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Abstract. This paper examines how to leverage the design studio learning 
environment throughout long-term education in order to support students to 
progress from tactical, well-defined, device-centric routine design, to 
confidently design sustainable solutions for strategic, “wicked”, and device-
agnostic problems. We present a model that describes design challenge 
progressions in the design studio environment based on six dimensions derived 
from literature on design, creativity, and theories on learning. This contribution 
can be used as a tool for designing course progressions within – and between – 
series of design studio courses, and is exemplified with a four-step studio 
progression in a three-year undergraduate design-oriented informatics program. 

1 Introduction 

Over the last few decades, digital technologies have driven deep and profound 
changes in our relationships to communication, culture, and society at large. This has 
caused Informatics, Human-Computer Interaction (HCI), Computer Science, and 
Digital Design to undergo a silent revolution the past two decades: User-centric 
innovation, user experience, and strategic device-agnostic service design do not only 
complement the traditional product-centric perspective – it has even been claimed to 
dominate it (Norman, 1998; Kolko, 2010). 

Design and information science are both traditionally viewed as problem-solving 
disciplines. Extending traditional problem-solving to encompass “wicked” problems 
(Rittel et al., 1973), information technologies are increasingly being viewed as 
creative practices (Mitchell, Inoye, & Blumenthal, 2003). Furthermore, procedural 
aspects of design such as sketching and visualization skills have increasingly gained 
attention as being key assets for interaction designers (Buxton, 2007; Stolterman, 
2008). This cross-disciplinary ability to combine problem-solving with creativity is 
needed for today’s strategic perspective on digital service design. This becomes even 
more important as the constant mobile connectedness increasingly bridges analogue 
and digital touch-points with wider ranges of users. 

Digital design in the 2010s thus rapidly and continuously puts new requirements on 
theory and practice. Educational initiatives aiming to teach digital design need to 
evolve with the field and resonate with not only declarative academic requirements, 
but also the procedural craftsmanship and reflective qualities of design practice 
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(Wärnestål & Lindqvist, 2012; Sas, 2006; Wroblewski, 1991; Schön, 1984). As 
theory and design practice are being revitalized in this context, there is room for 
improvement in how we prepare students to deal with these sorts of problems 
professionally. To this end, several suggestions have been voiced, such as arts-based 
learning (Snyder et al., 2009), studio-based courses (e.g. Wang, 2010; Sas, 2006), and 
learning in authentic, off-campus contexts (Wärnestål & Lindqvist, 2012). Despite 
that some criticisms have been voiced regarding studio pedagogy, some scholars have 
strongly recommended that the studio should be the default learning environment for 
design-oriented education (cf. Wang, 2010). 

In the work presented here, we cast a wide net on the notion of studio pedagogy as 
it is designed into a three-year design-oriented undergraduate program. We take the 
standpoint that if continuous reflection is indeed important to foster designerly ways 
of working (Stolterman, 2008; Cross, 2001; Schön, 1984), a studio course does not 
stand on its own. The course is always part of something bigger, and needs to be 
designed with contextual reflection and progression in mind. This paper examines 
how to leverage the design studio concept throughout three years of undergraduate 
studies in order to support the students to not only master tactical, well-defined, 
device-centric routine design, but also confidently design sustainable solutions for 
strategic, “wicked”, and device-agnostic problems. This ability will be (if it not 
already is) increasingly required of professional digital designers the coming decade 
and beyond (Kolko, 2011). The contribution is a model for studio progressions that 
can be used by studio course instructors as a tool for systematically increase the 
design challenges in and between studio courses. 

2 Related Literature 

In this section, we give an overview of relevant concepts from literature on design, 
creativity, and learning. This review outlines the theoretical concepts used to derive 
the model presented in Section 3. 

2.1 Aspects of Digital Design 

All design-oriented professionals require abilities beyond technical competence: to 
interpret complex and ambiguous situations, i.e. “wicked problems” (Rittel et al., 
1973), interact with experts from other specialties and disciplines, and constructively 
evaluate their own work and the work of others. When considering digital design 
(interaction design, user experience design, and related HCI sub-fields), yet more 
abilities and skillsets emerge. A digital designer must not only be able to layout 
controls on a screen, or map users’ mental models to an information architecture; s/he 
must also study, design for, and evaluate long-term interactions between different 
systems, devices, and platforms. Today’s designers must therefore be able to engage 
in sustainability, privacy, innovation, brand, marketing, and emotional user 
experiences (Kolko, 2010), to name a few aspects that was originally unlikely to be 
part of HCI programs based in traditional Computer Science. This long-term view of 
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effects ties into business viability as well as sustainability aspects of IT use, and 
complements the traditional, more tactical, notion of HCI design. A tactical design 
focuses on a specific product or service, and tends to measure objective product 
attributes, such as usability. A strategic design takes into account long-term use, 
sustainability and viability, and measures effects on user experience in relation to 
identity, brand, and business model, etc. It also encompasses multiple touchpoints and 
target platforms as IT is weaved into everyday day life (Yoo, 2010). 

Given the spread of devices, and constantly emerging target platforms for design 
efforts, a designer needs to be able to sketch and prototype solutions for both known 
(given) and previously unknown devices and interaction contexts. Furthermore, there 
is often a lack of robust design tools for the newer interaction modalities and devices. 
This puts requirements on designers to be able to sketch interactions using (a) very 
plain and basic tools such as pen and paper, and (b) home-made design tools (Buxton, 
2007). Examples of this would include setting up Wizard-of-Oz environments for 
speech interaction (Dahlbäck et al., 1998), or using available technology to prototype 
for augmented reality solutions such as Google Glass, etc. 

Innovative digital design is not only about creating new services; it must also be 
successful in a market. Therefore, designers also need to be able to systematically 
finding niches and needs given a market situation. This research step is part theory-
driven, part about audits and user research. Research is thus an integral part of the 
design process (Goodwin, 2009; Cooper et al., 2007). The knowledge generated by 
this research is then used as a foundation for the generative design where innovative 
potential is harnessed to product or service solutions. The generative perspective is 
anchored to sketching and prototyping, where procedural knowledge is used to inform 
the designer about the design problem (Buxton, 2007). The creative leap between 
research and generative design is referred to as design synthesis (Kolko, 2011). The 
ability to synthesize is considered to be an active, reflective competence, which is 
critical for design competency (ibid.). It should therefore be an important goal of 
design-oriented education to make these three aspects of design explicit, and aid 
students to reflect upon this in their practice (Stolterman, 2008). 

The transitions between research, generation, and synthesis are anchored in the 
design process, which is constant albeit with varying focus depending on theme for 
the project. 

2.2 Creativity Through Process and Progression 

Academic journals and popular press both highlight the importance of creativity and 
innovation in business (Huber et al., 2012). In particular, creative thinking is 
important for design-oriented organizations (e.g. architecture, industrial design, web 
design, and advertising agencies). Unpacking the concept of creativity is difficult, and 
even though attempts have been made, a coherent theory of creativity is still lacking 
(Huber et al., 2012). It is, however, clear that a critical aspect of creative, yet rigorous, 
design lies in the design process (Buxton, 2007). The design process is a tool for 
creating meaning for the designer. It helps making the problem space visible and 
allow for creative “leaps” in the form of design synthesis (Kolko, 2011). No process 
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can be a guarantee of creative output, but being confident in a design process is 
necessary to maintain high quality creative design output day in and day out in a 
professional design career. To this point it has even been suggested that design-
oriented organizations should put as much effort into evolving the organization’s 
design process as in the actual projects at hand (see e.g. Buxton, 2007). 

The lack of creativity in design and technology courses has been noted by Barlex 
and Trebell (2008). Furthermore, there is an evident lack of progression in design 
skills in various design-oriented educational contexts (Barlex & Trebell, 2008). This 
points towards a gap in IT education that needs to be addressed: by intentional 
progression of design challenges that enforces and drills a design process and 
encourages reflection, we might be able to raise the creative capabilities in our 
learning environments. Being based on Donald Schön’s theory of “reflective 
practice”, the design studio seems to be a suitable starting point for this venture. 

2.3 Studio-Based Learning 

Learning in the studio is often aligned with theories on transformative learning (Boyd 
& Myers, 1988; Bron & Wilhelmson, 2005), experiential learning (Kolb, 1984), and 
symbolic interactionism (cf. Bron & Wilhelmson, 2005). Knowledge is viewed as 
something that is produced by active learners. The model is that the student through 
investigation, critique, and assimilation generates knowledge – rather than that the 
teacher has a bank of knowledge that should be transferred to the students. 

It should come as no surprise that the studio pedagogy puts a natural focus on 
procedural knowledge. This is important for several reasons: First, the creation of an 
artifact is inherent to design, since it gives an increased understanding of the problem 
space a professional designer is addressing (Buxton, 2007). The procedural aspects of 
design are required for reflection-in-action and reflection-on-action (Schön, 1984) 
which are critical qualities for design practice. Furthermore, the studio is a suitable 
arena for implementing experiential learning (Kolb, 1984), due to the inherent focus 
on experimentation with, and creation of, artifacts. In such an environment, 
procedural skills are naturally developed and promoted. The need to practice research 
methods, learning from one’s mistakes, and providing an apprenticeship-style 
learning environment within design-oriented informatics has been reported as being 
an important challenge to take on for HCI education (Galliers & Huang, 2012; Sas, 
2006). 

The third cornerstone in studio-based learning is that of social interaction as a 
vehicle to learn through dialogue. In most studios, this is mostly implemented as 
structured design critique sessions, as well as through a physical environment where 
dialogue and working close with peers is encouraged (Snyder et al., 2009). By 
providing a common theme for the all participants the opportunities for dialogue in 
the studio is also strengthened (Wärnestål & Lindqvist, 2012). 
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2.4 The Design Studio Environment 

Studio-based learning originated from the medieval arts and crafts guilds, where 
apprentices learned in studios of a practicing master (Lackney, 1999). In more recent 
times the studio concept has been formalized within e.g. Architecture, but has began 
to spread to other disciplines, from the natural sciences (Carleton, 2007) to 
Informatics and HCI (Mewburn, 2012). This section outlines some key characteristics 
of studio-based education as it applies to IT design. General studio characteristics 
include (Schön, 1985; Carleton, 2007): 

 
⎯ There are few – if any – traditional lectures. Work is student-initiated, and 

the instructor works as a catalyst or coach. 
⎯ Students work in teams and engage in collaborative dialogue, as well as 

critique sessions. 
⎯ Activities in the studio are focused on collaboration and learning-together. 

This includes the instructor, who is also seen as a co-designer. 
⎯ The responsibility for learning is naturally put on the student as she is 

considered and encouraged to be an “active design practitioner” rather 
than a passive recipient of information. 

⎯ The physical environment is critical. The studio is “always” open, and 
artifacts and work material are always accessible throughout the course. 
The studio is furnished to promote dialogue, often with round tables 
instead of lecture hall rows. Design deliverables are put on walls and 
whiteboards to fuel discussion and critique. 

 
Considering the nature of studio-based work, we can draw parallels with 

professional design work and the studio. In particular, the studio environment echoes 
professional design practice in regards to the nature of the problems and the open, 
experimental, and communal nature of the studio. This learning environment has been 
noted to lend itself to familiarizing students with the steps and practices of creativity 
(Snyder et al., 2009): 

 
⎯ Production 

o Students are first oriented towards a problem. 
o Preparation occurs through gathering data about the problem. 
o Artifacts are created. 

⎯ Performance 
o Iterative and incremental progress is visible. 
o Data are broken down and analyzed, and ideas emerge. 
o Ownership is established over ideas and analysis. 
o Results are visible and shared. 

⎯ Interpretation 
o Group and individual perspectives are considered. 
o Concentrated focus is paused to consider multiple meanings. 
o Awareness of communal discoveries is shared. 
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o Tolerance and ambiguity are encouraged. 
⎯ Critique 

o Dialogue occurs among students. 
o Synthesis occurs in comparing and contrasting interpretations. 
o Ideas are evaluated to determine goodness of fit. 
o Change and adaptation are enabled. 

 
The design process implemented in the studio should incorporate and support the 

production, performance, interpretation, and critique steps outlined above, as well as 
explicit research, generative practice, and design synthesis (see Section 2.2). 

The studio environment aims at fostering a culture of freedom, creativity, and 
activity where students gain confidence in their design competence and let them 
experience flow in their work. A necessity for this is to provide the right progression 
steps so students get a challenge that matches their current skillset. This progression 
within and between studio courses is like all other artifacts: it must be carefully 
designed to be successful. 

3 Managing Progressions Between Studio Courses 

This section presents the progression model, which consists of a description of six 
dimensions that can be used to design the studio course progression. The model is 
then exemplified with a four-step progression implementation currently being used in 
a three-year design-oriented undergraduate program in Section 4. 

3.1 Design-Specific Dimensions for Progression 

Based on the theoretical concepts presented in Section 2 regarding aspects of design, 
creativity, and learning we have identified six dimensions relevant to design-oriented 
studio-based learning that characterizes desirable aspects of digital design practice. 
Table 1 presents the dimensions and associated scales used to characterize the studio 
course challenges. 

Table 1. Progression dimensions for characterizing studio course progression. 

 Dimension Meaning 
D1 Design 

Problem 
The design problem ranges from well understood and closed 
(routine) to ambiguous, open, and loaded with internal 
conflicts in its sub-problems (wicked). 

D2 Theoretical 
Base 

This dimension aims to capture how challenging the 
theoretical underpinnings are related to the content of the 
studio course. If the course theme is captured within theory 
that is established within e.g. HCI or Informatics it is 
considered less of a challenge, compared to cross-disciplinary 
themes where current HCI theory is lacking. The latter case 
may require students to contribute to the theory-building 
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themselves. 
D3 Perspective The design challenge may be tactical or strategic. A tactical 

design focuses on a specific product or service, and tends to 
measure objective product attributes, whereas strategic design 
takes into account long-term use, sustainability and viability, 
and measures effects on user experience in relation to identity, 
brand, and business model, etc. 

D4 Target 
Platform 

The target platform (or device) can be given as part of the 
design problem (“Your mission is to build a website and e-
shop for product X”), or it can be open-ended (“Your mission 
is to build a service that increases physical well-being”) and 
leave the choice of target platform open. 

D5 Design Tools This dimension is related to D4, since the choice of platform 
often dictates the availability of design tools. On the less 
challenging end are mature and easily available tools for e.g. 
website prototyping. Projects residing on the more challenging 
end of this dimension require teams to build their own design 
tools for new interaction modalities (see Section 2.1). 

D6 Service 
Complexity 

Most systems do not exist as isolated islands, but are part of a 
larger digital (and analogue) user experience context. A 
product or service is typically experienced through multiple 
touch points, across several channels, distributed in time and 
place. To regress the challenge in this dimension the problem 
can be limited to a single device and a single touch point in 
the service ecosystem. On the more challenging, and realistic, 
end of this dimension designers are expected to work on 
multiple devices and multiple touch points, as well as 
designing the user journeys between them. 

 
The design process is the structure that these dimensions are anchored to. The 

design process is, as noted in Section 2.2, one of the most valuable assets in a 
designer’s toolbox. From a learning point of view, the process also ties together the 
studio courses, and help students confidently work even if the challenges progress 
along dimensions D1-D6. Though the content and theme of the courses change, the 
design thinking process remains basically the same. It provides a lens of 
understanding for problem definition, design generation, and synthesis (see Section 
2.1). It is therefore important that the design process is the anchor for all studios, 
when other variables change in the progression between studio courses. 

3.2 Integration Between Studios and Traditional Courses 

In most academic undergraduate programs, it is probably not feasible – nor desirable 
– to solely rely on studio courses. “Traditional” courses have their benefits, and it is 
important that they are designed well, as well as their interplay with the studio 
courses. Naturally, it is beneficial for the studio if the preceding course content 
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prepares the students with knowledge and tools that they need to be able to focus on 
the design-oriented aspects of the studio content. And vice versa: the reflections done 
in the studio course should ideally prepare the students for the courses that follow. 

For example, a studio course dealing with website design and development could 
be preceded by preparatory courses in web usability, dynamic web programming, and 
prototyping, so that the valuable time in the studio can be focused on design-oriented 
aspects, and allow the students to work “for real” through the design process, rather 
than spending time on introductory lab exercises, code syntax tutorials, etc. 

4 Practical Example Implementation 

Figure 1 shows four studio courses plotted on the dimensions D1-D6 found in Table 
1. The courses are given throughout three years of undergraduate studies, and are 
integrated with the program’s more traditional courses. This section outlines the 
studio progression based on the model presented in Section 3. 

Figure 1. Example progression for four undergraduate design studio courses. Studio 1: Website 
design; Studio 2: Mobile Service; Studio 3: Health Technology; Studio 4: IT and Sustainability. 

4.1 Studio 1: Website Design 

The first studio course is given in year one, after the fundamental courses the first 
semester has been given. The purpose of the course is to let the students experience 
the design process as well as the design studio environment regarding critique 
sessions, building a collaborative culture, etc. Therefore, all dimensions are tuned to 
the left-end side of the scales. The problem facing the teams is to design and build a 
standard website a desktop or laptop screen. This means that the design problem (D1) 

Dimension Scale Studio Courses

3

3

Design Problem 
(D1)

well-understood, 
closed

ambiguous, open, 
wicked1 2 3 4

Theoretical Base 
(D2)

established within IS/
HCI

new ground, cross-
disciplinary1 2 3 4

Perspective (D3) tactical strategic1 2 3 4

Target Platform 
(D4) given, singular agnostic, multiple1 2 4

Design Tools (D5) non-existentmature 1 2 4

Service 
Complexity (D6)

multiple devices, multiple 
touchpoints

Single device, single 
touchpoint 1 2 3 4
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is well defined. The aim is to (a) establish and familiarize students with the design 
process, and (b) allow them to get hands-on practice with the tools that they have 
worked with in previous courses (currently html5, css3, and jQuery). The underlying 
theory (D2) for the problem consists of standard HCI theory regarding usability and 
interaction design for the web. The perspective (D3) is tactical in nature, since 
students are expected to work with standard components and established frameworks 
for web development, and towards a given, single target platform (D4). The 
availability of mature design tools (D5) for website development is high (e.g. 
Balsamiq, Axure, Bootstrap to mention a few that covers lo-fi and hi-fi sketching to 
html-based protoyping). Finally, the expected resulting artifact is a “stand-alone” 
website, constituting the only end-user touch-point in this modest sandbox example 
case. The service complexity (D6) is thus low. 

4.2 Studio 2: Mobile Service 

In the second studio (year two) the students take a step “into the wild”. Armed with 
preparatory courses in ethnographic methodology such as contextual observation and 
interviewing, they are expected to approach a slightly more open-ended design 
problem (D1) of designing a mobile service for a specific context and user group. 
This also opens up the theoretical dimension (D2), since students need to work from 
theoretical perspectives, that may reside outside the core of the HCI field. The 
perspective (D3) is still leaning towards the tactical end, with a focus on developing a 
given target platform (D4). However, there is room for exploring more platforms 
since a mobile service can reside on smartphones, tablets, and desktop. Design tool 
availability for mobile services are rapidly maturing, however at the time of writing 
they have yet to surpass traditional website design tools. Therefore, the challenge in 
the design tool dimension (D5) has increased. Service complexity (D6) is still at the 
“lower” end of the scale, but just as in the case of D4, there is room for developing 
the design towards transitions between e.g. mobile and a desktop-based version of the 
service. 

4.3 Studio 3: Health Technology 

The most significant change in the third studio (year two) progression concerns 
dimension D1. The design problem is more open than the previous two studio 
courses. The objective is to design a service that will help users improve their health 
in some way. Depending on where the research will take the students, the target 
platform (D4) can be anything from wearable or mobile health monitor technology, a 
social media website designed to improve social and mental health, to novel IT 
enhancements for medical professionals. For some of these applications students 
would probably have to either build their own design and prototyping tools, or work 
on paper, since design tool support (D5) cannot be guaranteed. Potentially, this could 
also require a lot along the theoretical dimension (D2), since literature and research 
from non-HCI fields would come into play. Possibly there is also an opportunity for 
students to contribute theory-wise due to the cross-disciplinary perspective of the 
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health technology theme. It comes with the theme to work with a more strategic 
perspective (D3), since human health is a long-term venture to design for. 

Since D1-D5 are all slightly expanded compared to the previous two studios, it 
would be wise for the instructor to coach the student teams to make demarcations 
along the service complexity dimension (D6), and keep the complexity on a similar 
level as studio 2. 

4.4 Studio 4: IT and Sustainability 

The final studio course is given at the third year, and with three studio courses that 
have gradually been progressed behind them, students are ready to tackle challenges 
along all six dimensions. The theme is open-ended and strategic: “Design a (set of) 
service(s) that addresses ecological, economic, and/or social sustainability from a 
user, organization, or societal perspective.” 

In our model, this pushes toward the complex end of all dimensions (D1-D6), since 
it requires students to approach a complex ecosystem of services, possibly on several 
platforms, with effects that need to be strategic and long-term. This will require 
theory from multiple fields, as well as a covering new ground since sustainability 
issues are still far from resolved in the information systems field (Melville, 2010). 

5 Discussion and Future Work 

This paper has presented a suggestion for a progression model aimed towards design-
oriented studio courses in the context of digital design. The dimensions are based on a 
review of design theory, learning theory, and theories on creativity. The aim of the 
model is to support course developers and instructors to systematically increase the 
design challenge for the students in the studio so that the students eventually will be 
able to confidently take on open-ended, strategic, and complex design challenges for 
contemporary and future devices and target platforms. The model has been used to 
design a four-step studio course progression for a three-year undergraduate education 
program.  

The proposed model can, in itself, be viewed as a design tool for the studio 
instructor, and addresses three ends: First, it serves as a way to create a design-
oriented curriculum and incremental progression for a series of design studio courses 
for a larger learning context such as an educational program. Work in the studio caters 
for reflection-in-action, and this has been part of the studio learning for a long time. 
But design practice is also dependent on reflection-on-action, where the continuous 
reflection on previous challenges elevates the students to be able to take on harder 
challenges as they develop. This progression should not be left to chance, but needs to 
be carefully designed. It is our hope that the framework presented herein is helpful in 
that regard.  

Second, it gives instructors a framework for tweaking the challenge and 
complexity of the course at “run-time”, in order to meet the needs and capabilities of 
the student group at hand. Should a student (or team of students) need a harder 
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challenge to meet their potential, the instructor can select a dimension and progress it. 
On the other hand, if the default challenge is too hard for students, or if they have 
chosen a particularly complex or challenging route on some of the dimensions, the 
instructor could coach the students to regress other dimensions so the workload can 
still be manageable and fruitful. 

Third, the dimensions can serve as a benchmark for evaluation of design work, and 
therefore be an examination support tool. Instructors can develop grade guides based 
on the six dimensions as a design-specific framework for assessing the students’ 
work. This needs further study and we are currently working on developing such 
guidelines for our studio courses in order to evaluate this approach. 

Fourth, the dimensions can be used to visualize design aspects in the learning 
environment. By characterizing the studio’s design challenges according to the six 
dimensions and make these explicit towards the students in the course, the model can 
help learners understand where their effort should lie, and clearly point toward goals 
for future studio courses in their education and practice. 
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