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Abstract

There has been much previous research into online group learning, but they have not been
aware of or focused on the challenges that design disciplines encounter in terms of inter-
action when moving to online delivery. This qualitative study comprised 3 participatory
design workshops and 22 one-to-one interviews that included a total of 34 teachers and
students from the School of Design at the University of Leeds. Participants reported the
challenges and feelings they encountered in online group learning during the COVID-19
pandemic. The study found that the interactive experience of group learning is mainly
influenced by the size of the group, the layout of the platform interface, the teacher’s man-
agement style and the conflict within the group, with more far-reaching discussions pro-
viding specific questions and subtle suggestions. The article’s findings can inform future
strategies for online group learning for students and teachers of design disciplines in design
higher education institutions.

Keywords Group learning - Design education - Online synchronous education -

Interaction - Design disciplines

Introduction

Research background

Group learning has long been a common pedagogical approach to teaching and learning
in all disciplines (Gerry et al., 2006). Collaborative group design based on design pro-

jects is also widely used in daily instructional activities in design disciplines, aiming to
develop students’ divergent and convergent thinking (Yilmaz & Daly, 2016). It emphasizes
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the exercise of cooperation between students in the group and creates a relaxed and facili-
tated discussion (interactive) environment that allows students to relax emotionally (Davis,
2009). In traditional education, group learning aims to reduce student interaction barriers
and provide a convenient platform for communication (Barnes, 1992). After the teacher
has given the task in class, the learners are randomly divided into small groups, and the
group members divide their learning and discussion around the task. The teacher acts as
a guide during the process giving the different groups the necessary guidance and moni-
toring the progress of the discussion (Miller & Hertz-Lazarovits, 1992). Students’ ideas
about the topic being discussed in small groups, and by refining and complementing each
other’s views, individual members can develop more perspectives on the problem, resulting
in a unified interpretation that encompasses a variety of thinking perspectives (Bargh &
Schul, 1980; McMabhon et al., 2016). In the process of interaction, students try to consider
the limitations of others’ perspectives and justify their own positions in order to get their
own views adopted by other members, and they develop their knowledge of the research
topic at more levels and eventually reconstruct their own understanding (O’Donnell et al.,
2006). Through group learning, students are able to develop their collaborative skills effec-
tively, ultimately achieving high-quality delivery of tasks and a deep understanding of the
research theme.

The rapid expansion in the scale of online education initially stemmed from the Corona-
virus pandemic (Cutri et al., 2020). Although most higher education institutions worldwide
have adapted delivery modes to face-to-face delivery, the online education model continues
to be used in many programmes as a hybrid format (Rosa & Ferreira, 2023). In order to
achieve the same level of interaction between teacher and student as in traditional face-to-
face classes, it is common for institutions to implement online teaching methods based on
synchronous delivery (Adedoyin & Soykan, 2020; Al Fadda, 2019). Most teaching institu-
tions in design disciplines include a synchronous delivery-based group teaching compo-
nent in their teaching activities (Godfrey et al., 2017). Videoconferencing offers a virtual
space for direct communication across geographical boundaries, where content is deliv-
ered simultaneously, giving participants a condition of direct communication, guaranteeing
them the convenience of direct communication and thus becoming a preferred teaching
strategy (Davies et al., 2012; Ruiz et al., 2006). Current mainstream video-based synchro-
nous distance learning platforms, such as Teams, Zoom and Ding talk, all of whose prod-
ucts currently offer real-time delivery for group learning (Cheung, 2021; Liu & Huang,
2020; Romig & Alves, 2021). However, this type of interaction reduces the opportunity
for communication between course participants (Ali & Smith, 2015), and the process can
be influenced by networks and devices, making it difficult for either individual students or
groups to regulate their own learning (Bolliger & Martin, 2018; Malmberg et al., 2015).
Since the end of the restrictions imposed by the Covid-19 pandemic, face-to-face teach-
ing has once again become the norm in higher education institutions. However, experi-
ences gained throughout the years of 2020 and 2021 have been useful in informing hybrid
practices (such as online supervision and practical sessions), as well as contributing to the
expertise required for developing new fully online programmes.

Group learning necessitates participants collaborating and relying on one another to
perform learning tasks, and the collaboration process necessitates individual or group
supervision; yet, supervision in online learning environments appears to be more diffi-
cult (Jarveld & Hadwin, 2013). Many educators report struggling to maintain classroom
interactions with learners and manage instruction due to a lack of experience with online
teaching (Moser et al., 2021). The only contact point between teachers and students is
the screen, with the internet as the link (Blitz, 2013). Because the teacher cannot assist
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observation through nonverbal behaviors such as visual afterimages and gestures as in
traditional teaching scenarios, it is not easy to keep track of all group discussions at the
same time, and forms of interaction between students and the teacher are reduced (Mac-
Mabhon et al., 2020). Identifying and assessing learner status poses a significant challenge
for educators (Sellahewa, 2011). Furthermore, many students turn off the camera during
multi-person sessions due to network quality and personal factors, making it even more
difficult for teachers to assess student participation in the classroom (Cole et al., 2021).
Many researchers have realized that online delivery approaches present new challenges and
opportunities for group learning and explore how to bring online learning groups to a level
of quality similar to traditional face-to-face instruction (AbuSeileek, 2012; Godfrey et al.,
2017; Jahng et al., 2010; Kim, 2013; Le et al., 2018; MacMahon et al., 2020; Saldanha
et al., 2021).

Given that group learning is already widely used and plays an essential role in the daily
instruction of design disciplines (Han et al., 2022). Its challenges and opportunities in tran-
sitioning to a distant online delivery format are worth investigating further. This study aims
to identify the factors that affect the quality of interaction in group learning in design disci-
plines in an online education format from a stakeholder’s perspective through the simulta-
neous implementation of a dual-track research methodology. It concludes with specific rec-
ommendations based on the findings of the qualitative study to help instructors of design
disciplines to deliver online group learning better and increase students’ interactive experi-
ences of online courses.

Theoretical background
Design education

Design education is often focused on problem-solving, through which design practice is,
itself, a learning method within what was once described as ‘designerly ways of know-
ing’, distinct from traditional sciences and humanities (Cross, 1982); similar to, yet dis-
tinct from, traditional research processes, (Cross, 1993; Farrell & Hooker, 2013). It is, by
nature, highly interdisciplinary, collaborative, and reliant on verbal and visual modes of
expression (Frascara, 2017)—and occasionally applied to disciplines other than design
(Glen et al., 2014). A common feature of education in the design disciplines is the com-
bination of teaching practical skills and theoretical expertise, often prefaced by theoretical
knowledge, which is later reflected upon, validated, and explored through practice (Rosa
& Ferreira, 2023). In higher education design discipline, learners spend most of their time
in a design studio learning through a project format (Crowther, 2013; Fewella, 2023) The
studio is divided into learning areas (Green, 2005), and then learners are assigned to a cer-
tain group size, social and collaborative skills are emphasized in the educational process
(Yorgancioglu & Tunali, 2020), and learners “interaction” is used to develop their perspec-
tives and improve their practical skills (Alhusban et al., 2022), instructors move around
the different areas and provide guidance and experience to the learners based on feedback
(Boling & Smith, 2014), and continually contribute to the learners’ ability to become inde-
pendent designers.

Studio-based teaching process is not a fixed linear model (for example, testing students’
mastery of knowledge through fixed exam questions) (Rosa & Ferreira, 2023), but rather a
dynamic and interactive model of teaching and learning (Dannels & Martin, 2008), where
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the process is subject to the dynamics of the project’s development and the progress of the
discussion. The educational methodology of the design discipline can therefore be sum-
marized as a project-based, open-ended, inspirational learning environment that needs to
be implemented in a certain space, with an emphasis on simultaneous interaction between
all parties to develop learners’ professional skills. “Interaction” can be defined as a process
in which two or more parties interact with each other, both physically and emotionally, in
terms of people, forms, functions, and technologies (Kolko, 2011). As such, “interaction”
is recognized as an important source of experiential sensation in design education (Ceylan
et al., 2021), and is where the challenge of moving from a face-to-face to an online format
lies. In this study, “interaction” can be categorized into two main types. One type is inter-
personal interaction, which points to peer, instructor-learner, and group exchanges in the
design studio (Asadpour, 2021; Eren et al., 2023); and the other type is technologically
mediated interactions, which include interactions between learners and digital devices, as
well as interactions between learners and technologically-presented learning resources and
learning environments (Jones et al., 2021).

Interaction for distance learning

The definition of “interaction” in distance education and the necessity of assessing it has
been hotly debated (Hillman et al., 1994). As early as the late 1980s, Moore (1989) identi-
fied three general types of interaction in web-based distance learning: learner-instructor
interaction, learner-instructional content interaction (books, instructional videos, etc.), and
learner-to-learner interaction (within groups), i.e. the process by which students express
their own opinions on a topic of study and seek consensus among themselves. Building on
this, Hillman et al. (1994) argue that the interactive interface of the device is the medium
for distance learning and therefore suggest that online teaching should also include learner-
device interface interaction as a fourth dimension. Catt et al. (2007) believe that the quality
of interaction is influenced by the rapport and perceived competence between the teacher
and the student, i.e. whether both partners can express themselves easily and whether the
other understands the meaning of what they are saying. Kaufmann et al. (2016) also define
this behaviour as one of the main factors that constitute the atmosphere in the classroom.
Interaction in the online classroom does not simply refer to a discussion; it is passing
information to each other (Hernandez-Nanclares et al., 2017), information that contains
theoretical knowledge, practical skills, insights and questions. Moreover, certain embod-
ied elements have significant importance in face-to-face interaction, such as gaze, gesture,
and speech (Oak & Lloyd, 2016), and might suffer in their transposition to online environ-
ments. Engagement is described in the process as one of the critical indicators of the qual-
ity of the interaction, and it is used to assess the extent to which students are actively learn-
ing (Vonderwell & Zachariah, 2005). In general, “interaction” is considered to be a major
factor in the learning experience, both in traditional face-to-face teaching and today’s inter-
net-based teaching (Holmberg, 2020).

The role of group learning in the instruction of design disciplines

In contrast to most disciplines, the teaching process in design disciplines involves not
only theoretical knowledge but also practical skills (Qin & Li, 2020). To develop com-
petencies in this field, online teaching in the design discipline includes many courses,
with lectures commonly used to teach students theoretical knowledge and seminars and
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workshops used to develop student’s practical skills. However, the excessive number of
students in a large classroom imposes limitations on interaction with each other, and
controlling the number of participants in the classroom is thought to increase student
engagement (Kim, 2013). The specific impact of student numbers on online instruction
will be discussed later in this literature review. In response to this situation, assigning
a certain number of students to different learning groups is a common strategy used by
higher education institutions in various countries to teach design subjects (Zimmer-
man, 2012). The significance of group learning is that it is precise in scope, filters out
information that may have a negative impact and allows students to form a small group,
facilitating a more relaxed discussion to enhance participation in the course (Saldanha
et al., 2021). The coating on learning assignments also unconsciously increases student
performance (Kurucay & Inan, 2017; Qu et al., 2020), and student’s capacity to think
about theory and use professional software is highly practised. Moreover, the discus-
sion process (Interaction) inevitably brings about some cognitive conflict, which is the
driving force behind the development of higher-level learning and reasoning (Webb,
2009). After completing group work, students usually have a deeper understanding of
the topic of study (Frisby & Martin, 2010), and, in the case of design disciplines, this
means that high-quality design work or creative design is produced.

Different types of interaction in online group learning
Interaction between teachers and students

The academic community is made up of the interactions between students and teach-
ers (Vrasidas, 2000). Online learning groups transform what was once a decentralised
point-to-point interaction between teacher and student into a point-to-group interaction
(Saldanha et al., 2021). Active learning is a broad general term for teaching methods
and principles that usually involve collaboration between the student and the teacher
(Faust & Paulson, 1998). The instructor, as a facilitator, can effectively contribute to
the student learning experience by participating appropriately in online student-group
interactions and giving guided prompts based on the direction of the discussion (Shea
et al., 2010). Group learning is usually built on synchronous video conferencing in the
case of online delivery, with the device’s screen serving as the main window of engage-
ment, resulting in a single medium of contact between teacher and student (Blitz,
2013). Group instruction in design disciplines often uses small design projects as the
guiding task (Durling et al., 1996). Thompson and Ku (2006) suggested that project-
based group learning should focus more on enhancing communication between stu-
dents, but that when team members fail to reach a consensus among themselves, they
often give up on more in-depth discussions, with the teacher taking on the responsibil-
ity is to help and encourage learners to remain engaged in group interaction (Stepan-
yan et al., 2014). Summarising previous research, Frisby and Martin (2010) found that
interpersonal relationships and the classroom environment can significantly influence
the desire to interact with each other and with the teacher, and also noted that teachers
have the primary responsibility for building an environment for classroom discussion.
They encourage teachers to create a relaxed and interactive environment where learn-
ers feel very close to the teacher, which facilitates them to share their ideas.
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Interaction among students

Interaction between students in online courses is often based on group collaboration,
which is central to student interaction (Jahng et al., 2010) and is manifested in the
perception of a collaborative environment (Dwyer et al., 2004). Mayende et al. (2014)
consider collaborative learning interaction between students and that online group edu-
cation is only coordinated through technology. The purpose of the interaction is to
complete the learning tasks issued by the teacher, and the students discuss with each
other to continuously narrow the gap between members’ opinions and finally have a
unified understanding of the problem. Jung et al. (2002) also suggest that the qual-
ity of peer interaction in distance learning is an essential indicator of student satis-
faction with the course. Frisby and Martin (2010) believe that student interaction in
small groups is essentially an act of interpretation whereby members benefit from
each other’s understanding of the task as they explain it to each other. Maintaining the
quality of peer interaction is, therefore, a vital learning strategy (Bolliger & Martin,
2018). According to Hernandez-Nanclares et al. (2017), the act of crossing bounda-
ries in group learning, in which some students in one group extend their interaction
to members of other groups, helps to break up the relatively homogeneous discussion
environment within the group, allowing for an increase in the number of touch points
for interaction, which can improve the overall quality of the group discussion.

Interaction between students and learning resources

Academic interaction begins when students receive learning materials from the teacher
(Moller, 1998), which is one of the primary forms of online education (Vrasidas,
2000). Similar to traditional instruction, learning resources in online education con-
tain videos, e-texts, audio, web links and software files (Ruiz et al., 2006), the differ-
ence being that they are all delivered online via the internet. Instead of obtaining a
paper version for each individual (group) as in traditional teaching, groups of students
can see documents simply by clicking on links or files, improving internal student
debates’ efficiency. Zimmerman (2012) shows that learners’ frequency of interaction
and familiarity with the content of a course is positively correlated with the quality of
the final course completion by using the grades obtained from students’ participation
in the online course as an assessment factor. It is undeniable that online education has
made the transfer of some instructional resources (digital files) more efficient and con-
venient, and the enhanced efficiency of resource transfer has provided favourable sup-
port for online group learning (Zhang et al., 2019). The teaching of design subjects is
based in part on the support of electronic devices, such as using professional software
on computers to output design solutions. The software’s collaborative character helps
improve student interaction with knowledge (Cheung, 2021), and teachers and students
can use online collaborative software to carry out synchronous or asynchronous teach-
ing and learning activities. Adobe, for example, which develops design software, has
also focused in recent years on solving the problem of accessing and transferring file
resources in its software by transferring design files to the cloud so that group mem-
bers with access can access the resource remotely on different devices and can perform
interactive actions including editing and commenting (Adobe, 2021).
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Factors affecting the quality of online group learning
The impact of the number of group members

Many types of research have demonstrated that the group size in online learning signifi-
cantly affects the quality of interaction between internal members (Nagel & Kotzé, 2010).
Herner et al. (2002) believe that an online group size of no more than six people ensures
that all members have the best possible experience of participation. Jahng et al. (2010) sug-
gest that a group of 2—-5 members can perform better as a team. Furthermore, AbuSeileek
(2012) findings accurately show that groups of five members perform significantly better
in terms of internal interactions than groups of 2—7 members, but also point out that some
members within the group are entirely reliant on the work of others; some members are
too dominant, leaving other members with little opportunity to contribute. Tomei (2006)
argues that a membership size of around 12 is the ideal way to manage an online class-
room efficiently. Smith and Dirkx (2007) determined that four members per group were
an appropriate number to avoid too many group messages arising quickly. Gedera (2014)
research points out that too many people learning online can reduce the number of times
students have to talk and that delays in the network cause interruptions when students
answer questions, forcing them to repeat themselves later. Most studies tend to limit the
number of students per group to 2—7, however, these are lessons learned from conducting
online group instruction in other disciplines. Each discipline has its own pedagogical char-
acteristics and there is a general lack of research in the field on the applicability of group
sizes to design disciplines.

The impact of engagement

Engagement refers to the number and quality of behaviours in which students raise ideas
and questions to their peers or teachers in the classroom (Fassinger, 1995). Mason (2013)
concluded that engagement could be used to assess student performance, and to this end,
he defined three types of participants in online education. The first is active participants,
who eagerly answer all questions from the instructor and actively interact with other
peers; the second are lurkers, who read and complete the tasks assigned by the instructor
but are usually hesitant to interact with others; and the third is complete non-participants,
who enter the online classroom and speak by the course’s minimum requirements. Rocca
(2008) study mentions that teacher behaviour has a significant impact on increasing stu-
dents’ interest in participation. For example, when the teacher’s language is commanding
and aggressive, students show low interest in participation. Taylor (2002) came to similar
conclusions by investigating student engagement in online classes and therefore advocates
that schools should use student engagement in online classes as a rating scale and develop
detailed scoring parameters to encourage students to engage with their peers and, where
possible, identify the reasons for gaps between engagement levels.

The impact of the teaching platform interface
The “ Universal Design for Learning” (UDL) framework, developed by the Center for

Applied Special Technology in 1990, was initially designed to use technology to improve
the presentation of teaching resources and student assessment patterns in the digital age
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(Murphy, 2021). Given the lack of a physical contact environment for online education,
Houston (2018) proposed using the (UDL) framework to design and develop online teach-
ing courses. The research results demonstrated that this could significantly increase stu-
dents’ interest in engaging with the learning community. Trostle Brand et al. (2012) also
believe that this framework allows for greater flexibility in sharing teaching resources
and strategies, which in turn can effectively address the changing challenges of the online
learning environment. Lee et al. (2012) found that a unified interaction logic and layout
of the platform helped students learn quickly and reduce unfamiliarity, facilitating com-
munication within the group. Following a controlled experiment in which postgraduate
students at a university were divided into two online learning groups, Vonderwell and
Zachariah (2005)suggest that the interactive interface of the teaching platform should be
multithreaded to allow teachers to manage multiple online groups at the same time. How-
ever, that care should be taken to limit the number of groups to avoid information overload.
Based on qualitative research, Gedera (2014) observed that students were challenged by
early exposure to online education platforms because they were unfamiliar with the fea-
tures on the platform. For example, they were unsure how to set the status of their camera
usage. There is a lag in accessing instructional platforms for design students who are fresh
to university and for some older teachers who do not have much experience using digital
facilities (Adedoyin & Soykan, 2020).

Conclusion

Previous research has focused on the “ interactive “ aspect of group learning. ‘Interaction”
involves groups that include educators and learners and software-based digital instructional
resources. Many studies have demonstrated that group size, member participation, and the
interface architecture of the teaching platform all impact the quality of online teaching and
learning. In general, group learning has proved to be an essential component of instruc-
tional activities in design disciplines, and there is a rich case study of past research into
online group learning, but most of it has explored some general influences relevant to all
disciplines.

Methodology
Introduction

As discussed in the initial literature review, a typical method utilised in most online group
learning studies is to encourage stakeholders to participate and thereby collect their per-
spectives (Guest et al., 2018; Kim, 2013; Lee et al., 2012). This research strategy has been
well practised and has demonstrated feasibility (Davies et al., 2012). Therefore, this study
continues implementing the tenet of user-centred research by inviting people associated
with group learning in design disciplines to participate in the research methodology. A two-
track research methodology consisted of participatory design workshops (PD) and one-to-
one interviews. The participatory design was implemented early in the research, allow-
ing a diverse group of participants to participate in the research as equals (Sanders et al.,
2018), who would be encouraged to post insights on online group learning awareness and
interface layout to help the researcher understand the problem from the user’s perspective.
The interviews focused on collecting self-reports from participants (Denscombe, 2014),
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using content analysis to gain more insight into the specific feelings of students and teach-
ers about various aspects of online group learning. By practicing both research methods,
participants’ expectations and perceptions of online group instruction can be explored from
different perspectives, and the data obtained from both methods can be cross-validated to
increase the reliability of the findings. The research follows the University of Leeds ethical
guidelines, anonymizing participants to safeguard their privacy.

Context

In response to the risks presented by the Covid-19 pandemic, all teaching and supervision
activities for the MA Design programme offered by the University of Leeds ran, in aca-
demic year 2020-21, were taken online. This study was conducted throughout three terms
by one of its students in response to a brief presented by their supervisor, covering modules
on research methods, research and design, and dissertation. Within that context, the study
could provide timely insights into the programme’s required adaptation and transforma-
tion, as well as on the uses of industry tools (such as the Microsoft Teams platform), which
were quickly adopted by educational institutions for remote learning and teaching. In many
ways, this study’s methodology reflects that institution’s research-led approach to teaching,
as well as characteristics typical of design learning itself, such as teamwork, and problem-
based learning (Frascara, 2017).

Participant profile

The two research methods involved a total of 34 participants (11 educators, 23 learners),
whose common characteristics were that they were all currently engaged in studies related
to the field of design and had at least six months of online group learning or teaching expe-
rience. The research backgrounds of the selected participants encompass a wide range of
fields, including interaction, graphic, colour, service, typography, art, and fashion design,
to increase the reliability of the findings and make the sample more adaptable. The age of
the learners tended to be in the same range (20-30 years old), and the age of the educators
ranged from 30 to 64 years old. Detailed background information on the participants is pre-
sented separately in the following sections.

Participants in participatory design workshops

The number of participants was 12, consisting of 6 teachers (3 Males, 3 Females) and 6
students (2 Males, 4 Females). They were divided into 3 independent workshop sessions
(50 min each) based on their educational status, and this classification pattern enabled a
later test of whether participants from diverse backgrounds had varied understandings of
the research topic. Table 1 presents information on participants using the sessions as cat-
egorical themes.

Participants in one-to-one interviews
For one-on-one interviews, a total of 22 participants were selected as samples, includ-
ing 17 students (3 Male and 14 Female) and 5 teachers (3 Male and 2 Female). Students

are all recruited from the MA Design programme in the University of Leeds (except
for students undertaking the same brief as part of their studies). That programme is
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Table 1 Information on participants in participatory design workshops

Workshop code Gender Age (years) Identity Research background
Workshop [1] Male 21 Learner Graphic design
Male 23 Learner Service design
Female 24 Learner Interactive design
Female 24 Learner Interactive design
Workshop [2] Male 55 Educator Graphic design
Male 52 Educator Service design
Female 38 Educator Colour design
Female 34 Educator Graphic design
Workshop [3] Male 64 Educator Fashion design
Female 36 Educator Interactive design
Female 24 Learner Art and design
Female 23 Learner Interactive design

characterized by developing and supporting students to undertake research in differ-
ent design areas; therefore, participants show differentiation in specific research direc-
tions (Leeds, 2021). Table 2 presents specific background information on students and
teachers.

Table 2 Participant information

for one-on-one inferviews Attribute Number  Percentage

Learner

Age(years) 18-25 13 76
26-30 4 24

Gender Male 3 18
Female 14 82

Research Background  Graphic design 5 29
Interactive design 4 23
Art design 3 18
Packaging design 2 12
Service design 1 6
Social design 1 6
Type design 1 6

Educator

Age(years) 30-40 2 40
41-50 2 40
51-60 1 20

Gender Male 3 60
Female 2 40

Research background  Interactive design 2 40
Graphic design 2 40
Service design 1 20
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Procedure of methods
Participatory design workshop

The PD workshops consist of 1 open-ended activity and 1 heuristic creative activity
(Table 3), both of which rely on online collaborative software. The open-ended word activ-
ity is designed to ask participants to use words for summarizing their views on their past
involvement in online group teaching and aims to develop critical thinking. This individ-
ual activity ensures that participants’ thoughts are not influenced (Robertson & Simonsen,
2013). Collaborative processes (convergent thinking) are more likely to produce more
inspiration than individual creativity (Bjorgvinsson et al., 2012). Participants in the cre-
ative activity worked together to create a wireframe for the ideal interface layout of the
online teaching platform, getting insight into their internal preferences for the online group
teaching platform’s interaction mode and interface layout. The emphasis on individual
activities in the early phase and the implementation of cooperation in the later phase allows
members to express their opinions and exchange ideas to gain new ideas (Sanders et al.,
2010).

One-to-one interviews

The interviews were semi-structured to ensure that all of the prepared questions were
answered while allowing the respondents more latitude in explaining their points of view
to share ideas (Denscombe, 2014). The interview consisted of 3 parts in total. The first part
was a collection of background information, the second consisted of 7 questions that had to
be answered, and the last part was open-ended and optional. The moderator asks hard ques-
tions, the interviewees give their independent views on the questions, and the one-to-one
format ensures that they can articulate more clearly. Furthermore, because the interviewees
include both students and teachers, who play diverse roles in online group learning, spe-
cific changes to the exact interview questions have been made, although they all share the
same characteristics. They will approach the questions from the following angles:

e Number, frequency and content of group learning

e Feelings discussed within the student group
e Purpose of implementing group learning

Table 3 Introduction to participatory design workshop activities

Activity name Introduction Time Delivery

Open-ended word activity Each participant contributed 16 words 15 min Padlet
regarding online group teaching (the
most important, relevant, significant, and
challenging), subsequently whittled down
to four words per person

Creative activity Based on their experiences with group 35 min Miro
teaching, participants draw up an inter-
face diagram (wireframe) of the online
teaching platform and then work together
to revise and optimize the design
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The way teachers and students communicate with each other
Compare the feeling of the offline group

Managing the group experience

Assessing individual and group outcomes

Results and analysis
Introduction

The study obtained feedback from stakeholders on several areas of online group learning
through a participatory design and one-on-one interviews. A three-stage procedure of data
transcription, content analysis, and visual presentation was carried out using Nvivo soft-
ware (QSR, 2021). All interviews were transcribed as text and sorted into thematic cat-
egories (Braun & Clarke, 2006). They were then analyzed using content analysis methods
and backed up by quotes from participant responses. For retention and characterization,
the photos are then screenshotted or scanned. In order to better cite and label the interview
data, participants were given different IDs according to their status in online education
(Teacher=T, Student=S). The research analysis of the data aims to explore and answer the
following questions: “What is the value of online group learning for the design discipline?
What factors influence the quality of online group learning in design disciplines? What
are the potential advantages of online group learning? What are the specific challenges for
the design discipline in implementing online group learning?” Since many participants’
perspectives on specific issues were similar, the article merged and summarized them with
an apparent propensity to be similar to reduce the quantity of text or graphics used in the
study and make it more understandable. Almost all participants noted that network quality
stability affects the online group learning experience, similar to prior studies; however, this
is more of a problem to be solved in the realm of communication technology and hence
will not be considered a factor in this study.

Frequency of group learning and types of tasks

The interview’s first two questions are intended to determine the percentage of small-group
learning in the subject’s teaching and learning activities and the precise types of tasks cov-
ered. All teachers (N=5) reported teaching in small groups at least once a week. After
the pandemic, 59% of students (N=10) said they experienced an average of two weekly
group learning sessions. More than three group learning opportunities per week would be
reported by 12% of students (N=2). 29% of the students (N=35) said they had a group
study experience once a week (see Table 4). However, all teachers and students stated that
the number of lessons per week influenced the actual frequency of implementation, so
the data presented is merely an average reference figure. Overall, every participant said
they had at least one group learning experience every week, indicating that group learning
makes up many online delivery activities in design disciplines.

Regarding specific task types, most students reported that they had participated in at
least three different learning tasks. 88% of participants (N=15) said they most often par-
ticipated in small design projects, followed by 76% of students (N=13) who reported that
some theoretical topic discussions were common. This was acknowledged by all teachers,
who also stated that they assigned some tasks for brainstorming, information gathering,
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Table 4 Frequency of students’ participation in group learning

2,12%

5,29%
10, 59%

= Twice aweek = Onceaweek = Three timesa week

and work evaluation (Table 5). The above data demonstrates that the design discipline has
a much broader range of tasks that students learn, including practical design projects and
theoretical research.

Students’ and teachers’ perceptions of online group learning

Understanding the metrics of online courses from the stakeholders’ perspective is critical,
as their perceptions can significantly impact the development of subsequent teaching strat-
egies (Guest et al., 2018). Participants used words to interpret their perceptions of online
group learning in an open-ended activity designed by PD. At this point, 12 participants (6
teachers and 6 students) contributed 192 words describing online group learning, narrow-
ing the scope to 48 words (4 words each). The study found that most participants agreed
on evaluating online learning after grouping words of similarity, the same attribute, and

Table 5 Types of group learning tasks reported by participants
Discussion of theoretical topics [N S

Share and review work
Collection of materials

Design work

Brainstorming

123 456 7 8 910111213 141516 17 18 19 20 21 22

Collection of ~ Share and review  Discussion of

Brainstorming Design work X . .
materials work theoretical topics
M Teacher 4 5 5 3 5
m Student 9 15 11 9 13

M Teacher m Student
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the same category. The most crucial factor is that 75% of the participants (N=238) agreed
that “interaction” accurately describes the characteristics of online group learning, and
50% (N=6) said that “collaboration” was an essential part of their previous participation
in online group learning. This supports the need for more research on interaction quality
in this article. Based on the number of occurrences of the words, all words were classified
into three levels with the help of the Nvivo software and visualised employing word cloud
combinations in order to present the comparison results more clearly (see Fig. 1). Level
1 font (Orange) indicates that the term was mentioned by at least more than half of the
participants. Level 2 (Black) implies that at least 2 participants mentioned it, and level 3
implies that at least one participant mentioned it.

The impact of the number of people in the online group

The number of people in online groups in design disciplines was constrained by additional
factors (Table 6), such as the type of task and design software. Collaboration and design
software (e.g. Adobe XD, Miro and Whiteboard) are widely used in online environments
to deliver group tasks. Students share a file and interact in the software simultaneously to
annotate changes to their designs, share work and develop each other’s thinking. However,
about a third of the students (IDs S1, S2, S4, S7, S11, and S16) said that some design soft-
ware was generally unable to allow more simultaneous access due to equipment and net-
work quality issues. When too many visitors, operations can be delayed, and the screen can
become cluttered. A large number of participants (e.g. IDs T1, T2; IDs S3, S4, S5, S12)
indicates that small design projects are a common type of task and that this type of task
involves several specific aspects such as theoretical information, draught design, and test-
ing at the same time, implying that teachers must assign a sufficient number of students to
each task. In terms of reducing the teaching load, more instructors (IDs T3, T4) elaborated:
too small an individual group would result in more groups for the same class size, extend-
ing the time spent on teaching and assessment; however, too many students within a group
would result in a lack of opportunities for students to communicate. In addition, there were
times when a vote was required within the group to decide on the next course of action,
a typical example being “Sometimes when we disagree, we will vote to elect a workable
answer”, with around 35% of students citing a similar experience.

intelligent participation

timeliness Independent lonely

cloud globahzatlo‘ns e
© revolution learning

science trange

du
participation |gpe|
independent t Ya
. N daptable z??épc";fcec;m Dle e g connection digital  convenient
e remote advanced eXID€ instant coope ration
eting - software COMMunication atmosphere ;.. creative crash signal
unstable convenient interactive network recorded online
accessibllity digital copperation virtual group expensive awkward |nteract|0n agile gamfs .
'"‘E‘:"’"et restrictions share environment ; adaptation eff|C|ency shared "etwor
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Fig. 1 Participants’ perceptions and feelings about online group education: a preliminary selection of par-
ticipants; b final selection of participants. (Color figure online)
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Table 6 Reasons affecting the size of online groups in design disciplines

Reasons Quotations

(1) Reasonable distribution of tasks “There are usually several tasks, and each member is
responsible for one of them, and it all comes together.”
[IDs S3, S4, S5, S12]

“Ideally three to five, preferably four, to give them a
greater diversity of ideas and to facilitate the internal
division of labour.” [ID T1]

“Group discussion consists of research, design and
testing, and one person is responsible for each part to
ensure that the learning results are suitable for most
people.” [ID S1]

(2) Avoiding awkward silent situations “Three people are the best match to avoid the awkward-
ness of two people...” [IDs S7, S9]

“Sometimes, when we disagree, we vote to elect a work-
able answer.” [IDs S4, S6, S8, S12, S14, S16]

(3) Limitations of online collaboration software  “Many times we need to use design software to collabo-
rate on tasks, and,,,, usually has more than four people,
and the software gets laggy.” [ID S4]

“I like to use online collaboration software with my
classmates. If there are too many participants, the
interface will have too many moving signs, and the
picture will be confused.” [IDs S2, S7, S11]

“While most synchronous collaboration software claims
to support multiple people working simultaneously,
more than five users often get stuck.” [IDs S1, S16]

(4) Reducing the teaching load “...., if each group is limited to a minimal number of
students, e.g. 23, many groups will be created, and 4
to 5 students per group is the appropriate allocation
rule.” [ID T3]

“If too many groups are included in the teaching, more
time must be spent listening to the presentations one by
one.” [ID T4]

The impact of the platform’s interface and interaction logic

This section contains data from the participatory design (creative activity) and one-to-
one interviews.

Participatory design (creative activity)

In this activity, participants worked in groups to present their ideas for the online
real-time teaching platform interface, which was further developed into a wireframe
diagram. There is a common perception of teachers’ and students’ views on online
instructional platforms, but they differ in their specific focus. The teachers’ preference
for controlling several groups via the camera shows that the platform was previously
inconvenient for managing many groups simultaneously. Instead, students focused on
developing the chat box design, which was seen as a convenient medium for interac-
tion. However, keeping the main area for sharing screens or collaborative whiteboards
and having a participant camera area was agreed upon by all participants (see Table 7).
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These ideas were likewise echoed by many of the participants in the interviews, which
will be detailed subsequently.

One-to-one interview data

Over two-thirds of the participants agreed that the web-based group learning format made
it simpler to transfer digital educational materials (e.g. ID T3; see their quotes in Table 7),
which is consistent with many prior studies’ findings (Cheung, 2021). Instructional
resources for the design discipline include more software packages, digital files, links to
web collaboration tools, etc. The chat box was seen by students as an essential medium
for achieving rapid transfer of teaching resources in this process, echoing the preference
of teachers and students for this feature in the PD workshop. However, the rapid trans-
fer of instructional resources puts pressure on students to manage documents from differ-
ent courses, resulting in information overload (Vonderwell & Zachariah, 2005). Because
they frequently moved between digital teaching resources utilising a single device, most
students said they could not fully immerse themselves in group discussions (e.g. S1, S13,
S14). Information overload was exacerbated by students’ lack of digital abilities, with
several (IDs S4, S7, and S12) noting that they needed to learn manipulatives early in the
course, resulting in reduced discussion time.

Furthermore, all teachers acknowledged the difficulties of managing many groups on
the teaching platform and the absence of physical access, making multiple managing
groups simultaneously tricky. Furthermore, in line with the feedback provided by teachers
in the PD workshops, some of the teachers who participated in the interviews indicated that
the camera was an ideal window for Interaction (Cole et al., 2021), but that students rarely
turned it on (IDs T2, T3, TS). 68% of participants (N=15) reported that offline instruction
could be interactive by observing facial expressions, but online discussions with the cam-
era turned off led to a further reduction in the medium of interaction. Providing a virtual
dynamic image of the avatar seemed an excellent solution strategy (IDs S13, S15), which
avoided students being directly confronted with a static “screen wall”, but other partici-
pants’ responses did not further explain their perceptions of this strategy. Table 8 shows
the specific challenges posed by the interactive interface and operational logic and the cor-
responding references.

The impact of the way teachers manage their groups

Instructors shared ways of interacting with the group and strategies for assessing learn-
ing outcomes (Table 9). Regarding posting tasks, some teachers (IDs T2, T3, TS) tended
to use the chat box for text messaging rather than speaking, which was the same as the
students’ habit. The teachers (IDs T1, T2, T3) felt that “Regular or Irregular Spaced Com-
munication” would allow for good student monitoring and feedback when interacting with
their groups. In addition, some teachers (IDs T2, T4) assign tasks in advance to enable an
accurate assessment of individual performance. Furthermore, the opportunity to analyze
each student group’s outcomes in the primary virtual classroom allows other students to
comment on the results, allowing for more interaction and shared learning. The strategies
offered by the teachers seemed to address the challenges posed by the online format for
managing groups, but the responses from students reflected the ‘blind spots’ in this man-
agement strategy, which are explained in the following sections.
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Table 8 Challenges caused by interactive interfaces

Challenges

Quotations

(1) Managing multiple groups

(2) Sharing instructional resources

(3) The strangeness of the operational logic

(4) Interface information overload

(5) Facial contact

“When I get into a group, sometimes people turn off their
cameras or do not talk, and I cannot judge their participa-
tion.” [IDs T1, S11, S12, S15]

“I prefer Zoom for group teaching because it is easier to man-
age many groups simultaneously.” [ID T2]

“Teams and DingTalk require students to enter or leave
groups independently.” [IDs T4, T5]

“I normally upload group tasks, including links and papers,
to the main virtual classroom before the group meeting so
members can examine them at any time.” [IDs T2, T3]

“Chat boards are also a good way for me to share content
with students temporarily.” [ 1Ds T2, T4]

“When I have a new idea in my head, I need to open up a col-
laboration software like a whiteboard and share it with the
group, which takes much time.” [ID S12]

“Zoom had better navigation, and I could easily divide stu-
dents into groups, but it did not allow me to keep minutes for
long periods.” [ID T2]

“Many features are just icons without explanations, so I am
afraid to click on a feature in case something goes wrong.”
[IDs S3, S7, S9, S16]

“The teacher published a group list in Teams, and we found
the group we belonged to, but in the first few meetings, we
did not pay attention to where to find the specific group and
how to join...” [IDs S4, S7, S12]

“Technology limits students’ reactions, and sometimes stu-
dents cannot find places to share or turn on their cameras,
resulting in sessions that take longer than when I do physi-
cal teaching.” [ID T2]

“... In order to compare the designs of several team members
at the same time, I had to open different software, but some
software did not support split-screen very well...” [ID S14]

“I had to switch back and forth between many apps... The
screen limits me from doing more things.” [IDs S1, S13]

“Maybe for those who do not want to turn on the camera,
there are some virtual scenes because I do not want to talk
to the wall.” [IDs S13, S15]

“Many people do not turn on their cameras and cannot watch
facial expressions to communicate with each other.” [IDs
T1, T2, T5, S1, S4, S9, S11, S12, S15]

“If I can see the other person’s facial expression, I can tell
when he or she wants to speak, thus avoiding simultaneous
conflict.” [IDs S5, S6, S8, S12, S16]

The impact of conflict within student groups

88% of the students (N=15) reported a great deal of conflict within the online group,
which resulted in many times not being able to have an intra-group discussion or hav-
ing to extend the time, ultimately reducing the interactive experience between mem-
bers. They described specific influencing factors in five areas (Table 10). Nearly half of
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Table9 Teachers’ behavior in managing online groups

Behaviours Quotations

(1) Posting of instructional tasks “I like to send the instruction to students via chat so
they can check up on the latest news.” [IDs T2, T3]
“If I join a group and find that their discussion is ineffi-
cient, I will directly assign specific tasks; for example,
A is responsible for task 1, and B is responsible for
task 2.” [IDs T2, T4]

(2) Monitoring and responding to students “... I'will go into random groups and ask them where
they are at...” [ID T2]
“I usually send them back to the big conference room to
report on their achievements at a certain time.” [1Ds
T1, T3]
“.. Regularly ask students who are not speaking if they
have any problems or opinions.” [ID T2]

(3) Assessing individual performance “It is a little difficult because when I go into other
groups, I cannot monitor the other groups, and 1
usually just ask them what each person is responsible
Sor.” [ID T1, T5]

“Assign each person’s responsibilities in advance, and
once they submit the group work, I can easily identify
each person’s efforts.” [ID T2]

(4) Assessing the learning outcomes of the group “Some teachers like to ask questions in order of name;
for example, student A is invited to give A group
report this time, and student B is invited next time.”
[ID S1]

“....., I would have every student in a group participate
in the presentation, each introducing his or her part of
the presentation.” [IDs T1, T2, T4, T5]

“Assessment sessions are usually conducted in the main
virtual classroom, where students share their results
on a shared screen so that other groups can watch and
comment.” [IDs T1, T2]

the students reported conflicts in assigning specific tasks, such as members preferring
relatively easy tasks, resulting in some tasks being left unattended (IDs S4, S11). This
caused the pre-team to spend more time coordinating the division of labour than carry-
ing out the work. Furthermore, there were sometimes ambiguous perceptions of the task
within the student group and discrepancies in ideas between members, which required
teacher intervention (e.g. IDs S6, S9). However, the online format requires more steps
to establish a connection between the student group and the teacher (Chang & Kang,
2016), and students cannot raise their hands or call out in the same way as in a physi-
cal classroom (an issue later fixed by an update of the online system used). Without
immediate access to the teacher, interactions may have to be suspended or delayed until
the teacher enters the group to coordinate. Although instructors believe that they can
achieve as much quality interaction with the group as possible through inspection, there
is a time lag, and by the time the inspection reaches the group, the problem may have
been solved or skipped. The difficulty in interacting with the teacher promptly causes
the online group to take more time to complete the same task at the same difficulty level.
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Table 10 Types of conflict that exist within the group

Factors Quotations
(1) Unclear group tasks “Sometimes, our whole group did not understand the meaning of the task.”
[ID S9]

“When there is confusion on the task within the group, we tend to discuss
and solve the problem internally and try not to go to the teacher. It is
very troublesome, and he may deal with the problem in another group.”
[IDs S2, S7, S8, S11, S17]

“If the problem has seriously affected the progress of the discussion, such
as being unable to log in to a certain software, we will select one person
to contact the teacher through Teams.” [IDs S1, S2, S6, S9, S11]

“It would be nice if the teacher could see the group discussion and join
in.” [ID S6]

(2) The way of assigning tasks “Because students from different cultures are organised together, some-
times no one is willing to take the initiative to do a certain task...” [IDs
S4,S11]
“... No one volunteered to assign tasks, leading to silence for the first few
minutes.” [IDs S4, S8, S9, S11, S15]

(3) Participation of members  “... Some people are too pushy and want to speak up on everything, and
sometimes they have to listen to their point of view to maintain group
harmony.” [ID S5]

“The lack of gestures and body movements, coupled with the distractions of
the Internet, has led some people to choose not to share their opinions...
or to adopt someone else’s opinion.” [IDs S3, S11, S12, S13, S15]

“I could not see their faces, sometimes they only spoke once for a long
time, and there was not enough collaborative atmosphere within the
team.” [IDs S1, S9, S15]

(4) Differences in ideas “... Internal members sometimes give up cooperation because they have
different ideas and go their way.” [IDs S13, S17]
“We must spend more time discussing an acceptable outcome to all.” [ID
S1]
“Everyone’s personality is different, and in the absence of a teacher’s
supervision, some people will directly choose silence to express their dis-
satisfaction.” [IDs S1, S17]

Discussion
Three or five members is the appropriate number for online group learning

Group size’s impact on online courses’ quality is mainly determined by interactivity, and
class size has been demonstrated to affect student involvement with the class (Kim, 2013;
Nagel & Kotzé, 2010). This was also acknowledged by the participants in the early stages
of the interviews. A summary analysis of the responses revealed a consensus among stu-
dents and teachers on group size allocation, which was similar to the findings of some pre-
vious studies (Jahng et al., 2010) that maintaining 3 to 5 members per group is an appropri-
ate size, which is influenced by generic factors (e.g. task format and length of instruction),
but also by design or collaborative software capacity. With this number of students, the
instructor is confident that the activity of ideas within the group can be ensured, and that
each student can participate in the interaction on the task; on the other hand, this avoids
generating too many groups and prolonging the instructional assessment. Students believe
there is a single way of interaction in a group of two, and a group of three is more suitable
for interactive discussion. And the maximum capacity of the design software results in the
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best software interaction experience for collaborative designs, usually with no more than 5
members. In addition, establishing an odd number of panel members ensures that internal
gaps in opinion can always emerge, avoiding a situation where opinions are balanced and
deadlocked. Overall, a group of 3 or 5 members was considered as the most appropriate
online group size for the design discipline.

Instructional information overload and lack of digital skills training

The objective characteristics of online education dictate that courses must be delivered
through a specific educational platform, and the interface of the software is the most direct
point of contact, so identifying the quality of interaction between teachers and students and
the teaching platform is crucial. However, teachers’ reports did not focus on whether stu-
dents had adequate software collaboration skills, which is similar to previous findings (Le
et al., 2018)). Due to a lack of training in relevant digital experiences, some students can
experience anxiety when accessing the teaching platform, particularly when experiencing
connectivity issues that make the experience slower (Adedoyin & Soykan, 2020; Gedera,
2014). Consequently, students were slow to engage in group discussions and share content,
taking more time to familiarize themselves with the functions, and the actual group discus-
sion time was compressed. In contrast to the asynchronous training videos provided by
the MOOC, providing synchronous instructor-led simulations before the start of the lesson
would be more advantageous in responding to students’ queries. In addition, unfamiliar-
ity with the interface makes it more challenging for learners to interact with instructional
resources (Vonderwell & Zachariah, 2005). As analysed earlier, instructional resources for
design disciplines (e.g. software packages, images, websites, etc.) are more efficient and
convenient to transfer in the online format. However, with a single device interface as the
operating platform, students need to spend much energy switching back and forth between
different educational resources, resulting in their inability to immerse themselves in the
interaction with their peers—an issue that could be mitigated by optimizing the number
different formats of learning resources.

Independent learning and free-riding behaviour within the group

Student report assignments and discussions often break out in conflict, which affects the
interaction between members. Although some instructors try to decrease conflicts by
assigning specific tasks to each member in advance, this could also affect collaboration
between students. In this model, learners often aim to achieve personal fulfilment at the
expense of interacting with other group members (Le et al., 2018). The individual mod-
ules of the group tasks work independently, making it harder to bring the final outputs
together. In the interviews, 91% of the participants (N=20) reported that group tasks in
the design discipline were predominantly small design projects. As tasks in design projects
are sequential, low-quality outcomes in one session (task) can reduce the performance of
the whole group and outcomes are sometimes assessed as a whole, with more able students
being forced to take on more responsibility to ensure overall performance (Chang & Kang,
2016). Although educators attempted to reinforce teamwork by entering groups from time
to time to check in and help students build a collaborative environment (Coll et al., 2013),
the online format prevented educators from monitoring multiple groups simultaneously,
limiting awareness to groups with immediate need for help. In addition, student responses
referred to difficulties in communicating with colleagues, with some students disengaging
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from the group discussion by turning off the camera and some speaking rarely or agreeing
with each other outright; or responding only briefly when the teacher entered the group.
These low or no contributors rarely participate in the interaction within the group but enjoy
the results of the group discussions, resulting in “Free-Riding” behavior in learning (Le
et al., 2018). Some previous studies and student responses also mention that implementing
anonymous peer review strategies can reduce the frequency of this behavior (Chin & Over-
ton, 2005), and that students will have to take responsibility for improving the evaluation of
themselves by other members.

The mismatch between teachers’ actions and students’ expectations

Previous research has identified the difficulties that the online format causes teachers in
managing groups, focusing on accurately assessing the achievements of individual mem-
bers and achieving high-quality interaction with groups of students. Teachers providing
immediate and efficient feedback to group members have been shown to help them main-
tain the effectiveness of their interactions (Coll et al., 2013). Although instructors indicated
that they were confident in assessing student group performance and described specific
assessment strategies, limitations of the online system previously described might cause
a discrepancy between the monitoring of group learning and student expectations, and
that “High delayed interaction” existed between the teacher and the group discussion pro-
cess. This is reflected in the difficulty of obtaining quick guidance from the educator when
problems are encountered during group discussions (Jirveli & Hadwin, 2013), which
can lead to discussions being stopped or misdirected. The online format isolates physical
space (Malmberg et al., 2015) and is constrained by online platforms that force teachers to
immerse themselves in interactions with one group for a fixed period, lacking the senses
to manage the status of multiple groups simultaneously (Chang & Kang, 2016). The delay
in the teacher’s perception of the group’s needs results in a mismatch between “student
needs” and “teacher support” in time. In some respects, subsequent updates to the online
collaboration platform have mitigated those issues, by providing easier ways to organize
and navigate groups.

Conclusion

This research exposes the multiple factors influencing online group learning in design dis-
ciplines and the complexities. A user-centered ‘“Dual-track” research approach (partici-
patory design and one-to-one interviews) was implemented to investigate the factors that
influence the quality of online group learning interactions from the perspective of design
students and teachers by reviewing past research on online group learning and taking into
account the characteristics of teaching and learning activities in design disciplines.
Through its analysis, the study first confirmed that group learning is an invaluable teach-
ing method in the design discipline. It also argues that “interaction” is at the heart of online
group learning in design disciplines and that several factors condition the experience of
teachers and students in this process. Some factors are prevalent, and others are not men-
tioned in previous studies of online group learning in other disciplines. Following a quali-
tative analysis of participants’ responses categorized by theme, the study defined four main
factors influencing the quality of group learning interactions: group size, interaction inter-
face, management approach and intra-group conflict. After further cross-analysis of the
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various categories of influencing elements, the study found precise interactions between
them, and some specific issues and phenomena were further identified.

Firstly, group size has also been shown to affect the quality of group learning, with three
or five participants considered to be the appropriate number for designing individual group
learning in the subject, mainly due to the specific type of multi-session tasks and unique
software. The group can create a good learning dynamic and avoid confrontation at this
size. Secondly, the study identified difficulties in the management of group learning ses-
sions. The limitations of the platform hamper communication between teachers and stu-
dents in the online format. Assigning students to tasks in advance ensures greater clarity
on subsequent assessment tasks, but this can lead to groups splitting from groups to indi-
viduals. Students focus on their tasks among themselves, making an already fragile online
group even looser. A difficulty in group work management might cause blind spots in the
perception of collaborative work, and a lack of correspondence in the timing of the “inter-
action”, which has led to independent learning and “free-riding” within the group by some
students. The online format makes sharing some of the teaching resources easier. However,
the large amount of design subject content that is converted into online documents makes
it challenging for learners to manage teaching resources and further contributes to informa-
tion overload. In addition, we have identified the need for students to be trained in digital
interaction skills, to support them in managing online learning content and participating in
group discussions simultaneously.

Overall, a reasonable group size ensures a well-defined division of labor patterns and
frequency of interaction in online discussions. Educators who manage to increase the
frequency of interaction can stimulate collaborative behavior within the group and avoid
negative learning by some students. Increased training of students in digital competencies
will enable them to become more confident and proficient in handling online instructional
resources, and more energy can be diverted to interaction with other members of the com-
munity. This study can serve as an empirical basis for further exploring online group learn-
ing in different design disciplines and can provide a reference strategy for future design
faculty and students in terms of online group learning. Indeed, many of the issues dis-
cussed by this study have been, later, addressed by adoption of new tools and update of
existing ones, the adoption and dissemination of practices in online teaching, as well as
clearer guidance for students on collaborative teamwork.
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