both face-to-face and remote classes.

3.2. The LMS settings

Participating students’ universities used LMS (Learning
Management System) developed based on Blackboard
Learn. LMS is the most widely used web-based learning
environment in Korea for learning activities and the
management of learners. The primary functions of LMS
include course management, learning content sharing,
learning record, task management, evaluation man-
agement, and community management. Table 1
shows the functions for enhancing the learning activ-
ities of learners in LMS.

In the LMS system, the instructor can monitor the
learning process, give detailed feedback to students,
and check the analysis of data related to learning
activities. Students have the freedom to listen to
recorded lectures without restrictions on the learning
time and place. They can repeatedly listen to the
recorded lectures for parts that are difficult to under-
stand, thus students in the LMS environment plans and
executes learning proactively. In the case of recorded
lectures, students listened to the class and sent instruc-
tors their questions by message or e-mail. The

Table 1. Functions for learners provided by LMS.

instructors answered and explained the frequently
asked questions in the following lecture. When sharing
and viewing data on the screen, it is beneficial to
understand better than in face-to-face classes and to
listen to feedback from other students.

3.3. Questionnaire

The Figure 1 shows the process of the questionnaire
survey.. To investigate students’ remote online learn-
ing experience, this research adopted Arbaugh et al.’s
(2006) Col survey and revised it to fit in architectural
design education. The questionnaire initially contained
27 items. There were nine items in each of the three
categories of social presence, cognitive presence, and
teaching presence. Importantly, by considering spatial
presence experience to be an important component of
students’ remote learning experience in this paper,
a new dimension, spatial presence, was added to the
survey. The spatial presence experience scale (SPES) of
Hartmann et al. (2016) was utilized for the develop-
ment of the spatial presence consisting of the two sub-
dimensions (self-location and possible action). A total
of 10 items were identified for the spatial presence.
Five items reflected users’ self-location and five items
reflected their perceived possible actions. 37 items for
the four dimensions of learning experience (Col and
SPES) were included in the questionnaire. This
extended questionnaire used a 5-point Likert scale
ranging from 1 (“I do not agree at all”) to 5 (“I fully
agree”). Reliability of the modified Col and SPES items
was measured by Cronbach’s coefficient. All The
Cronbach’s alpha values of the items (social presence:
.91, cognitive presence: .85, teaching presence: .93,
and spatial presence: .81) exceeded .80, indicating
that the four sets of items were internally constituent
and reliable.

3.4. Procedure

A pilot survey was conducted with the students. After
confirming the survey tool and response patterns,
a main online survey used stratified random sampling
to examine the differences between the two groups of
students. Data were collected in June 2021. The col-
lected data was analyzed by SPSSWIN 23.

Functions

Learning activities

Learner support Lecture recording/playback/data sharing

Learner individual learning information/participation history/ database

management
Interaction between instructors and learners
Mobile Learning Environment
Cloud Learning Environment

Video streaming, screen sharing, document creation and
sharing

Attendance, participation data, time tracking, learning
results

Presentation, discussion, Q&A, quiz, survey

Learning from any device and anywhere

Cloud recording and playback
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Pilot Survey: Interview = Experience in LMS system Y
Ll i * Remote learning experience E
__________________ J * Found differences between the group i
I with and without a face-to-face learning !
'.\ experience /,'

Tool development
(T "
1 = Col measurement tool: 27 items on :
------------------ »  teaching/ social/ cognitive presence :
i' ten items on spatial presence ,:

Main Survey
(n=104)
Online questionnaires

Figure 1. The process of the questionnaire survey.

4. Four dimensions of learning experience
4.1. Teaching presence

The results of teaching presence, the first dimension of
learning experience, are shown in Table 2. The highest
score was 4.33, indicating that “The instructor clearly
communicated important due dates/time frames for
learning activities.” The next highest were for “The
instructor was helpful in guiding the class towards
understanding course topics in a way that helped me

clarify my thinking” (4.08) and “The instructor pro-
vided clear instructions on how to participate in course
learning activities” (4.00). The lowest score was for
“Instructor actions reinforced the development of
a sense of community among course participants”
(3.04 points). In addition, the scores for “The instructor
helped keep the course participants on task in a way
that helped me to learn (3.38)" and “The instructor
helped to focus discussion on relevant issues in a way
that helped me to learn” (3.38) were low. This result
implies that students feel that the support of classes

Table 2. Teaching presence.

related to learning itself is high, but that it is insuffi-
cient to create a cooperative learning environment for
students. In the results for teaching presence, there
was a statistically significant difference between
third- to fifth-year students who had experienced face-
to-face classes and first- and second-year students who
had not experienced these classes. It was found that
most of the third- and fifth-year students had higher
scores on the teaching presence items than did the
first- and second-year students, contrary to the expec-
tation that students’ teaching presence scores for
online education would not be high. Thus, the third-
to fifth-year students seem to be adjusting well to
remote education.

4.2. Social presence

Students’ scores for social presence are shown in
Table 3. Overall, these scores were low. An interesting
result is that, after answering “online or web-based
communication is an excellent medium for social

Years 1
Total and 2 Years 3-5
(n=104) (n=54) (n=50)

M SD M SD M SD t-value

The instructor clearly communicated important course topics

3.88 0.82 3.67 077 4.12 0.82 -2.88**

The instructor provided clear instructions on how to participate in course learning activities 400 090 3.89 0.92 4.12 0.87 -1.30
The instructor clearly communicated important due dates/time frames for learning activities 433 0.80 4.11 0.88 4.56 0.64 —2.94**
The instructor was helpful in guiding the class towards understanding course topics in a way that helped 4.08 0.85 3.85 0.89 432 0.74 -2.88**

me clarify my thinking

The instructor helped to keep course participants engaged and participating in productive dialogue 3.88 0.99 359 1.03 420 0.85 —3.24**

The instructor helped keep the course participants on task in a way that helped me to learn 338 1.15 326 1.21 352 1.07 -1.15
Instructor actions reinforced the development of a sense of community among course participants 3.04 1.18 2.67 1.16 3.44 1.07 —-3.51**
The instructor helped to focus discussion on relevant issues in a way that helped me to learn 338 1.15 3.07 1.22 372 097 -2.96**

The instructor provided feedback in a timely fashion

3.69 1.08 344 120 396 0.88 -247*

(*p < .05 **p<.01)
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Table 3. Social presence.

Total Years 1 and 2 Years 3-5

(n =104) (n = 54) (n = 50)
M SD M SD M SD t-value
Getting to know other course participants gave me a sense of belonging in the course 256 129 226 118 288 135 -249*

| was able to form distinct impressions of some course participants

323 109 304 114 344 099 -1.90

Online or web-based communication is an excellent medium for social interaction 385 097 381 095 388 1.00 -034

| felt comfortable conversing through the online medium
| felt comfortable participating in the course discussions
| felt comfortable interacting with other course participants

323 115 319 123 328 1.08 -0.41
285 112 263 1.06 3.08 1.14 -2.07*
265 118 256 123 276 1.11 -0.88

| felt comfortable disagreeing with other course participants while still maintaining a sense of trust 2.17 1.16 211 111 224 122 057

| felt that my point of view was acknowledged by other course participants

Online discussions help me to develop a sense of collaboration

331 099 3.15 094 348 1.03 -171
296 111 278 1.00 316 120 -176

(* p <.05)

II|

interaction” (3.85), for the opposite question, they said
felt comfortable disagreeing with other course partici-
pants while still maintaining a sense of trust” (2.17). The
low scores were given to items such as “Getting to know
other course participants gave me a sense of belonging
in the course” (2.56) and “I felt comfortable interacting
with other course participants” (2.65). These results
show that there is little social interaction in current
remote classes contrary to students’ beliefs that online
communication enables social interaction; therefore,
they remain silent and do not express themselves and
interact with others. In the results for social presence,
there was a statistically significant difference between
third- to fifth-year students who had experienced face-
to-face classes and first- and second-year students who
had not. Compared with first- and second-year students,
third to fifth-year students felt a sense of belonging in
remote classes (2.88) or more comfortable participating
in discussions in remote classes (3.08).

4.3. Cognitive presence

Students’ scores for cognitive presence are shown in
Table 4. The highest score was 3.94, indicating that “|
utilized a variety of information sources to explore
problems posed in this course.” The next highest
scores were for “I have developed solutions to course
problems that can be applied in practice” (3.77), and “I
can apply the knowledge created in this course to my
work or other non-class related activities” (3.75). As
expected, the items with the lowest scores were inter-
est in course issues (3.42), stimulation of curiosity

Table 4. Cognitive presence.

(3.46), and online discussion (3.46). Respondents were
positive about information utilization, knowledge
application, and problem-solving in online education,
but less positive about interest in the course, intellec-
tual curiosity, and creativity. The table shows that the
deviation between the scores for the highest item (3.77
points) and the lowest item (3.42 points) was 0.35
points. Thus, compared with teaching presence (1.29,
see Table 2) and social presence (1.29, see Table 3),
there was no significant difference in cognitive pre-
sence items. The response scores for each item were
all in the range of three to four points. There was
a statistically significant difference between third-to
fifth-year students and first- and second-year students.
Most of third- to fifth-year students had higher scores
on the cognitive presence items than the first-
and second-year students, notably “problems posed
increased my interest in course issues (3.80),” and “I
have developed solutions to course problems that can
be applied in practice” (4.08).

4.4. Spatial presence

Table 5 shows the results for spatial presence consisting
of “self-location” and “possible action”. A score of 4 or
more was not shown. The score for the first item, “| felt
like I was actually in a classroom environment,” was the
lowest (2.72) in “self-location”. There was a statistically
significant difference between third to fifth-year stu-
dents and first- and second-year students. Compared
with the first- and second-year students, most of the
third- to fifth-year students felt more strongly as if they

Years 1
Total and 2 Years 3-5
(n=104) (n=>54) (n = 50)

M SD M SD M SD tvalue

Problems posed increased my interest in course issues
Course activities piqued my curiosity
| felt motivated to explore content related questions

| utilized a variety of information sources to explore problems posed in this course 3.94 1.05 3.67 1.09 424 091

342 099 3.07 094 3.80 0.90 -3.98***
346 1.03 330 098 364 106 -171
3.58 099 348 092 368 1.05 -1.02
—2.87**

Online discussions were valuable in helping me appreciate different perspectives 346 095 348 092 344 099 0.2

Learning activities helped me construct explanations/solutions

3.67 099 359 1.00 3.76 1.00 -—0.85

Reflection on course content and discussions helped me understand fundamental concepts in this class 3.71 0.88 3.52 0.92 392 080 -2.35*
| have developed solutions to course problems that can be applied in practice 377 0.89 348 096 4.08 0.69 —3.60%**
| can apply the knowledge created in this course to my work or other non-class related activities 3.75 1.00 348 1.04 4.04 0.88 -2.94**

(* p < .05, ** p < .01, ***p < .001)
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Years 1
Total and 2 Years 3-5
(n=104) (n=54) (n =50)

M SD M SD M SD tvalue

Self-isolation
| felt like | was actually in a classroom environment
| felt as if | was attending a class

272 131 287 133 256 1.28 1.20
356 1.23 3.07 125 4.08 0.98 —451%*

| felt like | was participating in the behaviors occurring in the online class rather than just observing 337 1.15 293 1.24 3.84 0.84 —4.35***
| am not very aware of what is happening in my physical environment (around objects, people, or 3.04 123 3.00 125 3.08 120 -033

sounds) while taking online classes

| did not have difficulty concentrating in class when | take online classes in my relaxing private space 2.92 125 2.81 129 3.04 122 036

(my room)
Possible actions

In the online education system, | had the impression that | could do activities related to classes 331 1.20 3.26 1.01 3.76 0.82 -2.75%*

| felt like | was learning hard in the remote class

350 095 330 1.16 3.80 090 -—245*%

| felt that the experience of learning in online classes matches the experience of learning in real classes 3.54 1.07 3.04 133 3.08 1.17 -0.17
| was comfortable operating the online education system (text, visual and auditory media) associated 3.26 1.25 337 1.13 3.16 136 039

with remote classes

| have not often experienced system lag during class, or the screen not responding immediately as 269 1.20 2.88 1.14 248 1.24 0.08

intended

(* p < .05, % p < .01, **p < .001)

were attending an actual class (4.08) or participating in
behaviors occurring in a remote class (3.84).

Interestingly, the students observed system lag or
the screen not responding could hinder the possible
actions (2.69) while they felt the experience of learning
in online classes matches the experience of learning in
real classes (3.54). Furthermore, there was a statistically
significant difference between first- and second-year
students and third- to fifth-year students the latter
group felt more strongly that they could engage in
class-related activities in an online educational envir-
onment (3.76) or learn diligently in remote classes
(3.80), compared with the former.

A comparison of the four types of presence is shown
in Figure 2. Students’ social presence was the lowest
(M = 2.98, SD = 0.84), followed by spatial presence
(M = 3.17, SD = 0.73). Cognitive presence (M = 3.64,
SD = 0.78) and teaching presence (M = 3.74, SD = 0.77)
had the higher evaluation scores compared to those of
social presence and spatial presence. As expected, the

T -

3.74

teaching presence

Ql -Min

2.98

social presence

result suggests that students are experiencing difficul-
ties in social interaction, sense of belonging, and
exchange in remote education. Furthermore, to
increase the positive experience of students in remote
learning, architectural design education does not only
identify various ways to secure social presence, leading
to a sense of community among students, but also
provide an appropriate sense of spatial presence.

5. Discussion

Owing to the COVID-19 pandemic, architectural design
courses on campus were suddenly changed to remote
classes. Distance learning will continue in architectural
education because of the current pandemic situation
and the advantages these classes offer. In this context,
this study explored architecture students’ remote learn-
ing experiences and cases recently conducted in the
Department of Architecture and analyzed the current
status of remote education from the students’

-

3.64
3.17

spatial presence

Mean =—Max Q3

Figure 2. The average scores of four dimensions of learning experience.
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perspective. The analysis results revealed that there was
a significant difference between students who had not
experienced face-to-face classes (years 1 to 2) and stu-
dents who had experienced face-to-face classes (years 3
to 5). As a result of overall satisfaction with remote
classes and Col analysis, students who had experienced
face-to-face classes scored higher than those who had
not experienced face-to-face classes in social, teaching,
and cognitive presence. Students who had experienced
face-to-face classes were more satisfied with remote
classes, more positive, and more actively participating
in remote classes. It seems that the third- to fifth-year
students’ real-world experiences and social interactions
in campus affected their remote education.

When the first- and second-year students were
asked to identify the most difficult part, they stated
that they spent most of time alone in class, felt iso-
lated, and did not know a classmate with whom they
could collaborate. For first-year students, college life
was adversely affected because of the lack of face-to-
face interaction with peers; thus, they were passively
engaged in classes. Some fourth-year students were
listening to the class together with some close friends
they already knew while working on assignments and
communicating. They created a social environment
that the teacher was unaware of, and in that environ-
ment, they were communicating with their close
friends while listening to remote classes. For example,
they installed two monitors and listened to a class
while talking with five close friends through
a program or opened a group chat between close
friends and participated in a class by asking questions.
The findings of this paper suggest that social interac-
tion and exchange are very important for students
participating in online learning. It is also evident that
student interactions on real campuses can promote
positive remote learning experiences. Thus, a hybrid
mode of course delivery is recommended, while this
paper further discusses about three approaches to
reflective teaching and learning in remote architectural
design education.

5.1. Building a community of learners physically
and virtually

Building a community of learners in which students
collaborate and learn together can be a powerful moti-
vator for learning expansion (Collins 2006). In this
study, students also valued the sense of community
as important, but unlike in the face-to-face classes, the
learner community was not well established in the
remote classes, making it difficult for students to com-
municate with other students. It seems that they could
only feel the presence of other students while con-
nected to the camera and speaker and did not feel
a sense of community in which they could study
together and ask each other questions about the

class content. That is why first- and second-year stu-
dents who have a low sense of belonging wanted to
freely share assignments and questions with other
students taking the same class, through chat rooms
in the online system. In the Col analysis result, the
social presence score was also the lowest. Students
thought that online or web-based communication
was an excellent medium for social interaction, but in
remote classes, they were often silent because it was
difficult to express their opinions and interact with
others. It seems that the low sense of community
discouraged their social exchanges.

In terms of the teaching presence analysis, students
thought that the support related to the teacher’s learn-
ing activities (e.g., the subject’s goal, topic, method of
participating in learning activities, and important
deadlines or schedules) was good but that the creation
of an environment for cooperative learning was insuf-
ficient. It seems that students expected meaningful
feedback from classmates as well as personal guidance
from teachers. If a cooperative learning environment is
created in remote classes, students could share their
point of view with other students, seek the opinions of
their friends, encourage each other, and exchange
information, which would enable them to reflect on
their learning and development. Building a learner
community for the cooperative learning environment
can be enabled by course design and meaningful
actions by peers and educators. To this end, professors
and course designers must support social or cognitive
interaction, create a welcoming environment physi-
cally and virtually, and carefully provide opportunities
and methods for students to communicate. Careful
consideration should be given to how to create the
most effective and interactive learning community.

5.2. Appropriate online class format according to
class content

The students thought the most important element in
remote classes was that the class content should be
suitable for online courses. In the process of rapidly
changing from face-to-face classes to remote online
classes at universities, professors may have applied the
content of face-to-face classes directly to that of
remote classes. However, students demanded the use
of visual materials suitable for the online teaching and
of content suitable for the changed medium. Previous
studies have reported that students preferred synchro-
nous online communication in remote classes, which
allows them to recognize and respond to others easily
(Borup, West, and Graham 2012; Cox, Carr, and Hall
2004). However, this study found that students pre-
ferred text-based recorded lectures in some cases since
they can utilize efficiently the listening and capturing
functions of the recorded lectures, which is not possi-
ble in a face-to-face class. For theoretical subjects, the



students preferred the recorded lectures, which they
could listen repeatedly or listen to the parts with which
they were unfamiliar. This study implies that real-time
video lectures would be appropriate when interaction
through collaboration or discussion is required, such as
professors’ immediate reaction and feedback and stu-
dents’ active participation and responses to other stu-
dents’ inquiries.

Contrary to concerns that it would be difficult for
practical classes to be conducted online, students were
relatively satisfied with online studio classes since they
could observe professors’ critique of other students’
works through the screen during the remote class. The
studio class, which combines online and offline classes,
was able to satisfy the intrinsic desire of new students
to become a member of the community of the
Department of Architecture. The mixed studio course
of face-to-face and online classes gave first-year stu-
dents an opportunity to make friends and provided
a sense of belonging to the department. It seems
that the peer relationship in the studio had a positive
effect on the class; thus, students could feel a sense of
community, unlike in other majors. As remote online
classes increased, more computer work was per-
formed, and students were feeling a change in the
way they perceived the space. Therefore, the results
of this study suggest that various online class types
should be developed according to the content of the
class for effective remote education. More diverse class
formats, such as recorded, real-time online, both
recorded and real-time online, and blended (face-to-
face and online) should be provided to students.

5.3. A physical learning environment for remote
learning

The students thought that the role of a physical space
suitable for online classes was very important. Most
students in the survey were taking classes in private
bedrooms or studio rooms. Owing to the nature of the
online class, they must turn on the camera and the
microphone to feel connected to other people.
However, they wanted to turn off the camera and
microphone as far as possible for fear that their perso-
nal space would be exposed or that unwanted sounds
or conversations would be transmitted to the class.
Media immersion enhances presence experiences
(Weibel et al. 2015). In discussing media immersion
for online learning environments, often, attention is
paid to the implementation of the immersive online
learning space. However, disturbance in the physical
space also causes problems in students’ concentration
and immersion in remote class. Without a suitable
place for remote learning, students might have diffi-
culties in feeling that they are participating in class or
are actually attending class. Therefore, an appropriate
physical space is a prerequisite for remote classes. Even
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if it is not the same space as the classroom, it is desir-
able to create a place to listen only to classes using the
living room and study room in the house. At least,
a territorial separation should be made between places
for remote learning and the private bedroom space for
sleeping and resting.

Recent research has been a meaningful discussion
on a vision to reimagine the educational environment
after the pandemic. In addition to the impact of the
technology-based educational environment on archi-
tecture education, the online design studio experi-
enced by students is analyzed from various aspects.
Students should be able to learn new knowledge,
interact with peers, and integrate with various technol-
ogies in online studios, just like in conventional studio
classes (Al Maani, Alnusairat, and Al-Jokhadar 2021).
Students need to adapt to these situations and cope
with new learning identities that demand greater
responsibility and independence. Looking at the
SWOC analysis of students’ online classes in a crisis
such as the COVID-19 pandemic, the learner’s capabil-
ity & confidence level are pointed out as essential
issues. However, this crisis can be seen as an opportu-
nity for an innovative pedagogical approach, such as
radical transformation in all aspects of education
(Dhawan 2020). In online education, specificity accord-
ing to grade is a critical issue to consider. A study of
first-year students with no studio experience suggests
that these grade-specific contexts are an essential
issue in online education research (Hassanpour 2022).
To promote learning in an online design studio,
a differentiated educational strategy is required
according to the diversity and individuality of students.
Some studies have suggested a blended learning strat-
egy as an alternative model (Megahed and Hassan
2022; Siripongdee, Pimdee, and Tungwongwanich
2020). However, even in blended learning, the degree
of technology integration to derive the best learning
results, the right combination between various teach-
ing and learning activities, and the effectiveness of the
blended delivery method remain significant challenges
to be solved.

6. Conclusion

This study identified current problems of remote
classes in architecture education and suggested
a desirable direction for future remote classes.
Interactions are essential between instructors and lear-
ners but adjusting the scope of interactions should be
carefully considered. For example, students want infor-
mation-sharing space that instructors cannot know
about. A community of learners in which students
share information related to remote classes and dis-
cuss with other classmates is one of the critical com-
ponents of the cooperative learning environment. LMS
is mainly a one-way delivery environment centered on
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instructors and consists of a conventional user inter-
face. Interactive communication and collaborative
learning are strengthening, but the LMS environment
does not have a function to support small group activ-
ities to promote relationships between learners.
Students use separate apps or social media to share
learning materials and communicate with members.
To support the interactive learning activities, functions
that support one-to-one feedback and small group
activities between learners should be added to LMS.

Further, the results of this study show that students’
experiences and social interactions in a real environ-
ment affected students’ remote learning experience.
Since design education is about strengthening learn-
ing through community formation, it should be chan-
ged to a learning support system that emphasizes the
interaction of learning activities according to the con-
text of the learner. Without a sense of community,
students had difficulties communicating and collabor-
ating with other students in virtual courses. College
students who have experienced distance learning
hoped that online classes would not disappear and
be used even after the COVID-19 pandemic.
Appropriate online classes would provide students
with a sense of community and increase membership,
friendship, solidarity, and satisfaction. Universities and
teachers should carefully consider how to support stu-
dent learning experience and motivation when design-
ing courses based on the results of this analysis. The
online teaching experience of teachers will be investi-
gated and analyzed in future research.
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