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Abstract

This paper focuses on the application of the Student-Centred Learning method in three architecture courses conducted
in 2021 with online learning. As Covid 19 pandemic hit, online learning became compulsory and all stakeholders have
to adjust to the situation. The main difficulties with online learning are that the students become less active, and more
difficult to control the quality of learning. Another difficulty such as the lack of internet access in remote areas also
present. To deal with those problems, we use synchronized learning through Video Conferenceing Software (VCS) —
with video off- to encourage interactions. The Student-Centred Learning (SCL) method was used to activate the
students so that the lecturers can control the output. We used three courses with different states of application of SCL
in comparison. Out of three courses, two of them are theory-based and another is studio-based which is very different
to that from the former. We used a similar method for three of them, which is the Jigsaw method. Despite the
differences in the conditions of each course, students become more active in learning. The course which has full
student-centred learning has more benefits than the others in which the method was only applied partially. In the
studio-based course, however, SCL brings the smallest effect, which is due to the nature of the studio-based learning
which is more hands-on on individual projects. Generally, the students are happier dan appreciative of the application
of the student-centred learning method.
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1. Introduction

The global Covid 19 pandemic has forced schools and universities around the world to switch to online learning in
2020 and 2021 (Iranmanesh and Onur 2021; Komarzynska-Swiesciak et al. 2021). Students and teachers were forced
to learn new skills and adjust accordingly to the new situations which vary from one place to another. The challenges
brought by the pandemic on online learning are varied from one country to another. They are mainly human resources,
the lack of direct interaction, and resource issues.

The teachers or instructors, along with the students had to learn new skills to optimize the new media for online
learning. Students usually have no problem with using technology as they are more familiar with digital media. The
teachers and instructors, on the other hand, had to embrace new skills (Hickling et al. 2021). In developing countries
like Indonesia where digital skills in the older generation are low, the shift to online learning makes it difficult for
them. Another challenge related to human resources is stress and mental health during the pandemic which can
intervene in teaching and learning (Mukhtar et al. 2020).
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One main effect of online learning is the lack of direct interaction (Frolova et al. 2021). Teachers and instructors had
to change conventional learning -which depends on direct interaction- to online learning with a lack of direct
interaction. This brings significant problems. A conventional method will not help online learning students as there
tends to be low engagement, a long silence and less response from the students. Apart from the problems during
scheduled meetings, there are also problems in learning outside of class. Students need to have good self-regulation
(Biwer et al. 2021) to succeed in online learning. However, some pieces of literature have highlighted one of the
benefits of online learning which is students can learn at their own pace, in their own preferable time. This means that
giving students access to resources to learn in their own preferable time will bring valuable effects.

There have been various methods developed for online learning during the pandemic, some of them are synchronous
— by using video conference software - while some others are asynchronous —by using pre-recorded videos and
materials. However, the effectiveness of the method varies according to the nature of the course. For a general course
that delivers theoretical materials, it is still possible to use the video conference software whether synchronous or
asynchronous or a combination of both. It becomes more difficult in courses that need practical hands-on activities
and interaction.

2. Review of Literature (Theoretical Framework)

Most architectural education focuses on design training in the design studio, which refers to the practice in Ecole Des
Beaux Arts in France in the 19" century (Mahmoodi 2001). This system has been adopted internationally. The
importance of a design studio can be seen in the requirements for international accreditation for architecture programs
to provide a 24-hour design studio for all the students (“Korea Architectural Accrediting Board” n.d.). In studio
courses, the students are expected to work on a particular project under the supervision of an instructor who
periodically checks on the progress. Students are also expected to interact with each other so they can give feedback
to each other. This interaction is very important in the design process, as the design process needs continual feedback
to make better outcomes (Mahmoodi 2001). When design studio courses have to switch to online learning, some of
the main characters are missing. The interactions among students and interactions between the students and the
instructors become less optimal. Some schools of architecture use blended learning and virtual design studio software
(VDS) (Iranmanesh and Onur 2021; Komarzynska-Swiesciak et al. 2021). However, the use of virtual design studio
software might not be accessible to students. Some instructors use social media such as Instagram, Flickr and Pinterest
as a virtual studio (“Virtual Design Studios” 2020) which is more accessible to students.

Online learning in different places might bring different problems. In Indonesia, some of the problems are related to
the availability of resources such as internet access and financial resource. Internet access in Indonesia is relatively
low if compared to other countries based on the global index by Speedtest (“Speedtest Global Index — Internet Speed
around the World” n.d.) with the average download speed of fewer than 20 Mbps for mobile networks and 21 Mbps
for fixed network. In reality, however, there is a considerable disparity in internet speed in Indonesia. This is obvious
in the difference found between urban-rural areas. Many remote areas do not even have internet access. The internet
penetration rate in Indonesia in 2020 is only around 69.8% (“Indonesia: Internet Penetration Rate 2026 n.d.), leaving
more than 30% without internet. Online learning will also need good quality internet, which is costly. To help people
with online learning during the pandemic, the Indonesian government gave subsidies to school children with free
monthly internet data in 2021 (“Pusat Layanan Pembiayaan Pendidikan” n.d.) which can be used only for learning
platforms such as Zoom, Google Meet and Cisco Webex. While the subsidies can help with the cost of the internet
partly, they cannot help overcome the unavailability of internet access and the low-speed internet.

This paper focuses on the experience of three courses in the Department of Architecture, Universitas Sebelas Maret.
During the early pandemic, we spent time trying to figure out the right learning method for online platforms. Some
used social media for learning by chat to minimalise the internet cost, which turned out to be ineffective, some others
recorded their lecture and put the recording on a video platform such as YouTube. Learning through pre-recorded
videos also turned out to be ineffective as there is minimal engagement. After the Ministry of Education gave free
internet data for learning platforms, many of us turn to synchronous learning through video conference software. This
method is better than the former method, but still not optimal as there is still a lack of engagement with students getting
less and less active.

To deal with this problem, we try to activate the students by using Student Centred Learning on the online platform.
This method has not been introduced to the students before, so what we discuss in this paper is about the adoption of
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Student Centred Learning at the early stage. We use three courses, two of them are conventional courses and one is a
design studio course.

3. Method

In this research, we applied Student Centred Learning method particularly using Jigsaw method in three different
courses with different characteristics. In the first course, APDM, the lecturer has full control over the class so that the
Student Centred Learning was applied completely. In the second course, the ABP, the lecturer did not have full control
over the class, where half of the class was held in plenary sessions with other classes, so that the Student Centred
learning method can not be applied fully. The last course, ADS 2, was a Design Studio course, which has significant
difference in characteristic as mentioned in the previous section. It significantly depends on the interactions between
students and instructors.

To see the result of the application of the learning method, we gave feedback forms to the students at the end of the
course. We also measure the activity of the students during each class.

4. Result and Discussion

Student-centred learning has been applied to three courses in the second semester of 2021/2022. These courses were
Advanced Planning and Design Methods (APDM), Architecture and Behavioral Psychology (ABP), and Architectural
Design Studio 2 (ADS2). APDM and ABP courses are theory-based courses, while ADS2 courses are studio-based
courses. Student-centred learning was carried out in full from beginning to end in the APDM course, while in the ABP
and ADS?2 student-centred learning courses were implemented in the second half of the semester.

4.1 Advanced Planning and Design Method Course

In the APDM course, student-centred learning is carried out using the jigsaw method using a break-out room from
Zoom. From a total of 32 students, they were divided into four groups in four break-out rooms, with each group
discussing a certain material that was different for each group. The material is given by the lecturer as a facilitator.
After discussing in groups, each group is asked to return to the class together to present the results of their discussion
so that other groups can also learn it. In the following week, a new group was formed consisting of members of each
previous group. Each member in this new group is asked to teach each other what they have learned in the previous
group discussion to other group members in the new group. Like the previous activity, group discussions were also
conducted in a break out room from Zoom. To direct the discussion, the lecturer gave several questions to be answered
by the new group. After discussion in groups, new students are randomly assigned to present the results of the
discussion in their new groups. So that students do not feel disturbed and are freer in communicating with their groups,
lecturers should minimally intervene in the discussion process, but still carry out random supervision by entering the
breakout room several times. This is done so that students still feel supervised even though the lecturer does not
intervene. All results of group discussions both in the first week and in the second week are written in the Jamboard
so that all students have their files. To be able to evaluate students' understanding, a quiz was held at the beginning of
the lecture after the two group discussion sessions were completed. The discussion was conducted using the
Mentimeter application (www.menti.com) with five short questions. The three students with the best results will get
extra scores for the midterm scores.

In one semester, four sessions were conducted with different materials, namely: history of architectural education,
development of architectural design methods, city design theory 1, and city design theory 2. At the end of the semester,
students are expected to be able to describe the history of architectural education and the development of design
methods. architecture, and eight theories of urban design. The results of the evaluation of student learning outcomes
show that all students can briefly describe all the material and apply it in a certain context. The evaluation carried out
was by using the results of discussions on Jamboard, random presentations, quizzes, and written tests in the form of
essay tests and peer reviews of friends in the group.

Evaluation of the implementation of learning conducted in the middle and end of the semester to get feedback on the
implementation of the lectures showed that all students were satisfied with the implementation of the APDM courses.
This course is considered flexible and fun, and students feel they have learned many new things, not only in terms of
material skills but also in reading skills and teamwork (See Figure 1.). Two feedback for this course were the lack of
material related to the development of design methods in Indonesia, as well as the fear of some students being wrong
in their arguments and hoping that lecturers can provide material in more detail.
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Figure 1. The results of the evaluation of the learning process carried out at the end of the semester anonymously
using Jamboard (Source: Personal documentation, 2021)

4.2 Architectural Psychology and Behavioral Course

This course is a theoretical course with a focus on theories on architectural and behavioural psychology. In the first
half of the semester, theories on architectural psychology are presented, and then in the second half students are
expected to focus on making assignments. In the ABP course, student-centred learning is carried out in the second
half of the semester. During the first half of the semester, conventional learning was carried out by delivering material
in one direction from lecturers to students on the Zoom platform. In this conventional learning, after delivering the
material, students are expected to ask questions but in almost every lecture no one asks. The response from students
was lacking because lectures were only in one direction, while lecturers could not control student activities because
they used the Zoom platform, where all students turned off the video. In the second half of the second semester, the
lecturer allows students to state what they want to learn, after the lecturer gives an overview of this ABP course, it can
be useful for anything and what theories can be learned. After students agree on what theory they want to study, the
lecturer looks for literature sources that are not only about the requested theory but also about other theories that can
be related to the first theory. Students are then divided into four groups with each group consisting of 6-7 people
because the number of students in this class is 25 people. This group was asked to discuss using the jigsaw method.
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Each group is given material by the lecturer to be discussed separately in a breakout room and then asked to write
down the results on the Jamboard. After that, the lecturer appointed one student in each group at random to present
the results of that day's discussion in class together so that students in other groups could also participate in studying
the results of the discussion. The following week students were asked to change groups where this new group must
have members from all groups in the previous week. The purpose of forming this group is so that each group member
can share the material discussed in the previous group with the new group members so that all can learn from each
other. To direct the discussion, the lecturer gave several guiding questions, namely to make students able to make
connections between the theories being studied (See Figure 2). The discussion is conducted separately in a breakout
room on Zoom and the lecturer does not intervene in the discussion path unless there is a special case where the group
feels confused about something and cannot find common ground in the discussion. Lecturers randomly enter the
breakout room to make students feel supervised in their discussion activities. The results of the discussion are then
written on the Jamboard so that all students have access to the archives. After the discussion is over, the lecturer then
calls the students randomly to present the results of their discussion in groups. To check the learning outcomes, an
evaluation was conducted in the form of a short quiz via a Mentimeter (www.menti.com) with five questions. The
three students with the best results are recorded and get additional scores for the final grade of the course. This process
was carried out in two sessions and students during the two jigsaw sessions studied four theories related to human
behaviour and cognition in relation to architecture. However, the implementation of student-centred learning cannot
be carried out in full because the lecturer does not have full control over his class, so the task for the final grade is to
follow another class in the form of a design task. Lecturers can only give assignments to students in their class to
apply the theories that have been learned to their assignments.
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Figure 2. Examples of questions and results of group discussions written on the Jamboard for ABP courses (Source:
Personal documentation, 2021)

4.3 Architectural Design Studio 2

In studio-based courses; ADS2, the application of student-centred learning is carried out in the middle of the semester.
Architectural design studio learning has a different character from learning in theory courses. This learning is usually
carried out in the studio for half a day or a full day, where students can interact freely with each other. The advantage
of this learning model is that students can give each other input on the results of their respective designs. With online
learning during the pandemic, the benefits of the studio are not obtained because all students are in different places.
There is no communication and discussion between students. In addition, because each student cannot see the progress
of the other students, his design project becomes only fixated on his own design and does not receive input from
others. This can slow down design progress. This happens in ADS2 learning in the first half of the semester, where
learning is not very effective because it runs only in one direction. Students consult with lecturers using the Zoom
platform, and while waiting for their turn, students cannot communicate with each other as if learning is carried out
in a studio. This results in fatigue for lecturers and students because the learning process takes a long time and is less
effective. After the middle of the semester, the lecturer then decided to form small groups consisting of four students
where students during lecture hours were expected to share their respective progress and give each other input. For
this reason, each group is welcome to enter a separate break-out room, and communicate with each other before the
lecturer then enters the break-out room to check the results of each student's design. This method allows students to
give each other input and ideas on their respective project designs so that they can learn from each other. In practice,
the time spent in consultation with lecturers becomes more effective. If in the first half of the semester the lecturer
completes consultations with sixteen students in two meetings (a week), then in the last half of the semester the lecturer
can complete the consultation with sixteen students in one and a half hours. Although it cannot completely replace
direct communication in learning in the studio, the division into small groups in each breakout room can support the
transfer of knowledge from one student to another and help students progress. In addition, this process can also save
time, where student waiting time can be minimized. Evaluation of the learning process carried out at the end of the
semester through Jamboard - so students can provide input anonymously - shows good results (Figure 3.). Most of the
feedback stated that grouping into small groups made student design work more focused and effective. However, there
are two pieces of feedback from the students for improvement, namely students requesting that there are clear targets
in each meeting, also consistent, not contradictory feedback on the students’ progress so that students are not confused.
In the implementation of the Jigsaw method in the ADS2 course, group formation and discussion are not intended to
discuss theories, but rather to provide opportunities for each student to communicate with each other about their
respective designs. The method used is not a Jigsaw method as in the APDM and ABP courses. This is due to the
character of studio learning where each student works on his own project while the design process itself always
requires feedback from others. The grouping of students into small groups is only meant to fill the lack of
communication between students caused by online lectures.

© IEOM Society International
74



Apa yang sudah berjalan baik di perkuliahan Perancangan Arsitektur 27

masukan masukan
yang diberikan
dalam merancang
cukup jelas dan
sangat membantu
kami dalam belajar
merancang.

dalam Kelompok bisa
ditarget setiap
minggunya, perbaikan
atas masukan di
minggu sebelumnya
Jjuga perlu
disampaikan agar bisa
di diskusikan lagi agar
mrmemukan solusi
terbaik. Setiap
mahasiswa diberi
taraet vana ielas

saya rasa sistem
pembagian kelompok
cukup efektif, kami
bisa berdiskusi dan
memberi masukan
satu sama lain, waktu
selesainya juga tidak
terlalu lama.

orientasi detail yang
diterapkan sebagai
masukan2 sangat
efektif dalam
membiasakan
mahasiswa dalam
merancang dengan
alasan. Sebelum
rancangan tercapai,
alasan sudah terlebih
dahulu ada

sistem pembagian
kelompok bisa lebih
efektif, apabila
masing-masing
kelompok punya
target pengerjaan
tiap minggunya

sangat membantu
dalam proses desain
dan menambah ilmu
mengenai
perancangan, serta
pembagian kelompok
kecil berjalan efektif,
mahasiswa dapat
saling memberi
masukan dan
memberi semangat

Saya rasa semua
aspek dalam
perkuliahan sudah
cukup baik. ditambah
pembagian kelompok
kecil yang membuat
kerja kami lebih
efektif dan terarah

Mendapat
pengalaman

Proceedings of the 3" Asia Pacific International Conference on Industrial Engineering and Operations
Management, Johor Bahru, Malaysia, September 13-15, 2022

seningga muaan
untuk dipahami dan
membantu
mahasiswa untuk

merancang dengan belajar serta
klien serta
masukan terhadap tahuan baru.
hasil desain membuat '5’:;?: nu,:;:-.t:;lgn
saya makin kelompok kecil
memahami tentang membantu setiap

B

un
salina herinteraksi

Figure 3. The Feedback at the end of the course for the ADS2

From the cases of the three courses above, it can be seen that the Jigsaw method is quite effective in being used in
theory-based learning. In the case of APDM and ABP courses, this method speeds up the student learning process
through group work. Students in the APDM course can learn eight general urban design theories in half a semester,
which is almost impossible for individual students to do alone. In addition, this Jigsaw method can fill the disadvantage
of online lectures where students in online lectures usually become more individual because of the disconnection of
communication with other students. The ability to work together is made possible in the Jigsaw method because each
group must solve problems in the form of questions given by the lecturer in a limited time. This limited time is also
an exercise for students to read quickly. This was acknowledged by students in their evaluation of the APDM course,
where they wrote down several skills they had learned in APDM, namely: 'speed reading', 'quick thinking’, 'teamwork’,
'discussion’, and 'improving English' because the works of literature provided by the lecturer were in English. This
shows that this method not only gives students a way to build their own knowledge but also gives them collaboration
skills, reading skills in international languages, and discussion skills, which are considered soft skills. Online and
conventional learning cannot provide these soft skills, while by slightly changing the learning method these soft skills
can be achieved by the students. The use of small groups in ADS2 courses which should be in the form of studio
learning, although not the Jigsaw method, can still activate students in their respective groups. This small change made
in the middle of the second semester managed to overcome several problems in learning studio courses online at ADS2
such as the lack of communication between students which can affect design performance, the long waiting time for
each student and the exhaustion of the lecturers. This learning also gives students the ability to communicate and
empathize with one another. However, in this ADS2 course, the dominance of the lecturers is still visible because
students are still very dependent on the lecturers as seen in the results of the evaluation of the learning process where
students ask the lecturers to provide targets and provide non-contradictory feedback. This requires further evaluation
for future architectural design studio learning which is more active and more student-oriented.

5. Conclusion

The adoption of Student Centred Learning in online courses during the Covid 19 pandemic can help to increase their
effectiveness. This can be seen from what happened in three architectural courses with different characters and at
different stages of adoption. APDM, which was designed to be SCL based in the first place shows a very good
outcome and satisfaction from the students. ABP and ADS2 which adopted SCL in mid-semester also show
improvement even when not optimal. ADS2 which is a studio-based course shows the least satisfaction, which is
mainly due to the character of design studio learning that needs more interactions among the students and instructors
to yield a better outcome.
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