Conceptual Design and Prototyping to
Explore Creativity
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2 Teaching Human Computer Interaction
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2.1.1 Introduction to User Centered Design
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Fig. 2:Fhe creativity gap in Iterative Refinem@nt

2.1.2 Know the Users and Their Tasks
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2.1.3 Conceptual Models
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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 Ul 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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8*+40(,#/0(1307#28&-.+9-# A(&3>H#>0& (#-+EIBBI# Yo+09-&+3<# JO*&3>#-1%@# 13107%&%%#
13'% -.(# ' (%&>3# 8.1%(YoH A+)# -.(# &-(*1-8BYAZEE /7/0(E# -.(T9.+90'# >1-.(*# 1%#

JOL.# &3)+*,1-&+3# 1%# 8+%%&40(# 14-+Q3HODULWBHL Y% @%6# 13'% -.(T# %.+90'# )&3'#
%o-+09-&+39%6# )+*# -.(# 8*+A0(,%# (3/+93-(*(<# D3'(('6# Yo.+*-(*# 1%%&>3,(3-# '(%/*&8-&+3%#
(31+9*1>(#96-9'(3-Yott-+H#A(# ,+* (#/*(1-&5(HRBH-.(TH#(GBO+*(#8+%%6&A0(#%+09-&+3%6<H#

# V+O3H +O-# - 1-# %-9'(3-Y0# 1*(# ,+(BRH 2(# 9%(# 1# I+,,(*/&1OK0++@&3>#
013>91>(#&3#-.(#1%%&>3,(3-%6#%-1-&3>H#)+*#(G1,80(#-. 1-#L/+ 8137THGH213-Yokt-+# .&*(HT+O*#
(L # -+ *(1-(# 1# 3(2# 8*+'9/-# TM<# N+%-# %o((# (3>1>(# ATH -.(# 8*+%8(/-# +)# '+&3>#

Yo+, (- &3>HYOE, RO H-+#2. 1-#- (TH2+O0'H +H&)H- . (TH2+* @H# &IH 1#*(10#/+ 8137 <HI(H-*TH#-+#
(,8.1%&O (#-.&%6#1%8(/-#'9*&3>#A4+- # (5(0+8,(3-#13#(51091-8+3#8.1%(Yo<#

D-#&8Y6#10%+H#5 (*T#8&, 8+*-13-#-+HUBRIY(BLY6%&>3, (3-%o<#P %9100 7THO14+*1-+*T#
101%%o(Yo# 15(# (&>.-# >*+O8Yo#t 13'# 2(H# -*T# 3+-# —+# 15(# -2+# >*+08%6# +&3># -.(# W1, (#
19%6968>3,(3-<#?(#)+93'#-. 1-#AT#I%&I>H &)) (*(3-#1%%&>3, (3-%6#)+*# 100#>*+08Y#&H-. (H%1, (#
014+*1-+*T# %(%Yo8&+36# %-0'(3-9b# -(3# —+# )+/OVo# +*(# +3# -.(&*# 2+*@# 13'# O(%e%0# +3# -.(#
3(8> . 4+*%:# 2+*@6H# 2.8/ # . 1%# O(1'# *HABIH-((# * (1-&5(# Yo+09-&+3%6<# N+*(+5(*6#
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BU&!(H#()H+,-[#(0) 1) 2(SH-2%(#+,- [#] -B2SHA. Yo&+# 2%(#1)5- )2 6H#'1) SS(SH# 7 2% (S(#
),(# 8)%&16# *(.,%$2%'# (0)1.)2%-&S$# /(,9-, 8(4# )$# /), 24 -O# 2*(# (0)1.)2%-&H I*)$(# -O# 2*(#
9%2(,)2%0(# 4(0(1-/8(&2# '6'L(:;# <(# -5$(,0(4# 2%)2# $2.4(&24# +,-./$# 1(,9-,8# 5(22( # )$#
(0)1.)2- $# )&A# 2(&AH 2-# 9%&AH 8-, (# .$)5%1%264# |,-51(8$# <*(&# 2*(6# (0)1.)2(# /,-3('2#
)$$%+&B(82BH< Yo ), (HA%O9(, (&2H,-8#2*(%,$=H
SSH<(HB(&2%-&(AH5(9-,(#$2.4(82#/ -3('25#), (HA(O(L-/(4#2* - +*- 282+ (HS(B($2(#
)&AHB-$2H-OH 2% (#1)5-,)2-, 64" 1) SS(SH UG DA 2$H 2-#)$SS(SSH2* (#0), Y- SHS2(/$#-O#
2%(#1,-3('2=H @&H 2*(H&(A2HB('2%-8S;# <(#],-0%A(#) &t -0(,0%(<H-O# 2% (H8(2*-4-1-+6#$-8(#
(A)8IL($H#-O#,-3(2$# A(O(1-/(4# )SH -. $L-, 2# ) &A# -88(8&2$# ) &AH (8), P$H# (1%'%2(4#
0,-8# $2.4(&2%# )$# <(11# )$# -. # %&9-,8)1# )$S($$8(&2# 5)$(4# -&# 2+(B(# ,(8),7$# )&4#
-5$(,0)2%-&$H-0#$2.4(&2#1(,9-,8) &' (=H#

3.1 Methodology

B*(# 8)%&# -53('2%0(# -9#- 28 /,-3('2# Yot 2-# )A#-$2.4(82%# 2-# (AI(,%(&'(# 2*(#
9%2(,)2%0(#4(0(1-/8(8&2#'6'L(=HC (#<)&2B2HSRY6' (#) L LH2*(H1*)$(SHYEH2* (H'6' L (#) &A#
2-#1(), &H2*(BHS - 1AH+-#2* - +*H2*(#'6 L(HS(0(,) 1#2%8($H2-#) *Yo (O (#+--4#,($.12$=#

D2.4(82%# $2),2# <%2*# 2*(# ',()2%-@JSTH) R 16$%$# E.($2%-8&8)%, (# <*%b"# %o$#
A%S' $S(4# Vo8&t 2%(# 9%, $24 1)5-,)2-, GAVE) SBHM-# 2 (# | - 3UDB* (& 2*(6# .$(# 2*(#
E.($2%-&8.)%, (#2-#(&E.%, (#2),+(2#.$( $HY6&H- A #2-#+(2H#%&9-,8)2%-&H) &AM -8I% L(H2* (#2)$2#
)&)16$%SF#,($.12$=#

>92(# 2)$7# ) &) 16$%$;# 2%(6# 8-0(HRAIPRH@H [*)B(=# B*(6#",()2(# )# -&'(/2.) 1#
8-A(1#-9H2* (H%&2(,9) (H<Yo2:#8(2)/*- B T &AH) 2%60% 26 5 G G- 2+# 2 (#2)$ 24
)&)16$%$# )&A#H 2% (#'-&'(12.) 1#8-A(1#), (REBOAH Yo&H 2*(# 1)5-,)2- 6H#'1) SSH# <*(, (# 2*(6#
((Y0(HO((45) 24, -8H5- 2 2ALL () +.(SH) &AH2*(H2() *(,=H>2H2*%$H$2) + (H<(#'1(), 164
*pH¥ 100+ 2 2*(H Y08/~ 2) &' (# -0 *)0V08+# ) +--At -&'(/2.) 1# 8-A(1# ) $H# J# 5)$(1%6&(# 9- # 2*(#
,-2-26/%8&+H#1*)$(=H#

SO2(,# M($Yor+&;# 2%(6H +-# 2% - +¥# | -2-26/%8&+=H D2.4(8&2%# $2),2# 56# A($Yo+&%6&+H 2*,((#
)12(,&)2%0(#1-<#9%A(1%264#/,-2-26/($HO- #2*(#-&'(12.) 1#8-A(1#',()2(4#5(9-,(=#H,-8H2* % $#
B(2#-O#1,-2-26/($;# 2%(6#*--$(H#-&(# 2-#(0-10(#9- # 2*(#9.8'2%-&) 1#/,-2-26/(=#1-<(0(, #
B-$2H#-0H2* (H2%8($#$2. 4(&2SHY0&. - /- 2(HS-1.2%-&SHO - BH2* (#-2%(#2<-H] -2-26/(SHY&H2* (H#
B(L(2(4# -&(=H GOH# 4-%6&+# 2*%$;# 2*(# E.)1%26# )&A# ',()2%60%264# -O# 2*(# ($.12%8+# /,-2-26/(#
%&.,()B($# ,(1)2%0(164 2-# 2*(# 9%, $21 BABIBLE) 116,# $2.4(82$# 4-# $2-,65-),4%# ) &A4#
%82(,)'2%- &t $'(&), Yo-$:# O- # 2%(# $(L( 2RBH([#B, Y08 +%0&+# ) 1 1# 2*(B(# (1(8(&2$H 2-# 2*(#
&(A2#1)5-))2- 6#1)$SH<(, (#2*(64),(#(0)1.)2(4=#

@&H2*(#(0)1.)2%-8H/*)S(;# () *#+ - [# YK % $2%'# (0) 1.) 2%-&H 71 :#-9# 2% (#1-<K
0%64(1%264 |,-2-26/(# -O# 2<-# -2%(# +,-./SH# )&A# +(2$# *%$# |,-2-26/(# (0)1.)2(4# 56# 2<-#
+,- 1) 1S-=HL. Y&+ 2*(H] - (35 #$2.4(82SH&-2H-& 16 1(), &) &AH] ) 2% (H| JH#) $# 2% (64 +(2#
$(9.1#%&9-,8)2%- & 2-#8) 2 (# 2*(% #/,-2-26/(SH5(22( # Yo&H 2* (# &(A2# %2(,) 2%- &t -O# 2+ (#'6'1 (=#
B*(#,($. 128#-9# 2% (#1J#), (#/,($(82(4#)&AHA%S $S(AH#Yo&H 2*(H&(A2# 1)5-,)2-,64'1) $SH#) & A# Yo 2t
-8/1(2($H2*(HI%, $2H#, -2) 2%-&tt-OH2* (H%2(,) 2%-&'6' 1 (=#

D2.4(82%# ),(# 25(8H (&'-.,)+(4# 2-# +-# 2% - +¥# 2)$7# )&) 16$%6$# ) &A# A($Yo+&H %) ($#

)H) V08 )& 2-# (0%SB(H 2+ (Y, #'-&'(12.) 1G24 (9124 2% (# ,(B.125# -O# 2* (# | I=H# B*(&:#
2%(6HA-H2*(HO%, $2H#9.8'2%-&) 1#/,-2-26/ (#<* % H#%$#(0)1.)2(4H%EH 2* (H&(A2#1)5-,)2-, 64 1)$$=#
@&H2*YSHS(-&AH,-2)2%0-&:H2* (B -&$-1%64) 2(H<*) 242+ (6#*)O(#1(), &(AH5(9-, () &AH2* (6H#+(2H#)#
$(-&4#(0)1.)2%-&HA-&(HBBHA/(, 2#%8H#%&2(,9) ($=H#
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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.

T .l | 96 173 45 67 [ 171abit | 22:05
[ |

N4

)

Home ’r:ﬁ‘| o | Volume (NN 1+ | z

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.
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Fig. 5%0w fidelity prototype for the home security system
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%8&())*+$,-.$)(/,$.0(12).$23..",.4%-.3.$&/$($5&6/5$763%,6838/,$&'7631(,&6'$(968,$($
&5+ :-&:-$:('$236<84.$&'7631(,&6'$ (968,$16'81." /+$ 3./,(83(,/+$:8),830)$ <. /$
(4$,3(/263,(,&6'S,6$=6$,6$,-6/.$2)(:./>$768.3+$&,$,8))$9.5(9).$,6$/8==/,$($,3&2$
2)('$,6$<8/&,$,-.$:&,*$ (:634&'=$ 65 SBBEES,/$ (4$3.A8./, [+$'(1.)*$,&1.$(4$
&1263,(,$2)(:./$,6$<&/&,>$B-.$9&=$:-()).'=.$&'S$,-&/$236C.:,$;(/$,-.$/166,-$&',.=3(,&6'S

1.3<&:.1$3.)(,.$,6%5 ,-.1+$/8:-$ (/+$ ,&:5.,/$ 763% .<.'/+$ ,&:5.,/$ 763$ ,3(/263,(,&6'+$ :&,*$
1(2/+%.,:>$%&=>$D%$23./.",/$6".$67$,65236,-(,$:).(3)*$ (:-&.<.$,-./.$=6()/$ 9*$
236<&4&'=$ ($/*,.15:8,-$ ($=664$/:3..'$4./8&="$ ($=664$(<&=(,&6'()$ (4$ &',.=3(,&6'S
1.:-(&J1+$:-&:-$1(5./$,-.$2.37631(:.$67$, (/5/$<.3*$.(/*$763$8/.3/>$

3.3 Student Comments

E$,-.$.4$67%,-.$:683/.$,.$:6))..,.45749(:5$7361%/,84.",/$(968,$,-.$1.,-646)6=*$

~(,$ -*$ .3.% F763:.4G$ ,6% 76))6;$ 488&.$ 4.<.)621.,$ 67$ ,-.$ 236C.;,>$ B-.$
1(C63&,*$67%,-.1$:612)(&'.4$(968,$ - $8B($67%5;63553.A883.4$73615,-.15;..5%
(7,.3%;..5>$H6;.<.3+$())$67$,-. 1$(=3..4$,-(,$:&,-68,$,-&/$/,3&:,$/:-.48).$(4$1.,-64$

- $A8()&,*$67$,-.&3$236C.:,/$:68)4$9.$:6'/84.3(9)*$;63/.$ ('4$ 2369(9)*$;68)4$'6,$
1(,&/7*$81.3/@$"..4/>$ 1,84. /$ ()/6$ -&=-)&=-,.4$ ,-.$ &'<6)<.1. $ 67% -.$ 7&'()$ 8/.3/$
4838'=$,(/5$(()*/&/$(4$483&'=$,- $7&'()$8/(9&)&,*$, ./ [>$%&'()*+$,-.*$8'4.3/,(4% -.$
' 4$763$/.<.3($&,.3(,&6$8'S - $4.<.) 624675 ('$&',.37(.4B: (8.5, *$/(;$,-.$
26/8,8<.$.<6)8,86'$67$,-.&3$236,6,+2./$483&'=$,-.$/.1./,.3>$E'$&'7631()$:612(3&/6'$
&,-$23.<&68/$*.(3/@$236C.. /$-&=-)863.8%3.(,&<.$('4$)./68'&7631$(2236(:-./$
6$2369).1/+$(4$($163.$7631()S (()/8E5/4%,-(,$,-.5(<.3(=.$=3(4.$67$,-. $7&'()$
236,6,%2.$ &":3.(/.4$ 7361$ DIK$ ,68 DHK>$ L.$ 9.)&.<.$ -(,$ ,-.$ :619&'(,&6'S 67$ ,-.$
6'.2,8()$164.)$4./8="$;&,-$,-.$.02)63(,&6'$67$(),.3'(,&<./$483&'=$ -.$:3.(,&6'$67$
-.$)6:$784.)&,*$236,6,*2.+$26/8,8<.)*$&'7)8.".$,-. $7&' )$AB()&, *$67$,-.$236,6,*2./>$



I"#$ Manuel J. Fonseca, Joaquim A. Jorge, Mario R. Gomes, Daniel Gongalves and
$

[

Transportes

R 1

Eventos

Hojed¥  Amanhd <

2 de Junho de 2007, 10: 54

Hotéis
Restaurantes

Torre de Belém

A Torre de Belém é um dos monumentos
mais expressivos da cidade de Lisboa.
Localiza-se na margem dirsita do fio Tejo,
onde existiv outrora a praia de Belém.
Jﬂ Mosteiro Jerénimos Inicialmente cercada pelas dguas em todo o

seu perimetro, progressivamente foi envalvida
pela praia, até se incorporar hoje & terra firme.

Monumentos

#83 Museu do Chiado

Museu dos Coches L. .
] Praga do Império | 1400-206 Lisboa

@ Tel. +351213 620 034
ﬁ Fax. +351 213639 145

> Museu Militar
Adicionar ao Percurso

=

b
b

7 137, wuw.mosteirojeronimos. pt
) &

jﬂ,« mijer@mesteircjeronimos. pt

4cio de Belém

[y Pantedo Nacional

i | Torre de Belém
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4 Conclusions

%8%$'()8%$*+&,&-.&I$01+$ (**+0(2'$ .03 .€48'B$ 3-.+0/12.0+5$ 678% 201+,&$93.'3-$ ($
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3-.&+(2.30-B/&,34-$/8.(3<,$(<<09,$ .'@&.€$$ &C*<0+&$*+0D&2.$ (<.&+-(.3)&,$93.'01.$
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&<1,3)&$ .(+4&.:$ %&S$ *<(-$ .0$ :1+.'&+$ 3=*+0)&S$ '&$ ,5<<(?1,$ .0 (//+&,,$ &=&+43-4$
3-.8+(2.30-$ .&2'-3A1&,$ (-/$ 413/&<3-&,>$ 3-.+0/123-4$ =073<&$ /&)32&,$ (-/$ 123A13.01,$
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