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Abstract 
Following the COVID-19 pandemic, research on Virtual Design Studios (VDS) increased 
significantly, revealing mixed opinions about their limitations. This paper aims to present these 
contrasting views on VDS education, with a particular focus on peer-learning. While many 
studies argue that peer-learning diminishes significantly, or even disappears in VDS, others 
claim the opposite. The conceptual framework of this study explores the possible limitations of 
peer-learning in VDS and critically highlights how COVID-19-related anxiety may have 
influenced many of these opinions. The empirical study discussed in this paper is based on an 
Erasmus+ project titled European Strategic Partnership Project: European Interactive Industrial 
Design Studio (EINSTUDIO). Students and instructors from three different countries participated 
in EINSTUDIO. The project aimed to leverage recent developments in online and web-based 
communication to address the challenges of teamwork in cross-national teams. Accordingly, 
this paper investigates whether current virtual technologies support the implementation of 
cross-national design studios. Variables such as motivation, collaboration, cultural diversity, and 
the contribution of the e-learning infrastructure are examined through participants’ self-
evaluations. The findings indicate that although virtual peer-learning presents certain 
limitations and cross-national collaboration poses even greater challenges, a more structured 
methodology, syllabus and close supervision, such as EINSTUDIO’s semi-hybrid studio model, 
syllabus, and platform can help mitigate issues related to peer-to-peer communication and 
collaboration issues.  
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Introduction 
The studio course is widely regarded as the core and most intensive component - the backbone 
- of undergraduate design curricula, including architecture (Özorhon & Sarman, 2023), urban 
design and planning (Peimani & Kamalipour, 2022), interior design (Kurt Çavuş & Kaptan, 2022), 
product and industrial design (Toprak & Hacıhasanoğlu, 2019; Fleischmann, 2020), graphic 
design, and fashion design (Fleischmann, 2020). Studio work applies theoretical knowledge 
from lectures to practice-oriented, real-world projects (Kumar et. al., 2021), and is 
characterised by hands-on learning, individualised instruction, and frequent feedback 
exchanges (Fleischmann, 2020). It relies heavily on face-to-face interaction and iterative 
processes, which led many educators to be sceptical of online studios even before the 
pandemic (Fleischmann, 2021). However, Fleischmann (2021) describes the COVID-19 shift as a 
“sink-or-swim” moment, noting that both educators and students adapted more effectively 
than expected. 
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Although VDS dates back to the early 1990s, they became essential during the pandemic as 
programmes had to rapidly transition to remote or hybrid models (Iranmanesh & Onur, 2021). 
This abrupt change spurred increased research interest in VDS, yielding mixed perspectives on 
its strengths and weaknesses. A Google Scholar search for "Virtual Design Studio" returns an 
average of 71 results annually between 2000 and 2019, but this number surged to 197 in 2021, 
with continued growth in subsequent years (see Figure 1). While VDS initially gained traction in 
the late 1990s, it remained a relevant topic through the 2000s and 2010s before experiencing 
renewed prominence in the early 2020s.  

 

Figure 1. Google Scholar search results per year that include VDS and peer-learning 

 
A key issue in recent VDS studies is peer-learning. As shown in Figure 1, peer-learning has 
become a prominent topic in VDS pedagogy since 2018, with 19–20% of publications between 
2021 and 2024 addressing it. Although earlier results retrieved through these keywords include 
some extra-pedagogical articles and conference papers, most are relevant to design education 
literature. Traditional studios were seen as physical environments where students interacted, 
inspired one another, and informally exchanged knowledge and practices (Perolini, 2019). 
Consequently, peer-learning remains a significant and debated theme in VDS literature, with 
mixed views on its effectiveness. 

Jones (2022) highlights that the complexities of studio-based learning have only recently gained 
scholarly attention, particularly regarding social dynamics, informal learning, and hidden 
curricula. As such, peer-learning in VDS remains an emerging research field. The following 
chapter reviews key findings from existing studies and presents a conceptual framework 
defining the studio and VDS. Given this paper’s specific focus on cross-national collaboration 
and peer-learning via VDS, subsequent sections describe the implementation of the Erasmus+ 
project EINSTUDIO as a case study. Students’ reflections and perceptions are presented as the 
study’s primary findings. 
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Conceptual Framework and Literature Review: Studio 
The studio course, rooted in craft-based disciplines, is considered the core of the curriculum. 
Typically held once or twice a week for half a day or longer, it requires a shared physical space 
and emphasises experiential, collaborative learning. It is usually delivered to small groups and 
refers not only to the course itself but also to the physical, social, and cultural environment 
where real-world design problems are addressed under the guidance of expert practitioners 
(Jones et al., 2021; Crowther, 2013; Taşlı Pektaş, 2012; Johns & Shaw, 2006). Contemporary 
studio pedagogy in design schools follows a Bauhaus-inspired model, itself rooted in the École 
des Beaux-Arts tradition of the 19th century. Students engage in realistic design problems (Taşlı 
Pektaş, 2012), with an emphasis on craftsmanship and apprenticeship through direct tutor-
student interaction (Thoring et al., 2020). 

Studios are tutor-centred (Cao, 2019), and tutors are often practitioners with little formal 
pedagogical training (Fleischmann, 2020). This distinctive interaction makes the studio the 
hallmark of design education—rich, complex, experiential, contingent, often messy, and 
difficult for newcomers and non-designers to grasp (Jones, 2022). Project briefs are typically 
open-ended, with no single correct answer (Fleischmann, 2020). As such, the studio learning 
model is problem-based, constructivist, explorative, and creative, often shaped by productive 
ambiguity (Jones et al,. 2021). 

Studios involve critical feedback loops, commonly known as "crits," which support iterative 
design processes (Fleischmann, 2020; Goldschmidt et al., 2010). A crit is feedback from a tutor, 
helping students generate and evaluate concepts through dialogue, gestures, and other forms 
of interaction. However, studio learning is not limited to crits. Students also engage in self-
learning and peer-learning (Lotfabadi & Iranmanesh, 2024), creating knowledge both 
independently and collaboratively (Corazzo et al., 2023). Peer-learning in studios is often 
described as having a “beehive effect,” where the collective energy of students—whether 
working individually or in groups—stimulates shared learning (Blevis et al., 2007). 

This unique pedagogy depends on people, identities, networks, interactions, material 
surroundings, atmospheres, and moments of serendipity (Corazzo et al., 2023). Donald Schön’s 
concept of design as a reflective practice is frequently cited to capture the complexity of studio 
learning (Kaya Pazarbaşı, 2019). Students learn by reflecting on the behaviours of tutors and 
peers, as well as their prior knowledge. Although highly experiential and context-dependent—
making it difficult to objectify—the studio remains central in design education due to its 
adaptable, signature pedagogy (Jones, 2022).  

Hapticity, Kinaesthetic and Spatial Perception in Studio 

Studios in product or industrial design programmes are similar to other design studios but are 
distinctly oriented towards mass production (Bodur & Akbulut, 2022). They emphasise 
experiential prototyping using full-scale models and usability testing (Tzeng, 2011). 
Consequently, in addition to visual, verbal, and written communication, tactile interaction—
referred to as hapticity—plays a key role (Düzenli et al., 2018). Hapticity, or the sense of touch, 
is supported by kinaesthetic awareness—bodily sensations related to movement and spatial 
orientation (Özdamar et al., 2021). Haptic perception provides feedback on qualities such as 
texture, hardness, elasticity, temperature, weight, shape, stickiness, wetness, and viscosity, 
often more effectively than visual input (Minogue & Jones, 2006). 
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While haptic and kinaesthetic experiences are also essential in disciplines like architecture, 
urban design, interior design, and fashion or textile design (Özdamar et al., 2021; Atkinson et 
al., 2013), their application varies across fields. For instance, fashion designers choose fabrics 
by touch (Atkinson et al., 2013), while kinaesthetic experiences include sensing object weight or 
walking along inclined paths (Özdamar et al., 2021). Some of these sensory elements—such as 
recommended walkway gradients or sleeve lengths—can be quantified. However, many remain 
subjective, like the feel of tarmac versus gravel, the coldness of steel versus plastic, or the 
softness of silk compared to linen.  

Hands-on learning in Studio 

Haptic feedback and kinaesthetics are integral not only to the designed object but also to the 
learning experience. While vision and sound often suffice for communication, haptic feedback 
enhances perceptual quality (Bruns et al., 2007; Başdoğan et al., 2000), and spatial 
comprehension of objects or people on a screen remains limited (Davis et al., 1994). This issue 
persists in remote design education, particularly in architectural studios, where it is often 
underemphasised (Özdamar et al., 2021). Similarly, auditory perception is influenced by spatial 
variables, especially vibration. For instance, touching an object or hearing its pitch when struck 
helps distinguish between chrome-plated plastic and polished steel. 

Haptics supports hands-on learning: physical interaction with materials and tools is a powerful 
educational method that fosters practical skills (Minogue & Jones, 2006). Thus, being hands-on 
is not merely about sensing tactile qualities, but about engaging in a distinct learning mode. 
Minogue and Jones note that the term "hands-on" reflects the role of touch as an active, 
discovery-based sense, with many tactile metaphors embedded in everyday language. Learning 
by touch feels more real than learning by sight alone (Jones et al., 2005).  

Proximities and Synchronicity in Studio 

Design education has long been associated with a physical space that simulates professional 
practice through tools, materials, and surroundings (Wragg, 2019; Petrova, 2021). Many 
instructors still view physical studio spaces as essential, yet this reliance also highlights their 
limitations—physical and geographical constraints, limited resources, and unequal access for 
students (Lagier, 2003; Huang et al., 2017). COVID-19 prompted a narrow focus on physical 
elements—surfaces, surroundings, and tools—since these became suddenly inaccessible. 
However, this perspective often lacked a deeper understanding (Jones, 2022). 

Jones proposes that studio is defined by three dimensions: time, space, and being. Simply 
translating traditional studio to VDS by addressing time and space superficially overlooks 
deeper forms of engagement. He argues that time refers to the level of synchronicity, space 
involves more than physical proximity, and being concerns readiness to learn, connect, and 
contribute. Physical proximity is frequently conflated with social or temporal closeness—an 
assumption challenged during the pandemic when many participated online via limited tools. 
Yet studio has never been fully synchronous or socially cohesive; students may share a space 
yet remain disconnected, or contribute meaningfully even when absent. As Jones summarises, 
social proximity is not strictly tied to physical or synchronous presence.  
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Peer-learning in Studio 

In studio, students interact with both instructors and peers, learning to express ideas verbally 
and visually while considering others’ perspectives, which deepens their understanding 
(Petrova, 2021). Studio is a semi-public, social space where critique is shared, and peer support 
fosters a sense of community (Lotz et al., 2018). This signature pedagogy exposes students to 
multiple viewpoints (Kemp & Grieve, 2014). While critique traditionally flows from tutor to 
student, peer-to-peer critique is increasingly recognised as a key mode of knowledge-building, 
socially constructed through interaction and collaboration (Gray, 2013). Students learn from 
and with each other in both formal and informal ways (Coorey, 2016). 

Sidawi’s findings, cited by Lotz et al. (2015), highlight that peers often have a more positive 
influence than tutors, whose feedback can inhibit creativity. Peer-learning is broadly defined as 
the exchange of knowledge, ideas, and experiences among students (Zamberlan & Wilson, 
2015), and many feel more comfortable seeking or offering help to peers (Coorey, 2016). 
Coorey argues that growing student numbers and increasing curricular demands make peer-
learning increasingly important, helping alleviate the challenges educators face in balancing 
theory and technology instruction. Peer-learning can be informal or more structured, such as 
peer tutoring or monitoring (Zamberlan & Wilson, 2015), and also includes collaborative or 
team-based learning (Coorey, 2016). This paper adopts an informal understanding of peer-
learning, encompassing unstructured, horizontal interactions, often occurring in small groups. 
Teamwork, in this context, is a concentrated form of peer-learning. Referring to Johnson & 
Johnson’s earlier research, Coorey noted that peer-learning is traditionally believed to require 
face-to-face interaction. This paper critically examines whether physical proximity is truly 
essential for effective peer-learning, and whether such arguments remain valid in the context 
of VDS.  

Teamwork in Studio 

Collaboration, negotiation, and teamwork across disciplines are now essential elements of 
design practice (Tessier & Carbonneau-Loiselle, 2023), reflecting the shift from solitary design 
to team-based approaches (Tessier, 2021). Teamwork, whether face-to-face or virtual, is widely 
used in design education to simulate professional practice (Demir, 2016; Britton et al., 2017; 
Itkonen, 2009; Ünal et al., 2022). According to Tessier & Carbonneau-Loiselle (2023), teamwork 
involves activities that could be done alone, those requiring peer input, and those only 
achievable collaboratively. These foster skill development in communication, self-expression, 
adaptability, organisation, and problem-solving. Teamwork encourages creativity (Igbinenikaro 
et al., 2024), facilitates idea exchange (Demir, 2016; Patel, 2024), and enhances output quality 
through diversity (McLeod et al., 1996). Patel argues that collaboration fosters deeper 
engagement than peer-learning in individual settings. 

Despite its benefits, teamwork presents challenges, including differing work ethics, conflicts, 
and unequal participation (Friis, 2015; Meseguer-Dueñas et al., 2016). Effective communication 
is essential but often underdeveloped in students (Salas et al., 2008). In VDS, the lack of 
informal interaction heightens the need for structured peer engagement (Lotz et al., 2015). 
Tools like Miro support connection and task coordination (Petrova, 2021). 
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International studios introduce further complexities. Ethnic diversity may cause distrust, 
communication barriers, or social division (Friis, 2015; McLeod et al., 1996; Cooper, 2009). 
Language and time zone differences complicate collaboration (Marchman, 2002; Sadecka, 
2014). While diverse teams can enrich learning, students often feel more comfortable in 
homogeneous groups (Friis, 2015). Some institutions now implement intentionally global, 
virtual studios. For example, Northumbria’s Global Studio connected students from the UK, 
USA, Australia, and Korea via video conferencing, with logistical issues like differing academic 
calendars (Bohemia, 2010). Similarly, the UNSW–Waseda studio (2020–2022) operated fully 
online using Miro and Concept Board (Pernice et al., 2023). Though these tools supported 
critique, analysis, and international collaboration, they also limited contextual understanding 
and peer-learning due to technical constraints.  

Teamwork in Virtual Studio 

Cochrane et al. (2008) define a virtual team as one with shared goals, interdependent work, 
and geographically dispersed members. Earlier research highlights that VDS enables students to 
work across time and place, and combining synchronous and asynchronous tools enhances 
satisfaction by improving decision-making, participation equity, and analytical depth compared 
to face-to-face teamwork (Resta & Laferrière, 2007). While instructor leadership is necessary in 
VDS, this mirrors face-to-face studios. Gül et al. (2008) found that over half of students 
struggled with remote teamwork, citing the lack of in-person interaction. They stressed the 
need for systems that manage tasks, schedules, file sharing, and communication in VDS, along 
with encouraging peer-to-peer critiques. Though virtual tools have significantly advanced since 
their study, some criticisms still apply, likely due to insufficient hierarchy, leadership, and 
organisational skills among student teams. As Friis (2015) noted, whether in-person or virtual, 
lack of hierarchy can lead to discomfort and conflict. Effective teamwork in VDS requires 
utilising multiple tools (Taşlı Pektaş, 2015). 

Mixed views on peer-learning and teamwork are prevalent. Some argue fully virtual studios 
hinder informal interaction, peer-learning, active engagement, and collaboration (Süner Pla 
Cerdà et al., 2025). Peer collaboration is often seen as ineffective (Alnusairat et al., 2020), lost 
(Grover & Wright, 2023), declined (Iranmanesh & Onur, 2021), or disrupted (Hepburn & 
Borthwick, 2021). Wang (2025) suggests mutual engagement in design education—particularly 
in architecture—is rooted in physical presence, while virtual tools merely support basic idea 
exchange. Many researchers favour blended models. However, some findings are heavily 
shaped by the psychological effects of COVID-19, with newer studies often building on 
pandemic-era observations. Since students reported disengagement during forced VDS periods 
(Gümüş Çiftçi et al., 2021), overgeneralising its limitations without accounting for COVID-
related anxiety risks misrepresenting how virtual proximity affects peer-learning. It remains 
unclear whether VDS inherently limits peer-learning and teamwork, or whether sudden, 
unprepared transitions caused perceived losses. 

While many experienced VDS during the pandemic, others studied it beforehand. The Open 
University in the UK offers key pre-COVID insights. Lotz et al. (2018) noted the lack of a clear 
definition for quality learner-generated content via peer-learning. Referencing Kutay Güler’s 
2015 work, they observed that online social-network-supported design studios fostered more 
active communication, and peer critiques were especially valuable. The same study of Lotz et al. 
presents the Open Design Studio; an online portfolio and communication space that allows 
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sharing and viewing posts, making discussions on each other’s work. Their study presents the 
Open Design Studio, a platform for sharing work and facilitating discussions, in which numerous 
peer critiques occurred, enabling informal peer-learning. Lotz et al. argued that while other 
researchers criticise peer-feedback in such virtual networks with not fostering learning-oriented 
communication, others find such conversation community-building. Though not fully remote, 
the Open Design Studio demonstrated how online social tools can foster virtual peer-learning. 
Lehto et al. (2014) also emphasised that both in-class and extracurricular discussions enhance 
intercultural competence. Similarly, Salman et al., (2017) argued that structured discussion 
prompts in VDS simulate face-to-face engagement by maintaining connections with tutors and 
peers. In a prior study, Lotz et al. (2015) claimed that meaningful social interaction and peer-
learning in online studios are not only possible but are actively pursued by students. 
Cuthbertson & Falcone (2014), however, contended that simply posting on a platform doesn’t 
ensure commitment. Jones’s (2022) model is explanatory to lack of commitment issues; the 
studio presence in terms of being there and ready to contribute is central to engagement. 
While commitment levels may vary, disengagement occurs both in virtual and face-to-face. 

Hepburn & Borthwick (2021) contrasted synchronous learning—rich in real-time interaction—
with asynchronous models where students engage independently. They compared two VDS 
setups: one offering live feedback to the whole class and another with individual responses. 
Nearly a third of students felt neither model fostered cohort engagement. While most found 
tutor support sufficient, synchronicity was found slightly favorable, yet notable number of 
students felt otherwise. One student mentioned that they felt disconnected and they struggled 
to collaborate and have sense of ambition, communication or accountability without physically 
proximite interactions. One argued that working in student-teams is more favorable in VDS 
because even in teamwork it has been rather lonely. Another felt difficult to stay motivated in 
asynchronicity. These views suggest that commitment isn't solely tied to synchronicity or 
physical presence, yet they still have an impact. Hepburn & Borthwick warned that 
asynchronicity can reduce creativity. Conversely, Neubauer & Wecht (2021) argued that 
mandatory synchrony restricts flexibility, making VDS less adaptable. They concluded that 
learning improves when presence is distributed across time and platforms. Across many 
studies, a recurring question persists, as exemplified in Petrova’s (2021) findings: 83% of 
students disagreed that VDS could replace in-person studios. One explanation cited was that in-
person communication feels more effective than “talking to a camera.” Yet “better” remains 
undefined. Is virtuality truly synonymous with distance? Despite students being able to see and 
hear tutors closely, virtual settings are often equated with detachment—raising critical 
questions about how students perceive presence 

Dependency of Peer-learning to Kinaesthetics, Spatial Perception, Proximities and 
Synchronicity 

Two concepts are key to understanding how social proximity relates to virtuality: kinaesthetic 
empathy—knowledge gained by placing oneself within another’s movement experience 
(Artpradid, 2023) - and spatial perception - the ability to comprehend shape, distance, position, 
motion, and spatial relations in three dimensions, even with limited sensory input (Kaya, 2021; 
Gérard, 2020). Although underexplored in design research (Kwon & Iedema, 2022), both are 
well discussed in acting and dance literature. Kinaesthetic empathy refers to sensing movement 
while observing it—perceiving speed, effort, and bodily changes as if performing the action, 
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without physical motion (Artpradid, 2023). This capacity relies on spatial perception, as 
understanding movement extends beyond vision to include spatial awareness. 

The complexity of proximity issues in VDS is not merely about being physically apart but rather 
about the limitations of spatial perception imposed by current technologies—namely, two-
dimensional displays and the assumption that audio alone can simulate spatial sound 
perception. Moreover, spatial perception in VDS affects not only object awareness but also how 
tutors and peers are perceived. Since social interaction is shaped by observable behaviour 
(Shao et al., 2020), reduced spatial perception diminishes the quality of observation. While the 
link between social interaction and proximity is well researched, fMRI studies show the brain 
processes physical and social distance similarly, both influencing how people conceptualise 
events, individuals, or ideas (Shao et al., 2020). As Shao et al. summarise: whether distance is 
social or physical, what is farther feels more abstract, and what is nearer, more concrete. 
Exploring whether social proximity is similarly constrained by interface-based spatial perception 
as by physical distance is beyond this paper’s scope but presents a promising avenue for future 
research. Nonetheless, the discussion aligns with Jones’s view: proximity is not solely a matter 
of physical space. 

Educational Equality of Virtual Design Studio 

From a practical perspective, regardless of how advanced social media and virtual platforms 
become, students and instructors remain physically social beings, with campuses providing rich 
social infrastructure. Viewing VDS as the sole pedagogy creates drawbacks that are irrational 
now considering the COVID-19 crisis educational limits have passed. However, VDS offers 
unique benefits. Since this paper focuses on peer-learning, these advantages are briefly noted: 
VDS promotes individualism and independent learning (Saghafi et al., 2012). It equips students 
with crucial technical skills increasingly essential in professional design (Mariotti & Niblock, 
2023). With digital design tools used more in VDS than in face-to-face education, students gain 
skills better suited for a digital-first world (Rodriguez et al., 2016). Another benefit, noted in 
literature, is the collaboration of multiple universities rather than replacing traditional studios. 
Cross-university studios, not necessarily international, expose students to diverse perspectives 
(Rodriguez et al., 2016) and cultural and geographical diversity, enhancing productivity (Tucker 
& Abbasi, 2012). Beyond financially limited students mentioned by Kvan (2001), those with 
reduced mobility, illnesses, social anxieties, or facing force majeure can participate in VDS with 
less difficulty. Thus, despite challenges, two facts remain: VDS expands educational access, and 
some collaborations—such as cross-national projects—are only feasible via VDS. 

Brief History of Virtual Design Studio 

To conclude this chapter, it is important to highlight key milestones in VDS. The concept dates 
back to the early 1990s, initially as an experiential, collaborative tool to overcome geographical 
barriers in architectural education (Kvan, 2001). Early VDS initiatives emerged alongside 
advances in computer-aided design (CAD) and the internet, mainly enabling asynchronous 
collaboration, such as MIT’s early distributed design studio experiments (Kolarevic et al., 2000). 
Some of the earliest projects include Distance Collaboration in 1992 (University of British 
Columbia and Harvard), Virtual Village and VDS in 1994 (Wojtowicz, 1995), and the Virtual 
Design Studio Project involving the University of Hong Kong, MIT, and the University of British 
Columbia, which used then-nascent tools like email, file transfer servers, and 2D CAD software 
to facilitate overseas design exchanges (Kvan, 2001). Due to hardware and software limits, real-
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time collaboration was restricted, and the technology was costly and complex for large classes 
(Kvan, 2001). The late 1990s and early 2000s witnessed multiple VDS approaches: design 
teaching via email, remote TV lectures, the Design Pinup Board, MIT’s innovative collaboration 
systems, cross-university/national projects, file uploading, chat, whiteboards, self-learning 
materials, and hybrid face-to-face/VDS methods (Saji et al., 2008). The Design Studio 2.0 
concept then emerged, emphasizing web tools to enhance reflective design learning (Iavarone, 
2021). From the mid-2000s, web tools supported studios, with social networks often serving as 
VDS mediums. The UK’s Open University, led by Nigel Cross, exemplifies this era and its 
researchers are pioneers in VDS literature (Heyik & Erdoğan, 2022). The 2010s witnessed many 
VDS projects globally beyond the US, UK, and Far East; some failed, others evolved. Despite 
over two decades of existence by 2019, VDS was not widespread until the pandemic due to 
access barriers. Approaching the 2020s, fiber optics, 4G, cloud computing, big data (Bieringa et 
al., 2021; Cui et al., 2023), improved video codecs reducing bandwidth (Galteri et al., 2020), and 
WebRTC—an open-source browser video framework (Zeidan et al., 2014)—enabled plugin-free 
conferencing. Zoom, leveraging WebRTC, became emblematic during lockdowns, despite earlier 
tools like Skype and WebEx. These advances propelled VDS from experimental to mainstream 
pedagogy. In the past decade especially, video conferencing tech became cheaper, accessible, 
and commonplace (Iranmanesh & Onur, 2021). Today, even those with low purchasing power 
can access video-enabled phones.  

Modern VDS combines synchronous and asynchronous tools. Platforms like Zoom, Miro, Prezi, 
and Teams support communication, while CAD software enables collaborative design 
(Komarzyńska-Świeściak et al., 2021). Social media such as YouTube, Facebook, Discord, and 
WhatsApp also back VDS (Schnabel & Ham, 2014; Iranmanesh & Onur, 2021; Karaca 
Şalgamcıoğlu & Genç, 2021). Although VDS has taken many forms since early attempts (Kvan, 
2001), the core of design education—realistic project themes and crits—remains as in 
traditional studios. Key differences between VDS and face-to-face studios lie in Sense of Place 
(Kusumowidagdo & Prihatmanti, 2022), spatial perception, and lack of haptics and kinaesthetic 
feedback. These affect culture, community type, space flexibility, technology, learning styles, 
evaluation methods, and whether course content and outcomes are physical (Saghafi et al., 
2012). Emerging technologies like augmented reality (AR), virtual reality (VR), and extended 
reality (XR) offer potential to reduce these gaps. Although first applied in VDS in the early 
2000s, AR/VR/XR are not yet widespread in distance education. These technologies enable 
immersive interaction with 3D models, enhancing reduced spatial perception in VDS (Tan et al., 
2022; Crolla et al., 2024). However, due to the high cost of necessary hardware and software, 
their use remains experimental. A paradigm shift is likely once these become widely accessible. 
Meanwhile, blending VDS with face-to-face delivery is the simplest way to minimize VDS’s 
major drawbacks and is gaining attention (Saghafi et al., 2012; Komarzyńska-Świeściak et al., 
2021). Yet, instructors often resist losing familiar face-to-face methods (Peacock & Cowan, 
2016), while younger students and instructors view virtual environments as routine (Resta & 
Laferrière, 2007). In some respects, rushing to blended approaches is status quo; attributing 
VDS limitations solely to missing sensory experiences shows a technology-dependent path, 
while blaming physical proximity reflects a resigned acceptance of current drawbacks.  

Methodology 
This chapter outlines the aims, implementation, and data collection methods of EINSTUDIO, a 
cross-national Erasmus+ undergraduate VDS project. In the broader context of educational 
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transformation, projects like EINSTUDIO support the European Commission's (2020) goals of 
enhancing digital literacy and collaboration in higher education. Such cross-cultural design 
education fosters technical skills, promotes professional development in multicultural settings, 
encourages critical thinking, deepens diversity awareness, and advances sustainable, scalable 
education models for a digital-first, interconnected world (Rodriguez et al., 2016). 

EINSTUDIO was launched after COVID-19 lockdowns ended and operated as a semi-hybrid VDS. 
It is ‘semi-hybrid’ rather than ‘hybrid’ because teams, composed of cross-national members, 
worked collaboratively; each member met proximate peers and tutors face-to-face but only 
encountered overseas participants virtually. Peer-learning occurred via five types of proximities 
and synchronicities: scheduled virtual class meetings, virtual private meetings, face-to-face 
class meetings, face-to-face private meetings, and an online discussion board. While class 
meetings were synchronous, others were occasional. This complex, semi-hybrid, semi-
proximate, and semi-synchronous peer-learning model distinguishes EINSTUDIO from other 
studies and forms the focus of this research. Participants included tutors and students from 
Gazi University (Turkey), University of Beira Interior (Portugal), and University of Alicante 
(Spain). 

The study’s scope centres on whether EINSTUDIO’s infrastructure, curriculum, and learning 
design effectively support cross-cultural peer-learning in VDS. Accordingly, the research 
primarily measured motivational outcomes. In psychology, self-reports are often preferred for 
assessing motivation (Touré-Tillery & Fishbach, 2014) through percieved quality (Kirchmer & 
Kim, 2023). Therefore, EINSTUDIO’s outcomes were analysed through student self-reports, 
offering rich insight into motivational effects from the students’ perspective, though limited to 
their viewpoint alone. 

Infrastructure 

EINSTUDIO utilised a web-based e-learning platform supporting both synchronous and 
asynchronous interactions, accessible via any preferred web browser. The platform features a 
blog for posting texts and media, replying, accessing a library of downloadable documents, and 
viewing various design and manufacturing YouTube videos embedded by instructors. It also 
includes an interactive schedule and team-based subfolders for uploading and managing tasks. 
Integrated with Zoom, the platform offers private video conference rooms accessible through 
or independently of the system. Teams held numerous private meetings for collaboration 
alongside general classroom sessions with all participants. 

The main page links to ten sections: assessments, syllabus, schedule, studios involved, labs and 
libraries, applications, users, files, my homework, and group homework. Students have access 
to seven; applications, users, and group homework are tutor-only to manage infrastructure, 
accounts, and submissions. 

The homepage (Figure 2) serves as a one-page, blog-like discussion board where all participants 
can share and comment. Instructors posted announcements, teaching materials, and 
community-building content, while students were expected to share progress and 
asynchronously communicate via texts, images, or videos. However, students rarely engaged 
here, resulting in an unexpected loss of peer-learning. This suggests that, given easy access to 
synchronous tools and popular asynchronous apps like WhatsApp, students pay less attention 
to public asynchronous interactions. 
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Figure 2. Main page of the EINSTUDIO platform (instructor sign-in) 

The Assessments, Syllabus, and Schedule pages are simple one-page sections outlining 
upcoming tasks and events. As EINSTUDIO integrates Zoom and supports multiple simultaneous 
meetings, teams scheduled private meetings as well as the routine class meetings. While these 
private meetings were primarily limited to team members, tutors were occasionally invited to 
provide critiques or observe, with prior notice. Most meetings, however, remained closed to 
tutors. The remaining platform sections support scheduling or joining private or class meetings, 
uploading homework (Figure 3), and accessing pre-uploaded library materials. 

 

Figure 3. Homework page of the EINSTUDIO platform (student sign-in) 

Syllabus 

The course spanned 15 weeks and included 12 virtual crit sessions (Figure 4), up to 12 optional 
face-to-face crits per team, and three semi-hybrid juries (Figures 5). Attendance in virtual 
classes was mandatory, while face-to-face crits remained optional. All teams worked on the 
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same general brief: designing the interior of a predefined minimum space (a 20-foot container) 
and six pieces of furniture sharing a unified design language. To complete the project, students 
were required to collaboratively decide on forms, colours, surfaces, textures, and usability—
necessitating peer-to-peer critiques and intra-team decision-making. 

 

Figure 4. A team of students taking crits from the tutors while whole class attending 

 
Teams were expected to meet at least weekly, though many met more frequently. However, 
some struggled with coordination and required tutor intervention. During the first four weeks, 
teams conducted varying levels of research, ideated, and developed concepts through sketches. 
In week five, they participated in a semi-hybrid jury—local students met tutors face-to-face 
while remaining connected to the broader class via Zoom. Weeks six to eight focused on 
refining designs through sketches and mock-ups, culminating in an interim jury presentation in 
week nine. From weeks ten to thirteen, teams developed CAD and large-scale models aimed at 
implementation. The final jury, held in week fourteen, was semi-hybrid; some tutors traveled to 
attend in person. Week fifteen concluded with a synchronous exhibition across all participating 
universities. 

 

Figure 5. Tutors watching a prototype being tested by the presenting team in another country 
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Sampling 

A total of 85 design students from three partner universities participated in the study: 39 from 
Gazi University, 35 from the University of Beira Interior, and 11 from the University of Alicante. 
The cohort included second- and third-year undergraduate design students. Eleven instructors 
from these institutions—each experienced in VDS—facilitated the course. Students applied 
voluntarily, were interviewed, and selected based on their English proficiency and genuine 
motivation, excluding those seeking participation for unrelated reasons such as language 
practice or course avoidance. Prior to the project’s launch, instructors met face-to-face to build 
collaborative rapport, while students from different countries interacted only virtually. Eleven 
teams were formed, each composed of seven to eight students: three or four from Gazi 
University, three or four from the University of Beira Interior, and one from the University of 
Alicante, assigned randomly. 

Data Collection and Analaysis 

At the end of the semester, students were invited to complete an online survey. Participation 
was voluntary, and responses were anonymous. A total of 53 students completed the survey, 
representing 62% of EINSTUDIO participants. The survey included 43 seven-point Likert scale 
items. Based on recommendations from EINSTUDIO’s quality-assurance partners, most 
statements were positively worded, with a few negatively framed to detect response bias. An 
additional open-ended question asked students to reflect on their overall experience. Each 
closed-ended item and its response distribution is presented in diverging bar charts in the next 
chapter. The open-ended responses were excluded, as they did not offer significant explanatory 
or complementary insights. Survey outcomes are discussed in the Discussion chapter, 
supported by instructor observations. 

Findings 
The first set of survey questions examined whether respondents had difficulty understanding 
the course's concepts, terminology, and theoretical content, and whether the e-learning 
platform supported their comprehension. While presenting the findings textually, the answers 
slightly agree, agree and strongly agree were merged, and vice-versa regarding the negative 
responses; detailed frequencies are given in the diverging bar charts. 

Table 1. Frequency of responds to the survey questions 1-5 
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As illustrated in Figure 6, responses generally leaned toward agreement that the subjects were 
understood and the e-learning platform was supporting. However, 18% of students reported 
difficulties in understanding the content, and 25% indicated that the subjects were not clearly 
defined (questions 1 and 3) despite only 9% of the respondents found the subjects hard 
(question-2). Additionally, although fewer in number, a notable portion of respondents did not 
find the e-learning platform or its content helpful (questions 4 and 5). 

Table 2. Frequency of responds to the survey questions 6-17

 

The next set of questions (Figure 7) further explored the perceived effectiveness of the e-
learning platform and the overall learning model. In overall, respondents were positive about 
the e-learning platform in various means. While 65% agreed the e-learning platform was 
adequate (question 7), 60% also saw room for improvement (question 8). Additionally, 62% 
reported enjoying working with it (question 10), and 62% found the library function of the e-
learning platform and uploaded content sufficient (question 11). Notably, 70% found the 
EINSTUDIO learning model beneficial (question 13), and 68% viewed cross-national 
collaboration via VDS as innovative (question 16). Despite these positive assessments, 35% still 
expressed dislike for attending virtual classes (question 17), and only 14% disagreed with a 
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preference for face-to-face collaboration (question 18, Figure 8). In contrast, 62% disagreed 
with a preference for online collaboration (question 19, Figure 8), indicating a general tendency 
to favor in-person interaction despite the model's perceived benefits. 

Table 3. Frequency of responds to the survey questions 18-28

 

 
The next set of questions (Figure 8) examined teamwork and cross-national collaboration. 
Overall, respondents were mixed or slightly negative regarding teamwork effectiveness: 48% 
responded negatively and 42% positively (question 21). Responses were equally split on 
whether cultural misunderstandings occurred (39% positive; 39% negative, question 26), and 
50% disagreed that some members tried to dominate others, while 40% agreed (question 27). 
48% felt instructors supported them in resolving team issues, compared to 35% who disagreed 
(question 28). Although a majority felt their opinions were valued, 27% disagreed and 17% 
remained neutral (question 22). Notably, 63% disagreed that teamwork hindered their learning 
(question 23), and 64% agreed that cultural and educational diversity was beneficial (question 
24). A strong majority (84%) expressed interest in future cross-national studios, with 52% 
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strongly agreeing (question 25). Additionally, 53% agreed that EINSTUDIO’s model supported 
teamwork, while 18% disagreed (question 20). 

Table 4. Frequency of responds to the survey questions 29-36 

 

The questions in Figure 9 evaluated participants’ enjoyment of the course in terms of its 
content, syllabus, learning model, final designs, and instructor support. Overall, responses 
indicated a positive experience: 63% expressed curiosity to learn more about the EINSTUDIO 
Erasmus+ project (question 29), 60% found the syllabus interesting (question 30), and 70% 
enjoyed participating (question 31). Only 14% reported dissatisfaction with their team’s final 
work (question 33). Additionally, 62% and 67% disagreed with negatively worded statements in 
questions 32 and 34, indicating they found the learning model both enjoyable and beneficial. 
However, 35% disagreed that the course was well-organized (question 35), representing the 
highest level of criticism across questions 29–36. 

The final set of closed-ended questions examined how EINSTUDIO’s semi-hybrid model, cross-
cultural team structure, and e-learning platform influenced creativity (Figure 10). A majority of 
respondents found the cross-cultural and semi-hybrid aspects beneficial, with 64–67% agreeing 
with positively stated items (questions 37 and 39). Although fewer participants found the 
platform’s library and content supportive of creativity, 53% still responded positively (question 
42). Only 23% agreed that the semi-hybrid crit system failed to enhance creativity (question 
40), suggesting that most viewed the model as beneficial. While 18% believed teamwork did 
not foster creativity (question 43), this is slightly lower than the 23–26% who disagreed that the 
cross-national setting and overall model supported creativity (questions 37 and 39), indicating 
that the team structure may have posed minor creative challenges. Notably, 66% disagreed 
with the negatively phrased question 38, the inverse of question 37, suggesting a low rate of 
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careless or contradictory responses. As no significant inconsistencies emerged in other reversed 
items, the overall reliability of the responses is considered high. 

Table 5. Frequency of responds to the survey questions 37-43 

 

Discussion 
Overall, half to two-thirds of the respondents agreed with the positively stated questions and 
disagreed with the negatively stated ones, evaluating their experience as either greatly or 
slightly satisfactory. On the other hand, findings indicated that the EINSTUDIO model negatively 
impacted the learning of some students—while not the majority, a notable portion of 
respondents, up to 18%, reported difficulties. Since it is expected that some students face more 
challenges than others in any type of class, it is impossible to clearly define how EINSTUDIO 
negatively affected their learning. However, considering that only 9% of respondents agreed 
that the course subjects were hard to understand, it is reasonable to infer that the other 9% of 
respondents, who did not find the subjects difficult but still had trouble, experienced a negative 
impact. Remarkably, more students disliked the VDS sessions compared to those who did not 
find the e-learning platform, semi-hybrid learning model, cross-national team structure, and 
syllabus beneficial. Furthermore, the majority preferred face-to-face collaboration over online 
interactions. The findings also show that cross-cultural teamwork was slightly more criticized 
compared to teamwork overall, indicating that issues with peer-learning in VDS were not 
strongly linked to cultural, educational, or social differences. 

Task Sharing Versus Collaborating 

Quoted directly from their statements during courses and informal dialogues, instructors 
provided feedback indicating that the overall quality of peer-learning in VDS could be improved 
by monitoring teams’ communication issues more closely, transferring some members between 
teams when necessary, and ensuring equal contribution from all members. One instructor 
particularly suggested holding more virtual meetings outside of regular class hours to analyze 
student teams and prevent poor organization that might reduce efficiency. During the VDS 
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sessions and face-to-face dialogues, it was observed that students often, both privately and 
sometimes publicly, asked instructors for help regarding collaboration issues. They reported 
that some members attended private meetings significantly less frequently. Almost all teams 
struggled with scheduling, not only due to time zone differences but also because of 
extracurricular commitments such as other homework and exams. Scheduling issues were more 
significant during the early phases, until students got to know each other better. Additionally, 
some students expressed concerns about not being valued within their teams, and the 
workload distribution was often unequal. Although only a few in number, some students 
struggled with fluent English and required continuous translation support. Consequently, these 
students were often socially distant, regardless of their willingness to contribute. It is therefore 
understood that some students experienced social anxiety when speaking a foreign language 
during teamwork and critiques, even though they had demonstrated sufficient English 
proficiency during the selection process. 

Considering these issues, decision-making became more difficult for some teams. Anxiety about 
being valued, expressing themselves fluently, and fear of disagreements led many students to 
mistake teamwork for mere task-sharing instead of engaging in peer-to-peer critiques. Early in 
the course, students rarely evaluated each other’s sketches and instead divided furniture 
design tasks individually. They avoided comparing designs until repeatedly encouraged to 
critique peers. This avoidance and misunderstanding of collaborative design caused significant 
struggles in developing a cohesive design language. Colors, styles, shapes, materials, and 
purposes were mismatched for a long time; however, most teams overcame these issues by the 
project’s end. Ultimately, nearly all teams managed to create furniture sharing a common style 
(Figures 11, 12, and 13). Accordingly the major driver of peer-learning in this course was the 
requirement to collaboratively design a cohesive product family  

 

Figure 6. Co-working furniture pieces by individuals in a team 
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Figure 7. Medical furniture pieces by individuals in a team 

 

 

Figure 8. Laboratory furniture pieces by individuals in a team 

 

Conclusion 
The post-2021 surge in VDS research created a widespread perception that physical distance 
undermines the quality of peer-learning. However, the anxiety stemming from the abrupt 
transition to online education limited a nuanced understanding of its actual challenges. Given 
that this unplanned shift negatively impacted student engagement (Gümüş Çiftçi et al., 2021), 
future research should critically reassess COVID-19-era claims that VDS inherently limits peer-
learning (Alnusairat et al., 2020; Grover & Wright, 2023; Iranmanesh & Onur, 2021; Hepburn & 
Borthwick, 2021). While hybrid studio models have been shown to alleviate some of these 
issues, several studies also suggest that online-only studios can support peer-learning 
effectively. This paper argues that remaining limitations are more closely related to the absence 
of haptic and kinaesthetic feedback, and restricted spatial perception due to current display 
and audio technologies, rather than physical distance per se. 
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Although previous studies recommend teamwork or strategic student matching to enhance 
peer-learning in VDS, these strategies pose considerable challenges. This study finds that, 
without close tutor supervision and design constraints that necessitate collaboration—such as 
the requirement to develop a shared design language—teams tend to reduce teamwork to 
mere task division, foregoing collaboration, brainstorming, and decision-making via peer-crits. 
Multicultural teams, particularly those involving cross-national collaboration, introduce 
additional complexities that can hinder peer-learning. Nevertheless, engagement with culturally 
diverse partners remains one of the key benefits of VDS, as was evident in its earliest 
implementations in the 1990s. Based on student self-reports, EINSTUDIO’s infrastructure and 
semi-hybrid model helped mitigate many challenges of virtual teamwork and cross-national 
collaboration. Despite its complexity, cross-culturality appeared to be a motivating and 
enriching element for most students. 
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