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Modelo mental

 Um modelo mental é a representacao interna do utilizador de
como um sistema funciona

e Ja vimos que construir um modelo mental € essencial

° Learnability C Usablllty _
 Match between System and Real World The DESIGN
« Também denominado “user’s conceptual model” ap EY R DA
THINGS

* “[...] you [the user] form a conceptual model of the device and
mentally simulate its operation. You can do the simulation
because the parts are visible and the implications clear.”

DON
NORMAN




Modelo mental

 Essencial para

e Determinar causas e
efeltos

e Suportar explicacoes
* Fazer previsoes

« Compreender
dispositivos similares




Quantos modelos? .

conceptual model /

mental model

system model

creates Interacts with



Quantos modelos?

 System model: modelo de como o sistema realmente funciona
 System image: o que o utilizador vé do system model

 Mental model: interpretacao do utilizador de como o sistema funciona

* Desenvolvido por interacao com o sistema
* Objetivo: replicar o system model

 Conceptual model: modelacao do designer/developer de como o sistema funciona
* Desenvolvido construindo a system image, que abstrai o sistema real

* Objetivo: assistir o utilizador a criar um bom mental model



Modelo mental A\

* |ncompleto ou inexato (pode conter erros ou medidas incertas)

 Instavel ou simplista (utilizador esquece-se facilmente de
detalhes e pode ignorar fendOmenos complexos)

* Nao cientifico (utilizador pode ter comportamentos
“supersticiosos”)

 Em constante evolucao

e Sem limites claros (utilizador pode confundir dispositivos ou
operacoes similares)

* Impulsivo (utilizador pode tentar executar acoes erradas em vez
de planear)




Modelo conceptual

 Fundamental principles of designing for people
1. provide a good conceptual model
 Affordances: dicas de como operar o objeto

 Mappings: relacoes entre propriedades do objeto e
conceitos do modelo

* Constraints: restricoes ao uso do objeto
* Feedback: dar informacao do que esta a ser ou foi feito

2. make things visible

* Reforcar os outros principios, e.g., perceived affordances

The DESIGN
of EVERY DAY
THINGS

DON
NORMAN




Modelo conceptual
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« Mappings

 Affordances: buracos para
inserir algo

 Mappings: sugestao de
buracos para inserir dedos

» Constraints  Constraints: buraco

grande estreito para varios
dedos, buraco pequeno
redondo para polegar

e Feedback

e Feedback: movimento das
laminas ao mover oS
dedos
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Modelo conceptual ~» Modelo mental

system image
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. Controladores nao sao

iIndependentes

¢ “Freezer” controla o
termostato

v “Refrigerator” controla
% de ar frio entre
compartimentos

. Esperar 24h por feedback



Modelo conceptual ~» Modelo mental

 Conceptual model = como o designher quer que o utilizador veja o sistema

 No caso de uma ma correspondéncia:

* “When the designers fail to provide a conceptual model, we will be forced
to make up our own [mental model], and the ones we make up are apt to

 “What users believe they know about a Ul strongly impacts how they use it.
Mismatched mental models are common, especially with designs that try

something new.” (Nielsen Norman Group)
@,

* Erros de utilizacao, frustracao, menor produtividade, ...

https://www.nngroup.com/articles/mental-models/



Modelo conceptual ~» Modelo mental

o “Control of the refrigerator is made difficult because the
manufacturer provides a false conceptual model. [...] Given

The DESIGN

of EVERYDAY

TTTTTT
oon
oRMAN

the correct model, life would be much easier.” (Don Norman &

¢ Podemos tornar o modelo conceptual mais claro, e.g.:
* “Freezer” = “overall coldness”
» “Refrigerator” = “freezer/refrigerator ratio” K ) t
."._"r‘_:t‘":‘,' FREEZER

> E um bom modelo conceptual?

Nem por isso. Podemos melhorar?

Depende da realidade

REFRIGERATOR



Modelo conceptual ~» Modelo mental

* “The design would still be bad even if the controls were
accurately labeled”

 “The user’s purposes— adjusting the temperatures of
the fresh and frozen compartments —exist
independently of any mental intention, and it is the
fundamental misalignment of purposes and concepts
that makes the design bad”

 “The notion of gulfs is invaluable for exposing usability
snags, but in discovering a gulf between a user
Intention and a system action, one should not regard :
either the intention or the action as given, and the best []AN][[ jA[}KS[]N
design solution may involve changing both” ce——)




Software concepts

 Em software, temos a capacidade de “construir e moldar a realidade”

* “To speak of a conceptual model mental model
software system [..]

as having a
conceptual model
IS misleading. It
suggests there Is
some model distinct
from the reality of the
software itself. On
the contrary, the
conceptual

design is the design creates
of the software.”

system model

Interacts with

https://essenceofsoftware.com/posts/conceptual-models/



Software concepts

 Em software, temos a capacidade de “construir e moldar a realidade”

* “To speak of a conceptual model mental model
software system [..]

as having a
conceptual model
IS misleading. It
suggests there Is
some model distinct
from the reality of the
software itself. On
the contrary, the
conceptual
design is the design creates “Swgy.
of the software.”

& | interacts with

Interface

https://essenceofsoftware.com/posts/conceptual-models/



Software concepts: Representacao / Abstracao

concrete sract o Designers shall be able to

“express conceptual design
ideas without representing
them In a concrete user

2;TrAZB—

O
cg ST e interface”
Q AWeeESSEEEEEEES » “Just as a single
specification (logic, math) model (UML, ER, etc) . .
programmlng abStraCthn can
have different representations,
= SO a concept can be realized
I B in different user interfaces”
-
2 e “Just as programmers think
S ' i first about the abstraction and
9 . N only second about the | |
- physical linguistic conceptual : _
— representation, so designers
color, size, layout, icons, labels, tooltips, semantics, actions, th|nk at the COnCethBJ Ievel F[WA
type, touch, sound site structure data model, purpose befOre the IOWGF IeVGIS.”
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Conceptual modeling

user’s
model

designer’s
model

The DESIGN

classic Human- of EVERYDAY
THINGS

Computer
Interaction e

. . _J- 2 iy 5
] B

+ %2
L g
-

.

Mental model first
* e.g. prototipagem
* e.g. user studies

Design de um conceptual model
que ligue a realidade do sistema a
intuicao do utilizador

user's
model

i MODERN

classic SOFTWARE

ENGINEERING

Software
Engineering o SN
designer’s

model

1. Conceptual model first

* e.g. software design patterns
* e.g. agile development

2. Construcao de um mental model que
reflita o comportamento do sistema
para o utilizador



Conceptual modeling
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designer's
model

Software

 Conceptual model partilhado por designer e utilizador

Concepts = modular, reusable, user-facing units of
functionality

Interface é relevante apenas na forma como representa
0s concepts ao utilizador



Um concept e...

e ...um incremento de funcionalidade...
* Independente de outros concepts
e ... que serve um purpose...
e contribuindo para o purpose geral do sistema
¢ ...COM O Sseu proprio state...
e visivel para o utilizador
e ...COM as suas actions.

* executadas pelo utilizador

https://github.com/jazzmind/concept-composition-framework/blob/main/framework/docs/concept-design.md



Concepts: Trash

concept trash [Item]

purpose
to allow undoing of deletions

* “|f you can find the trash can, you can run a
computer” (Apple Lisa 1982)

state
accessible, trashed: set Item

e Mais do que uma metafora .
actions

create (x: Iltem)
when x not in accessible or trashed
add x to accessible

e Tem um purpose definido

 Inclul state e actions

delete (x: Item)
when x in accessible but not trashed
move x from accessible to trashed

* Intuicao descrita num operational principle

restore (x: ltem)
when x in trashed
move x from trashed to accessible

* “If you delete a file, it moves to a special
folder; you can restore from there, but

emptying it removes contents for good” empty 0

when some item in trashed
remove every item from trashed



Concepts: Trash

« Composicao de concepts
e Trash visto como uma folder
* |tems no trash sao folders

e “Date Added” no trash = data em
que o item fol removido

? Questoes
e Um soO trash?

O gque acontece com devices
externos?

Trash
Blo=z =« #- =+ a
Trash None T
Weston v Volume fied
photos for dropbox examp ~ Name 018 at 2:23 PM

__ Screen Shot 2020-07-17  Kind 20 at 7:20 PM
Screen Shot 2020-07-17 & Application 20 at 7:20 PM

Screen Shot 2020-...-20 a Bate ;Zzt (;pened t 10:40 Al 3 AN

Screen Shot 2020-07-17 2 Da:e y d?f, " 20 at 3:28 PM ) AN
ate Modifie

Screen Shot 2020-07-17 ¢ 20 at 3:28 PM C 10:39 AN
Date Created

Screen Shot 2020-07-17 & Size 20 at 3:29 PM 10:39 AN

-07-17 & 20 at 3:30 R 10:39 AN

Screen Shot 2020-07-17 Tags 0 0 AN

Screen ShOt 2020‘07‘17 a.. (WSS S SV L U .U x ) /.‘; )\'.

¢ Sincronizacao de copfepts
 Esvaziar trash?

 Mover ficheiros de/para trash
coerente com mover entre folders

» Apagar na trash folder = repor



Exemplo: Dropbox

* Ava (AA) partilhou uma
pasta chamada “Bella
Party” com Bella (BB)

* |ncluindo uma sub-pasta
“Bella Plan™

Q B Search Al @

Dropbox > Bella Party

OverVieW S h(") W s 88

Name 4 Members

Bella Plan {Y 2 members

Q. Search

Dropbox

Overview

Name ¢

Bella Party W

Q. Search

Dropbox

Overview

Name 4

Bella Party W

2 members

Sh()\/\/ oo

Show eee



Exemplo: Dropbox

? Qual o modelo conceptual?
» Se Bella renomear “Bella Party” para “My Party”

 Renomeia soO a sua pasta, Ava vé nome
original

» Se Bella apagar a pasta “Bella Party”
* (1) Apaga para ambas (2) Apaga so para si
 Se Ava apagar a pasta “Bella Plan”

 Apaga para ambas

Ava Dropbox

Bella Party

Bella Plan

Ava Dropbox

[ Bella Party

0

e
| Bella Plan

-
O /!

Bella Dropbox

(1) folder
concept
Idealizado

Bella Dropbox

| Bella Party

)

(2) folder
concept
Unix



Exemplo: Backblaze

 Considerem uma
aplicacao de backups
automaticos para a cloud

O < ::it  Backblaze Backup

You are backed up as of: 6/6/22, 10:10 PM

Currently backing up newer files

v
? Qual o modelo
conceptual?

Pause Backup

® Esté atualmente a Restore Options...
fazer backup?

Selected for Backup: 509,021 files / 2,379,995 MB

. ~ Backup Schedule:  Continuously
 Que modificacoes Remaining Files: 0 files /0 K
antes das 10:10PM e ot ErER A

estao guardadas”?
Onde? View files and manage account at: Backblaze.com

dnj@mit.edu

s

Settings...

What is being backed up?

How long will my first backup take?



Exemplo: Backblaze

e Um possivel modelo

(2) Backup &

sync
changes

\4

4
I S
-

(3) Restore

backed up
files

j -

< ::it  Backblaze Backup

Currently backing up newer files Monitoring Changes (1)

Pause Backup

Restore Options... Restore files (3) after (2)

Selected for Backup: 509,021 files / 2,379,995 MB
Backup Schedule: Continuously

Remaining Files: O files /| 0 KB

Transferring: photo.0259-22.RAF

View files and manage account at: Backblaze.com

dnj@mit.edu

) You are backed up as of: 6/6/22, 10:10 PM [lICaRiyCYe vy

Settings...

What is being backed up?

How long will my first backup take?



Exemplo: Backblaze

* O modelo “real”
* Modificagcoes nao sao

diretamente
sincronizadas

Scan — Backup

 Mais do que uma
localizacao na cloud

 Backups — Snapshots

 Restore de snapshots

(3) Backup
changed files
from last
scan

Periodically
create
backup
snapshots

(5) restore
from
snapshots

(2) Scan runs
and determines

changes -
-

Last backup completed at: 6/6/22, 10:10PM.
This includes all files saved prior to the scan completed at:
6/6/22, 10:00PM.




Exemplo: Backblaze

concept FileStore [Name, Content]
purpose store files persistently

principle after creating and
updating a file, you can get the
content

state

a set of files

for each file
name, contents

actions

create (n: Name, c: Content)
update (n: Name, c: Content

delete (n: Name

get (n: Name): Content

concept Backup [Name, Content]
purpose retrieve old version of files

principle after a file’s contents are
saved, they can be retrieved later by
date

state
a set of files with versions
for each file

name, contents, date

actions

ave (n: Name, c: Content)
restore (n: Nanjg, d: Date): Conten

concept Workset [Item]
purpose process items in batches

principle after items are added, and
processing is started, the items are
processed

state
current set of items being worked on
next set of items to work on

actions

start ()
requires current == {}
current = next
next = {}

add (1: Item
next =next +1

orocess (1: Item

requires 11n current
current=current -1



Concepts: composicao

¢ Concepts sao independentes
 EXxistem simultaneamente
 Tém estado proprio
* Executam acoes em paralelo

¢ Composicao através de sincronizacao

e A.action= B.action

Nao significa que as duas acoes executam atomicamente

 Apenas que B.action tem que ocorrer no futuro se A.action ocorrer

* Qutras acoes podem ocorrer pelo meio

C.A.R.Hoare

Communicating
Sequential
Processes




Concepts caracterizam apps

bookmark [favorite frequently visited | reading list

certificate \ / /
\
Lot

/ . . ™
cache cookie < private browsing
html theme
: . Keynote
I Safari /
form '
, master text style
friend o ] R4
| tag N\
autofi paragraph layer shape style
7 < D =
£ s » 7 x 7
Iike ~— 7 ’ -~ - - '>/\
¥ & / \
> special block ;SN
reply R
S Ve~
- / text block
comment comment outline

presenter note \ /

\5
> ]side] 3

Facebook transition animation g\roup



Concepts caracterizam apps

Microsoft Word - Document]
iy iR el s = File Edit View Insert Format Utilities Window

Help
Font: |Tms Rmn @ Pis: (10 @ Bl|/|x uimik= E
Style: [Normal EI ‘BEI'Z"S|'S =1=1=) |3 - tlitlzlt [:I
0. 1 11 1 12 1 13 1 14 L 15 1 16
i -y ‘ree e o4 ape 88 00% - - ) , - - - - - - - - - - +- ‘
|
|
S | e ]
Toggi™n.
» - ’ .—l
o g
- —
- e — - —
Pg 1 Sec 1 11 Al Ln Col 1

text editor word processor

line paragraph

character set .

style

markup

waffling about concepts

and fine points of design .

desktop publishing app
paragraph
format
style

page
textflow



Concepts: Mapeamento

* Principio fundamental
* “Design is driven by purpose”
 Cada concept deve ser motivado por exatamente um purpose

« Mapeamento ideal:

purposes concepts

Pl Cl

P2 C2




Exemplo: Dropbox

Securely

Dropbox for Business is the secure file sharing and solution
that employees love and IT admins trust.

» share: control who can read your files
 sync: keep files on multiple machines consistent
* collaborate: support multi-user editing of documents

» store: expand space available by storing files in the cloud



Concepts: Mapeamento

 Hierarquia de
slides

+ KeyNote
organiza
slides huma
arvore

PowerPoint
suporta so
um nivel

PowerPoint

Default Section

a hew way
to structure

software

part 1: diagnosing UX

2

unfulfilled purpose

Pl

P2

Cl




unmotivated concept

Pl Cl

Concepts: Mapeamento

e Qual o purpose do

Em C2
buffer concept? acsS

— T/ el U= iy T W R e T e

;3 This buffer is for notes you don't want to save, and for Lisp evaluation.

¢ PerfOl‘mance . ;3 If you want to create a file, visit that file with C-x C-f,

:+ then enter the text in that file's own buffer.

« Uma I
preocupacao
do utilizador?
« Nao
U:xx— xscratchx All L6 (Lisp Interaction)
CRM Buffer Size Mode File
[] *scratchx 191 Lisp Interaction
SparkBuild.scala 18084 Fundamental /shared/SparkBuild.scala
% *GNU Emacsx 698 Fundamental
%k *Messagesx 157 Messages
%k xWarningsx 300 Special



Concepts: Mapeamento

» Classificacao de mensagens

Q-

Labels

Jaayou Park

Hey, | just wanted to clarify - &d yo

. i

e

”

Matousz Dembek

w9 may Give me 3 Mo

Q

D.

Gmaill

Search mai

&

(] 5 » Jaeyou Park

The Hustle

Todoist

Yahoo Finance Mormi.

The Hustle

Todoist

Yahoo Finance Mormni.

Lina from Gmelius

The Hustle

Todoist

Yahoo Finance Morni.

Todoist

Yahoo Finance Mornl.

The Mustle

Categories

photo - ~ Jatyou Pack Business / Marketing Co-op 250-590-1800 Jaeyou. Park@rdl
M aidanjpg
Tulsa wants you - Tulsa now offers 'digital nomads’ a8 chance 10 eamn S10k just tor
Todoist Nov 15 (1 overdue) - Hi Aidan Overdue 27 day(s) ago Pack lunch for tomo
Pound plunges after Brexit resignations - Forward to a friend Thursday, Novembes
The future begins (in December) - The fulure of self-driving technology 15 schedub
Todoist Nov 14 (1 overdue) - Hi Aidan Overdue 26 day(s) ago Pack lunch for tomo
The biggest Brexit battle starts now - Forward 1o a frend Wednesday, November 3
Do you need help getting started with your account? - 1) Adan, | noticed that you
8 Gmelius CRM &
Look, ma, we're billionaires - SAP agrees 10 acquire Qualtrics for SB8, mere days b
Todoist Nov 13 (1 overdue) - Hi Aidan Overdue 25 day(s) ago Pack lunch for tomol
Top minds gather for Yahoo Finance’s All Markets Summit - Forward to a friend T
Todoist Nov 12 (1 overdue) - Hi Aldan Overdue 24 day(s) ago Pack lunch for tomol
Alibaba’s Singles Day sales hit record $30.8 billlon - Forward to a friend Monday. !

The man who sold shares of himself - This edition of The Hustle was brought to y

variant concepts

P1

Cl

C2




overloaded concept

P1 Cl

Concepts: Mapeamento /

* Configurar “Paper Size” em drivers de impressoras P2

Settings: Dimensoes

Format For:

Paper Size:

Orientation:

Scale: | 100 %




