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Abstract. The creative element of HCI tends to be neglected due to the rapid 
advancement of hardware platforms as well as software development. HCI 
books cannot keep up with this rapid growth, nor can they provide students with 
the necessary tools to succeed. Considering these facts, HCI instructors need to 
implement techniques that not just complement but also enhance learning while 
preparing students for the real world. Studio-based learning, being a 
constructivist pedagogy that includes critiques and reflection can greatly 
enhance HCI Education.  
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1 Introduction 

Technology and reality are changing at an incredibly fast pace. On the one hand, this 
imposes an urgency to promptly and constantly be ready to address new challenges on 
the HCI discipline. The answer to how to address these challenges is largely learned from 
practice and an acute observation of an ever-changing context. On the other hand, 
education still relies heavily on books. However, books are often not able to capture the 
complexity of reality, nor can they provide a methodology to deal with it. Quite opposite, 
books merely provide a perspective, often the author’s perspective, on the subject and, 
due to their form, are likely to be permanently outdated. Moreover, books do not teach 
critique, a fundamental tool for disciplines and problems that are heavily dependent on a 
permanently changing context. 

So how can HCI Education bridge the gap between conventional instructional 
materials and the (unstructured) reality of real-world projects? And most importantly, 
how can HCI Education prepare students to design the user interfaces of tomorrow and to 
face the reality they will experience in the job market? 

In practice, HCI and the design of user interfaces rarely happens outside of the context 
of a project and without the involvement of a team. Thus, we need to provide students 
not only with the core knowledge that is found in books but also with the experience of 
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working in a problem-based environment, in which, collaboration and design critiques 
play fundamental roles. The authors believe Studio-Based Learning (SBL) is a natural fit 
for this reality. It is then important to discuss how this methodology can be applied in 
HCI and HCI-related courses and how it can help HCI educators bridge the gap between 
HCI instruction and the real-world HCI design process. 

2 Studio-Based Learning: Origins and Concepts 

The studio-based instructional model originates in the master-apprentice educational 
system used in the guilds of the Middle Ages [9]. Later, architectural schools of 
Europe and North America adopted this instructional model in the form of the ‘design 
studio’: a place where students set up their own workspaces—drafting tables, books, 
drawing and modeling materials—and spend much of their lives working individually 
on common design tasks” [15]. Since then, it has served as an effective pedagogical 
model in architecture and fine arts Education [8]. More recently, others have been 
adopting the studio-based instructional model and this methodology is becoming 
increasingly popular in computer science (CS) Education (see [3] for a review). 
Examples include SBL being applied to: i) the restructuring of a CS degree [4]; ii) 
programming [6]; iii) game design [5]; and iv) Human-Computer Interaction courses 
(e.g. [13] [8]). 

To further understand the SBL instructional model, Reimer and Douglas [13] 
performed an observation of a studio course in architecture. Their observations 
allowed them to understand that studio classes focus on real-world problems to which 
the students, often working collaboratively in a team, have to produce a solution 
through an iterative design process. Also, studio classes are limited to 10-12 students 
and take place three times a week, four hours a day, in a specially designed room, in 
which each student has her or his ‘own space’ for the term (during class and outside 
class time). Every week the instructor highlights a particular aspect contributing to the 
overall project (e.g. form or site location). In a highly interactive environment, not 
only between the instructor and the student but also among students, a studio session 
will start by having students work on their assigned large-drafting style desks until it 
is time for them to meet with their instructor for a design critique session (usually 
referred to as crit session). 

The original description of Reimer and Douglas [13] does not include rubrics. 
However, the authors’ experience in using SBL has shown that rubrics should be 
provided to the students in order to better guide the design critique section. For this 
reason and also for a sense of completeness, rubrics are introduced from now on and 
detailed in the next section. 

Design crits are a form of teamwork, that will greatly benefit student by providing 
formal guided feedback. Design crit sessions take place in a common meeting area 
and typically involves the instructor plus two to four students guided by the rubric. 
Students start by presenting their design representations, often low-fidelity sketches, 
while explaining how the particular design challenge of the week was addressed.  
The instructor discusses the work of one student at a time for 20 to 30 minutes. The 
remaining students can contribute to the discussion or concentrate only on the 



 Studio-Based Learning as a Natural Fit to Teaching Human-Computer Interaction 253 

 

comments made by the instructor and the other students participating in the session. 
Reviewers highlight the positive aspects of the student’s design, before starting to ask 
strategic questions intended to reveal the weaknesses of the design. Later, the 
reviewers bring up examples of solutions others proposed to similar design problems 
and ask the student if she or he has any problems and/or questions. The critique 
session is guided by the rubric and ends with the instructor providing feedback about 
the presentation and guidance for future ones (that may happen in or outside class). 
Crit sessions are key to convey design knowledge.  

Besides the day-to-day crit sessions there are also the mid-term and final crit 
sessions, which are equivalent to midterm and final exams and are therefore more 
formal. In mid-term sessions, two faculty members and a peer review the student’s 
work for 30 minutes, while others students are welcome to listen and benefit from the 
knowledge being shared. The final crit session is performed by invited professional 
architects. The student either Passes or Fails the studio class. 

In short the SBL approach involves the concepts of a design studio, a shared physical 
space in which students work on their assigned problems, and of rubrics and design crit 
sessions, where students present their evolving design ideas in order to get feedback. 

The SBL pedagogy can be implemented in a variety of ways. As long as the basic 
elements of SBL are present, regardless of the modality it can be considered SBL. 
The basic SBL elements are: i) The selection of a project that can be correctly 
executed in a variety ways, ii) Students execute the project either individually or in 
teams, iii) Students share their project with their peers, either individually or in teams. 
An instructor is present to answer any questions, iv) The instructor and peers give 
feedback in the form of a design crit, either individually or in teams, face-to-face or 
online, v) Students revise the project and resubmit it, individually or in teams. The 
abovementioned steps represent one iteration, however SBL does not restrict the 
number of iterations. SBL may be implemented several times during the semester 
with diverse projects that may vary in complexity. Figure 1 roughly abstracts the 
Studio-Based Learning process. 

 

Fig. 1. The Studio- Based Learning Cycle 

Problem  Develop a 
Solution 

The Studio-Based Learning Cycle 



254 P.A. Silva, M.E. Crosby, and B.J. Polo 

 

2.1 Rubrics 

In order to guide the SBL process, a rubric should be set into place. A rubric 
corresponds to a standard of performance for a given population. It specifies the 
required deliverables of the project and the different levels of achievement, according 
to specific characteristics. This way, a rubric identifies the important aspects of the 
design project to be rated as well as what to consider while rating them, and are a 
useful tool, that provides guidance for design crits session. 

Design crits should make sure that the design being presented adheres to the 
project requirements as well as the rubric. Rubrics have been used for a number of 
purposes, such as to formalize feedback [21], to guide student game designs 
evaluations [22], and to develop skills in written communication [24] and ethics [25]. 
Appendix 1 shows an example of a rubric specifically designed by one of the authors 
to be used in a SBL class that aimed to support students writing papers and 
performing peer reviews as part of the studio process. 

Design disciplines such as architecture and HCI aim at solving wicked problems 
[23], where there is not a clear end to the creative process. Rubrics, will suggest a 
stopping point to SBL iterations. 

2.2 Situating Studios in Pedagogical Approaches 

As the descriptions above denote, the studio-based learning pedagogy allows for a 
rich learning environment. Student learning takes place: i) through the execution of 
projects, which are solved by using real-world processes; ii) by integrating the 
knowledge obtained from previous lectures; and iii) by taking full advantage of the 
interactions and collaborations with other students, with the instructors, and 
sometimes professionals. Moreover, design crits sessions are crucial for learning as it 
is during those sessions that participants share their knowledge and experience and 
that the discussion and reflection on the design artifact and the design process takes 
place. The design artifacts that students produce as well as the rubrics are the basis for 
grading. 

Lebow characterized studios as a form of social constructivism [11]. In social 
constructivism approaches, learning is an active, social process that results from a 
dynamic interaction between task, instructor and learner [16] [1].  

In their use of SBL, Hundhausen et al. [7] framed SBL in situated learning theory 
[10], and in self-efficacy theory [2]. The situated learning theory argues that learning 
occurs when the learner is put in a real world situation (authentic context) and when 
the learner interacts with a community of practice, with whom she or he then co-
creates knowledge. The self-efficacy theory helps learners understand their 
perceptions of their own ability to complete tasks and reach goals. 
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3 Studio-Based Learning: A Natural Methodology for HCI 
Teaching 

The challenge of HCI Education is to teach and improve the students’ capability to 
design user interfaces. Due to the complexity of the current shifting reality and the 
nature of the discipline itself this is not an easy task. In fact, many key skills are only 
gained in the midst of action, through the active participation and involvement in the 
development of a given HCI product or project.  

Projects are of extreme importance in HCI and that is why students taking an HCI 
or an HCI-related course often undertake a capstone design project that takes them 
through all phases of the user-centered design process [12], including the initial phase 
of user research, the user interface prototyping, and the evaluation of the technology 
with the users. Having this kind of design projects provides more experience in HCI 
design, however it still “falls short of teaching the student good design of a real-world 
artifact while engaging in a real-world design process. In these courses we leave it to 
faith that students will be able to make the transition from theory to practice.” [13]. 

In 1990 Terry Winograd urged the audience of a plenary session he conducted at 
CHI to embrace and explore the studio as a teaching concept for HCI Education [17]. 
Because of its design orientation, HCI Education is an excellent candidate for the 
application of studio-based instruction. 

The literature reports two particularly interesting cases of the application of SBL to 
HCI, with which HCI educators can gain valuable insight on how SBL can be used in 
HCI Education. The first example consists of the implementation of an undergraduate 
HCI course based on the studio model [13]. The second explored the use of the SBL 
concepts on what the authors called a Prototype Walkthrough [7].  

Overall, the authors of those studies [13] [7] confirmed the pedagogical value and 
the effectiveness of the application of the SBL instructional method and observed 
that:  

• Students willingly helped and offered opinions to their classmates and benefited 
from the instructor’s design experience 

• Students critique of the peers’ work fostered a highly interactive and constructive 
atmosphere and promoted the generation and analysis of design ideas 

• Students engaged in a critical design dialogue and made valuable and to the point 
contributions which are relevant not only to the course but also to the design at 
hand 

• Students used these learning opportunities to apply their emerging HCI design 
knowledge by grounding their design statements in empirical evidence and 
established theories and principles 

• Students presented their work and took ownership and pride and late work was 
never an issue  

• Students gained experience with public speaking and developing writing skills 
• Students evaluate the courses positively and stated that they valued witnessing how 

peers approached the same design problems 
• Students had the opportunity to engage in authentic practices that they are likely to 

encounter in their profession 
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4 Discussion and Future Work 

The SBL approach has proven its potential in HCI Education and in bridging the gap 
between the reality inside and outside the university boundaries. Also, despite the 
experienced increased workload, students responded favorably when exposed to this 
instructional model. So it is up to HCI Educators to adjust and perfect this 
methodology and bring them into HCI teaching. Building upon the work of Reimer 
and Douglas [13], Hundhausen et al. [7] and other related ones, in the future, we 
would like to further understand how to better define the use of SBL theory in HCI 
and HCI-related courses. 

Hundhausen et al. [7] found that the amount of comments on the design was 
influenced by the students familiarity of the design domain, the clarity of the design 
domain, tasks, and interface; and the extent to which test users actually encountered 
user interface problems. These aspects should be taken into consideration when 
defining the design projects for studio-based courses and activities. 

Hundhausen et al. [7] observed that the fidelity of the user interface prototypes 
influenced design discussions, in that, higher fidelity prototypes tended to discourage 
them. This impact of high-fidelity prototypes is well-known among the community 
(see for e.g. [14]). However, Hundhausen et al. [7] also observed that superficial tasks 
did not allow for much discussion and led to superficial design suggestions. The 
artifacts to be used in a crit session and the level of fidelity they should entail is an 
area that requires further investigation. Hundhausen et al. [7] also reported that 
situations where the test user struggled were the best catalysts for discussion leading 
to reflections on why the test user struggled and how to redesign the interface to 
resolve the user interface problem. This aspect deserves further reflection in order to 
assess if those should also be an important part of crit sessions. 

5 Conclusions 

The world present-day is changing at an extremely fast pace. HCI design needs to 
accompany these changes and so does HCI Education. 

SBL emerges as an excellent methodology to bridge the gat between HCI and the 
demands of the real world today. Through the use of the SBL methodology in HCI 
Education, students reflection and critique skills can be trained, while at the same 
time, they experience the need to be team players, to carefully observe external needs, 
and to permanently iterate and be creative. These are some important and necessary 
tools to approach the complexity of the reality of today. 
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Appendix: Example of SBL Rubric 

 
 

 

ICS 390 Paper 1 Peer Review Rubric 
 

Reviewer’s Name:        
  

Reviewee’s Name:        
 

 Capstone 
4 

Milestone 
3 

Milestone 
2 

Benchmark 
1 

Not 
Addressed 

0 
Context of and purpose
for writing 
 

Demonstrates a thorough 
understanding of context, 
audience, and purpose that is 
responsive to the assigned 
task(s) and focuses all 
elements of the work. 

Demonstrates adequate 
consideration of context, 
audience, and purpose and 
a clear focus on the 
assigned task(s) (e.g., the 
task aligns with audience, 
purpose, and context). 

Demonstrates awareness of 
context, audience, purpose, and 
to the assigned tasks(s) (e.g., 
begins to show awareness of 
audience's perceptions and 
assumptions). 

Demonstrates minimal 
attention to context, 
audience, purpose, and to the 
assigned tasks(s) (e.g., 
expectation of instructor or 
self as audience). 

Not 
addressed 

Recommendations: (Give specific suggestions to improve this paper to ensure it meets or exceeds the Capstone level) 
 
 
 
 
 
 
 
 
 
Content Development Uses appropriate, relevant, 

and compelling content to 
illustrate master of the 
subject, conveying the 
writer's understanding, and 
shaping the whole work. 

Uses appropriate, relevant, 
and compelling content to 
explore ideas within the 
context of the discipline 
and shape the whole work 

Uses appropriate and relevant 
content to develop and explore 
ideas through most of the work. 

Uses appropriate and 
relevant content to develop 
simple ideas in some parts of 
the work. 

Not 
addressed 

Recommendations: (Give specific suggestions to improve this paper to ensure it meets or exceeds the Capstone level) 
 
 
 
 
 
 
 
 
 
 
Genre and disciplinary 
conventions 

Demonstrates detailed 
attention to and 

Demonstrates consistent 
use of important 

Follows expectations 
appropriate to a specific 

Attempts to use a consistent 
system for 

Not 
addressed 

 successful execution of a 
wide range of conventions 
particular to a specific 
discipline and/or writing task 
(s) including organization, 
content, presentation, 
formatting, and stylistic 
choices 

conventions particular to a 
specific discipline and/or 
writing task(s), including 
organization, content, 
presentation, and stylistic 
choices 

discipline and/or writing task(s) 
for basic organization, content, 
and presentation 

basic organization and 
presentation 

Recommendations: (Give specific suggestions to improve this paper to ensure it meets or exceeds the Capstone level) 
 
 
 
 
 
 
Sources and evidence Demonstrates skillful use of 

high quality, credible, 
relevant sources to develop 
ideas that are appropriate for 
the discipline and genre of the 
writing 

Demonstrates consistent 
use of credible, relevant 
sources to support ideas 
that are situated within the 
discipline and genre of the 
writing. 

Demonstrates an attempt to use 
credible and/or relevant sources 
to support ideas that are 
appropriate for the discipline 
and genre of the writing. 

Demonstrates an attempt to 
use sources to support ideas 
in the writing. 

Not 
addressed 

Recommendations: (Give specific suggestions to improve this paper to ensure it meets or exceeds the Capstone level) 
 
 
 
 
 
 
Control of syntax and 
mechanics 

Uses graceful language that 
skillfully communicates 
meaning to readers with 
clarity and fluency, and is 
virtually error free. 

Uses straightforward 
language that generally 
conveys meaning to 
readers. The language has 
few errors. 

Uses language that generally 
conveys meaning to readers 
with clarity, although writing 
may include some errors. 

Uses language that 
sometimes impedes meaning 
because of errors in usage 

Not 
addressed 

Recommendations: (Give specific suggestions to improve this paper to ensure it meets or exceeds the Capstone level, may include in-text recommendations) 
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