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Fig. 1.$The iterative development cycle$
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2 Teaching Human Computer Interaction 
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2.1 Theoretical Classes 
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E99$ @&&-A,*2$
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2.1.1 Introduction to User Centered Design 
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Fig. 2:$The creativity gap in Iterative Refinement$
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2.1.3 Conceptual Models  
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2.1.4 Interactive Systems Design 
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%13-*$*+,$*58,$%(<$B633A$C$2,,6D$32$*+,$ -),.$ '(*,.2%4,:$E3$*+%*$ ,(<=$9,$8.,),(*$ *3$
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will have to satisfy some constraints that an interface for large displays will not have, 
and vice-versa. 

2.1.6 Web Pages 
Until this chapter we have been teaching design and development of user interfaces 
in a general sense. However, in the last years, the majority of created interfaces are 
web pages. So, we decided to dedicate some classes to this particular type of user 
interfaces. First we show students the main differences between designing 
“ordinary” interfaces and interfaces for the web. Then, and taking into account that 
anyone, independently of its knowledge and education about user interfaces, creates 
web pages, we discuss the “Original Top Ten Mistakes in Web Design” [10], and the 
most recent “Top Ten Mistakes in Web Design” [11]. These way students can 
compare current web design problems with original ones. Another subject very 
important in web design is design patterns. We teach some of the more relevant 
patterns, such as, the rules to create a good Home Page, e-commerce and the 
shopping cart. Finally, we talk about personalization of web sites, standardization, 
accessibility, cascading style sheets and HTML and CSS validating software. 

2.1.7 Toolkits 
During the development of their prototype, students create functioning “simulators” 
of the final interactive system, where the interface is the most important thing. 
However, if the prototype were supposed to evolve into a real product, the tools used 
to create the prototypes (Flash, HTML, Javascript, Visual Basic, etc.) might not 
prove to be the more appropriate choices. To overcome this, we dedicate the last 
chapter of our HCI course to the study of UI software architecture and Toolkits. The 
main goal of this section is not to teach the particulars of a given toolkit, but rather to 
discuss fundamentals, such as the event model, windowing system and program 
interaction, and callbacks. We conclude this chapter by teaching the MVC model, in 
order to illustrate a programming architecture that separates the semantic of the 
application from visualization and control. 

2.2 Laboratory Classes  

One of the major goals of the course is to teach students a user-centered interface 
design methodology. While theoretical classes lay the knowledge foundations 
required to accomplish that goal, we feel it is important for students to actually use 
that methodology in the development of an interface and, thus, learn by doing. This 
posed an interesting problem: given the iterative nature of user-centered design 
practices, and the different stages it comprises, it would not be effective to simply 
require students to design an interface and check the result at the end. Indeed, it is 
the usage of the methodology itself that concerns us, rather than the final result, as 
we try to impart skills that can be used at later times, in the student’s professional 
lives, in whatever interface design challenges they might face. 

The only way for us to ensure that the appropriate design methodology is being 
used, and that students receive timely and relevant feedback is to closely follow the 
entire design process. To that end we create the course’s laboratory classes, 
synchronized with the theoretical recitations. Usually, any given subject is used in 
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the laboratory two weeks after it has been taught in a theoretical class. This gives 
time for students to assimilate that subject and resolve any doubts they might have 
regarding it. The order in which the different subject matters are considered 
(described in the previous section) mimics the order in which the different interface 
design stages should take place, allowing each laboratory class to focus on a specific 
stage. We typically have eight groups of three students on each laboratory class. 

At the beginning of the semester, each student group is given a project 
assignment (as described in the next section). The project, consisting on the design 
of an interface, will be developed throughout the semester by students. Each 
laboratory class has a set of goals to be attained. These are known beforehand by 
students, at least a week before class, and directly reflect an interface design stage. 
Namely, there are classes for: 

1. Creating task analysis questionnaires. 
2. Presenting the task analysis’ results and a conceptual model for the interface. 
3. Heuristic evaluation (HE) of a low-fidelity prototype. 
4. Presenting the results of the HE 
5. Heuristic evaluation of a first functional prototype. 
6. Heuristic evaluation of a second functional prototype. 
7. Presenting the results of the HE of the second functional prototype. 
8. Presenting results from usability tests with users. 

As can readily be seen from the above list, each class closely follows an iteration 
of the user-centered design cycle. As it would be unfeasible to develop the entire 
prototype in the classroom, the classes focus more on the presentation of results 
rather than on actual development. This allows us to provide instant feedback about 
their work, and correct any problems that might arise. Also, as students present their 
results to the entire class, they benefit from a discussion with their colleagues in 
which the instructor acts as moderator. This exposes them to alternative ways to 
solve the same problems, requires them to stand behind their choices and adequately 
justify them, and allows them to see other problems that might arise, so that they 
may avoid those pitfalls in the future. 

The description of each class gives students not only the goals of what is to be 
accomplished in that class, but also what should be prepared beforehand. A list of 
work to be done and deliverables is provided with that description, on a weekly 
basis. Doing so has a major advantage: it imposes a constant work pace, so that the 
project is created in a timely and ordered fashion. Also, as each stage of the design 
cycle must be presented in a different class, it prevents students from skipping stages 
and cutting corners, enforcing the use of the appropriate design methodology. 
Finally, as laboratory and theoretical classes are synchronized, students will not 
tackle problems they are not yet ready to solve.  

Students are graded in each class, based on their performance in the classroom, 
on the work they have prepared beforehand, and on the deliverables produced. This 
evaluation is accompanied by comments given by the instructor so that students may 
know what they could have done better. In some cases, when it is deemed reasonable 
both in terms of work involved and timings, students are allowed to correct the major 
flaws in their work, to improve their grades and to have a chance to apply the 
instructor recommendations. 
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3(&>.4+*%:# 2+*@6# 2.&/.# .1%#0(1'# -+# 4(--(*# 13'# ,+*(# /*(1-&5(# %+09-&+3%<# N+*(+5(*6#
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(0)1.)2-,$# )&4# 2(&4# 2-# 9%&4# 8-,(# .$)5%1%26# /,-51(8$# <*(&# 2*(6# (0)1.)2(# /,-3('2#
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(A)8/1($#-9#/,-3('2$#4(0(1-/(4#)$# '-.,$(<-,?#)&4# '-88(&2$#)&4#,(8),?$#(1%'%2(4#
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-5$(,0)2%-&$#-9#$2.4(&2#/(,9-,8)&'(=##

3.1 Methodology 
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)&)16$%$F#,($.12$=#
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)&)16$%$#)&4#2*(#'-&'(/2.)1#8-4(1#),(#/,($(&2(4#%&#2*(#1)5-,)2-,6#'1)$$#<*(,(#2*(6#
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$(2#-9#/,-2-26/($;#2*(6#'*--$(#-&(#2-#(0-10(#9-,#2*(#9.&'2%-&)1#/,-2-26/(=#I-<(0(,;#
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D2.4(&2$# ),(# 2*(&# (&'-.,)+(4# 2-# +-# 2*,-.+*# 2)$?# )&)16$%$# )&4# 4($%+&# /*)$($#
)+)%&;#)&4#2-#,(0%$(#2*(%,#'-&'(/2.)1#8-4(1$#2-#,(91('2#2*(#,($.12$#-9#2*(#IJ=#B*(&;#
2*(6#4-#2*(#9%,$2#9.&'2%-&)1#/,-2-26/(#<*%'*#%$#(0)1.)2(4#%&#2*(#&(A2#1)5-,)2-,6#'1)$$=#
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$('-&4#(0)1.)2%-&#4-&(#56#)&#(A/(,2#%&#%&2(,9)'($=#
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In the third rotation, they repeat the process again and they create the second 
functional prototype (a revised version of the first after getting the results of HE). 
The second functional prototype is evaluated once more between groups of the same 
laboratory class.  

In the fourth and final rotation, students present their final prototypes (a revised 
version of the second after getting the results of HE) and they do a final evaluation 
with users. These usability tests and their results are presented in the last laboratory 
class. 

Students not only learn better experiencing the iterative development design, as 
they get a solid methodology to use in the future. All the deliverables produced along 
the iterative process are compiled into a group webpage on weekly basis and at the 
end we can get a very rich overview of the entire process. 

A final note pertains to regular presentations which students have to deliver in 
the laboratory sessions as part of their work. These contribute to create important 
soft skills such as how to make a presentation and how to present a project in 
development to colleagues and faculty and students regard them very positively. 

3.2 Examples 

In this section, we present some of the best student projects developed during the 
most recent course (at the time of this writing) – Spring 2006/2007.  

The example from Fig. 3 illustrates a low-fidelity prototype of an interface for an 
intelligent system that will integrate the different types of information accessed by 
drivers in a car, such as, car check-up, traffic information, calendar, phone calls, 
radio, GPS, etc. The resulting system should allow the monitoring of information 
and also the integration between the different functionalities, like for instance, show 
the way to the person the driver is calling, or alert the user if the car is running out of 
oil and give him the location, the path and the phone number of the nearest garage. 

 

 
Fig. 3.  Low fidelity prototype for a car intelligent system 

 The prototype illustrated in Fig. 4, succeeded very well in integrating those 
functionalities, was very creative and presented a good screen design and layout. 



!"#$ Manuel J. Fonseca, Joaquim A. Jorge, M‡rio R. Gomes, Daniel Gon•alves and 
$

$

$

Fig. 4.$Intelligent car system prototype$
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Fig. 5;$Low fidelity prototype for the home security system$
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Fig. 6.$Security system prototype$

%&'())*+$,-.$)(/,$.0(12).$23./.',.4$-.3.$&/$($5&6/5$763$,683&/,$&'7631(,&6'$(968,$($
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('4$,3('/263,(,&6'$,6$=6$,6$,-6/.$2)(:./>$?63.6<.3+$&,$;&))$9.$(9).$,6$/8==./,$($,3&2$
2)('$ ,6$<&/&,$,-.$ :&,*$(::634&'=$,6$8/.3@/$:6'/,3(&',/$('4$3.A8./, /+$'(1.)*$,&1.$('4$
&1263,(',$2)(:./$,6$<&/&,>$B-.$9&=$:-()).'=.$&'$,-&/$236C.:,$;(/$,-.$/166,-$&',.=3(,&6'$
9.,;..'$ ,-.$ &'7631(,&6'$ (968,$ ,-.$ :&,*+$,683&/,$ 3.).<(',$ &,.1/$ ('4$ ,-.$ (::.//$ ,6$
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1(2/+$.,:>$%&=>$D$23./.',/$6'.$67$,-.$236,6,*2./$,-(,$:).(3)*$(:-&.<.$,-./.$=6()/$9*$
236<&4&'=$($ /*/,.1$ ;&,-$ ($=664$ /:3..'$4./&='$ ($=664$ '(<&=(,&6'()$ ('4$&',.=3(,&6'$
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3.3 Student Comments 
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Fig. 7.$Tourist kiosk prototype$

4 Conclusions 
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.0$*+0.0.5*&$1,&+$3-.&+:(2&,;$8-/&&/>$:021,3-4$0-$20-2&*.,$+(.'&+$.'(-$0-$,2+&&-B$(-/$
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