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Research questions

Does adherence to layout guidelines influence
the understandability of /* models?

Does adherence to layout guidelines influence
the ability to review /™ models?
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Study method: quasi-experiment with
a combination of measures

Effort Duration Perceived Eye-tracking
complexity data

Average fixation
duration

leatlon EIES
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Experimental materials and participants

‘ Which tasks are involved in making payments? ‘

d Which tasks are involved in making payments? ‘
€ ‘ Please describe the defects you find in this diagram ‘
E | (they can be more than one)
& 6 J Please describe the defects you find in this diagram ‘
CEOR ey canbo ot an o)
(=)

18 participants 1 eye-tracker 4 domains
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Consent information letter
Information to participants

This experimental work is conducted withi
Informatics (NOVA LINCS). NOVA LINCS is
network in the area of Computer Science
hosted at the Departamento de Informse
Universidade NOVA de Lisboa (DI-NOVA),

All information stated as part of this exper

Prof. Miguel Gouldo is responsible foi

S i
mgoul@fctunl.pt; +351 21 294 85 36 (ext.
We would like to emphasize that:
- your participation is entirely voluni
- vyou are free to refuse to answer am
Demog ra pth Data MENTAL DEMAND
iow High What happens when the patient is monitored?
*Obrigatdrio
PHYSICAL DEMAND
Gender * Low High
O Male : TEMPORAL DEMAND
O Female Low High w<:>
PERFORMANCE .
Age* Good Poor el = ]\
A sua resposta Sursmogle dapandicncy {4 orpesi —
EFFORT G
Decomgenition - "
Low High = 4
Nationality * — ottty
FRUSTRATION =
A sua resposta Low High

Field of Studies *
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Read the consent information letter

Consent information letter

Information to participants

This experimental work is conducted withi
Informatics (NOVA LINCS). NOVA LINCS is
network in the area of Computer Science
hosted at the Departamento de Informse
Universidade NOVA de Lisboa (DI-NOVA),

All information stated as part of this exper

Prof. Miguel Gouldo is responsible foi
mgoul@fctunl.pt; +351 21 294 85 36 (ext.

We would like to emphasize that:

- your participation is entirely voluni
- vou are free to refuse to answer any

/

Demog ra pth Data MENTAL DEMAND
Low High What happens when the patient is monitored?
*Obrigatdrio
PHYSICAL DEMAND e
- Protiem Be
Gender * Low High o —
+—— et Prigoms o, Mmged
O Male TEMPORAL DEMAND B I
f; Scrven Paberd
O Female LW High (T
PERFORMANCE —L o
Age* Good Poor e A =) —
A sua resposta Burategge dugumbenry {4 trpd = b’ sk Panes
EFFORT : o p B
P = - "
Low High S ¥
Nationality * — ) . :
FRUSTRATION ==
A sua resposta
Low High

Field of Studies *
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Watch a video tutorial about /*

Consent information letter /
Information to participants

This experimental work is conducted withi

Informatics (NOVA LINCS). NOVA LINCS is

network in the area of Computer Science

hosted at the Departamento de Informse
Universidade NOVA de Lisboa (DI-NOVA),

All information stated as part of this exper

Prof. Miguel Gouldo is responsible foi
mgoul@fctunl.pt; +351 21 294 85 36 (ext.

We would like to emphasize that:

- your participation is entirely voluni
- vou are free to refuse to answer any

/

Demog ra pth Data MENTAL DEMAND
Low High What happens when the patient is monitored?
*Obrigatdrio
PHYSICAL DEMAND e
- Protiem Be
Gender * Low High o —
+—— et Prigoms o, Mmged
O Male TEMPORAL DEMAND B I
f; Scrven Paberd
O Female LW High (T
PERFORMANCE —L o
Age* Good Poor e A =) —
A sua resposta Burategge dugumbenry {4 trpd = b’ sk Panes
EFFORT : o p B
P = - "
Low High S ¥
Nationality * — ) . :
FRUSTRATION ==
A sua resposta
Low High

Field of Studies *
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Consent information letter /
Information to participants

This experimental work is conducted withi

Informatics (NOVA LINCS). NOVA LINCS is

network in the area of Computer Science

hosted at the Departamento de Informse
Universidade NOVA de Lisboa (DI-NOVA),

All information stated as part of this exper

Prof. Miguel Gouldo is responsible foi
mgoul@fctunl.pt; +351 21 294 85 36 (ext.

We would like to emphasize that:

- your participation is entirely voluni
- vou are free to refuse to answer any

/

Demog ra pth Data MENTAL DEMAND
Low High What happens when the patient is monitored?
*Obrigatdrio
PHYSICAL DEMAND e
- Protiem Be
Gender * Low High o —
+—— et Prigoms o, Mmged
O Male TEMPORAL DEMAND B I
f; Scrven Paberd
O Female LW High (T
PERFORMANCE —L o
Age* Good Poor e A =) —
A sua resposta Burategge dugumbenry {4 trpd = b’ sk Panes
EFFORT : o p B
P = - "
Low High S ¥
Nationality * — ) . :
FRUSTRATION ==
A sua resposta
Low High

Field of Studies *
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Answer a question about a model

Consent information letter /
Information to participants

This experimental work is conducted withi

Informatics (NOVA LINCS). NOVA LINCS is

network in the area of Computer Science

hosted at the Departamento de Informse
Universidade NOVA de Lisboa (DI-NOVA),

All information stated as part of this exper

Prof. Miguel Gouldo is responsible foi
mgoul@fctunl.pt; +351 21 294 85 36 (ext.

We would like to emphasize that:

- your participation is entirely voluni
- vou are free to refuse to answer any

Demog ra pth Data MENTAL DEMAND
Low High What happens when the patient is monitored?

*Obrigatdrio

PHYSICAL DEMAND

Gender * iow High
O Male ¢ TEMPORAL DEMAND
O Female Low ) High
PERFORMANCE
Age® Good Poor 'T’.‘-’..‘.:L".‘.:l‘i'.;'-'-'
A sua lL,“;i][_‘-:,'i\:. Srategic depemdeny (4 6y e
EFFORT -
Hecrmperdien
Low High e
Nationality * S
FRUSTRATION

A sua resposta

Low High

Field of Studies *
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Answer a NASA TLX questionnaire

Consent information letter /
Information to participants

This experimental work is conducted withi

Informatics (NOVA LINCS). NOVA LINCS is

network in the area of Computer Science

hosted at the Departamento de Informse
Universidade NOVA de Lisboa (DI-NOVA),

All information stated as part of this exper

Prof. Miguel Gouldo is responsible foi
mgoul@fctunl.pt; +351 21 294 85 36 (ext.

We would like to emphasize that:

- your participation is entirely voluni
- vou are free to refuse to answer any

/

Demographlc Data MENTAL DEMAND
iow What happens when the patient is monitored?

*Obrigatdrio

PHYSICAL DEMAND e

- Protiem Be
Gender * Low @ - =
d PFatant: Pregosts o, Mmeged
O Male TEMPORAL DEMAND s B I
e F f Lormen Pabard

O Female Low o e (N

PERFORMANCE , —L o
Age* Good ooy St ol ey ) —

. lel :Ja ! ; *=

A sua resposta Sursmogle dapandicncy {4 orpesi x i Patses

EFFORT ; N b R

Becormpunition, - e "
m ! Mrasa-coul > ; .

Nationality * — ) : e

FRUSTRATION e
A sua resposta

Low

Field of Studies *
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Answer to demographic questions

Consent information letter
Information to participants

This experimental work is conducted withi
Informatics (NOVA LINCS). NOVA LINCS is
network in the area of Computer Science
hosted at the Departamento de Informse
Universidade NOVA de Lisboa (DI-NOVA),

All information stated as part of this exper

Prof. Miguel Gouldo is responsible foi
mgoul@fctunl.pt; +351 21 294 85 36 (ext.

We would like to emphasize that:

- your participation is entirely voluni
- vou are free to refuse to answer any

Demographic Data

*Obrigatdrio

Gender *
O Male

O Female

Age *

A sua resposta

Nationality *

A sua resposta

Field of Studies *

/

MENTAL DEMAND
Low

PHYSICAL DEMAND
Low

TEMPORAL DEMAND
Low

PERFORMANCE
Good

EFFORT
Low

FRUSTRATION
Low

High

High

High

Pooi

High

High

/

What happens when the patient is monitored?

Actex smseristion (6 Eypaea

 Comtribasion (3 bypnd
oy

Saraneg dependency 4 typesd

Bocorpuadiion,
v

Morans-rnd
—
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Two understanding and two review tasks,
both with good and bad layout

Which tasks are involved in making payments?

Which tasks are involved in making payments?

Client > Payable
/
/" Lease [item] Buy [item]

T S~
\

! /\ v
i
i // | \\ l

Budget

Actor association (6 types) .
+ Contribution (9 types) \

R A
Strategic dependency (4 types) [ ./ Order By Phone \ Pz’r‘:: ;"I‘ Order Via
—— \ [item) [,tem]"’ Exvertsvsl’tm A [ Some £

3 =

Decomposition ) %
S - : N

Means-end S, 3 -

Accounts
Payable

‘.\‘
b
.\'
,/ - )
A PayFor[item] )~ ; i
] \ \ Some+

| \

i :

i

Payment Made \
2 \

Actor association (6 types)
+ Contribution (9 types) \

—_— Y
\
Strategic dependency (4 types) |+

—_—

Decomposition
7

Means-end N, X

Please describe the defects you find in this diagram

(they can be more than one)

/

i
% Tum on Light Open Gate Detect Sensor Show Display Active ID
Actor association (6 types) By

+ Contribution (9 types)
—_—> S James \ | Some+ e \same+ / e

5 %

Strategic dependency (4 types) p \
_B_ kL
\ k

Decomposition 3 :
— . g T

Means-end

Please describe the defects you find in this diagram

(they can be more than one)

: ; P> - e \ i
y s N,
" Gate By N
Control Register \ _ Register Exit N, o b
Passage S, \,

! X A
‘ |

Actor association (6 types) 1
+ Contribution (9 types) .

+—
|
‘ G =
i “ lmegrity[Dah Number
| ™ N\
| Some+ \ p | \.
\, Some+ \1 | /
Strategic dependency (4 types) N\, ’
— . integrity 0ata] |/
\, stpunse'rmt > :
Decomposition :

S
2 o Validate ID
= o -

Means-end e No"
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Two understanding and two review tasks,
both with good and bad layout

Which tasks are involved in making payments?

Which tasks are involved in making payments?

Y

(=)o)

< Receive [item] ) Ordered [item] Budget ‘ Some
f ; Plvwhen

Invoiced
K Order Via F
. Order By Phone Order Via K
N fem > < oy > <Exvensys s 4

Actor association (6 types)
+ Contribution (9 types)

>

Strategic dependency (4 types)

—_—
Decomposition

I

Means-end

Accounts
Payable

._\'
b
.\‘
> A PayFor [item] }-“f"

Some-

PayWhen 4 :
Invoiced 4
7
;
Some+ S
‘/

< Lease [ltem] )

Budget

Actor association (6 types)
+ Contribution (9 types)

e

Strategic dependency (4 types)
—

Decomposition
7

Means-end

Please describe the defects you find in this diagram

(they can be more than one)

Receive ID to
Validate

valid ID ~ 5
> I

P50 5 N I A

Actor association (6 types)
+ Contribution (9 types)
_—

Some+ \ gome+

/
Some+ / —
% T ; | otegriy ata) \ / S\

Strategic dependency (4 types)
B “
Decomposition o e

- o

Means-end

elp

_y
e /
s -
- . Numher ’

|

/.

Please describe the defects you find in this diagram

(they can be more than one)

L ] -7 "
. 2 2,
g 4 Gate -
connal >\‘
N
e -\ 2
* /
\ &
m v
\_ F .

e

Actor association (6 types) 1
. . !

+ Contribution (9 types) X M G :

— K

\ ;
Strategic dependency (4 types) Q 3
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. .
Means-end \‘-\ _ add
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Two understanding and two review tasks,
both with good and bad layout

Which tasks are involved in making payments?

Which tasks are involved in making payments?

Actor association (6 types) .
+ Contribution (9 types) \

_ A

Strategic dependency (4 types)

—_— \,

Decomposition
I

Means-end

Y

(=)o)

A

< : i
Receive [Item] Ordered [Item] Budget ‘

Order By Phol

[ttem]

Order Via ;
ne Order Via K
DD ) (et

50,“ /t Some+

Pay When

Invoiced
Some+ 5

4
N 4
~ v
~ ’

Actor association (6 types)
+ Contribution (9 types)

e

Strategic dependency (4 types)
—

Decomposition
7

Means-end
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\.
b
\

./ - *

o — \
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/] il Some+ >
. /\ X ° \
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Some-

A Pay When : !
\ " :
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;
Some+ S
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(they can be more than one)

Please describe the defects you find in this diagram

Valid ID

Actor association (6 types)

+ Contribution (9 types)
_—

Strategic dependency (4 types)
—_—

Decomposition
Y I —

Means-end

Some+

Some+ Some+

Some+

Receive ID to
Validate

i
|
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a
;
Numher -

Please describe the defects you find in this diagram

(they can be more than one)

Actor association (6 types)
+ Contribution (9 types)
_

Strategic dependency (4 types)

—p

Decomposition
—

Means-end

B

4-\
Register Exit ,
N\,
'\ o
* /
\ &
% !
\_ :
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Two understanding and two review tasks,
both with good and bad layout

Which tasks are involved in making payments?

Which tasks are involved in making payments?

Y

(=)o)

AR

\ . Order By Phone Order Via K i
! [ttem] ExpertSys [item] /
4

Budget 5°'"'

Actor association (6 types)
+ Contribution (9 types)

>

Pay When
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Purchasing
[item]
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Some-
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Please describe the defects you find in this diagram

(they can be more than one)
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Please describe the defects you find in this diagram

(they can be more than one)
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Two understanding and two review tasks,
both with good and bad layout

Which tasks are involved in making payments?

Which tasks are involved in making payments?

Y

,-' < Lease [item] >< Buy [item] >
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Please describe the defects you find in this diagram

(they can be more than one)
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Please describe the defects you find in this diagram

(they can be more than one)
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Areas

of interest: question, key and model

Question

What happens when the patient is monitored?

Key

o
| rationale

-~ .’
T ae®
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Actor association (6 types)
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So what was the impact of good and
bad layouts in understanding and
reviewing /* models?
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Precision is higher for understanding tasks,
but there is no statistically significant
difference between layouts

4
22

1.0 10 021

0.8~

o
it

Precision
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i

o
b

o
il

I I I I
Bad Layout Good Layout Bad Layout Good Layout
[Understand] [Understand] [Review] [Review]
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Recall is better for understanding tasks with
good layout, but the difference is not
statistically significant

o

0.8~

0.6~

Recall

0.4

[ ]

0.0~

[ [ | |
Bad Layout Good Layout BadLayout Good Layout
[Understand] [Understand] [Review] [Review]
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F-Measure is better for understanding tasks
with good layout, but the difference is not
statistically significant

T

0.87

=
o))
I

F-Measure

o
il
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N

I
EE——

o
i

[ [ | [
Bad Layout Good Layout Bad lLayout Good Layout
[Understand] [Understand] [Review] [Review]
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There is no difference in terms of duration,
between good and bad layouts for both tasks

20
*

22
o

Duration (seconds)
\\l
O
it

.

L

| I I |
Bad Layout Good Layout Bad Layout Good Layout
[Understand] [Understand] [Review] [Review]
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There is no difference in the perception of
complexity of the tasks, for both layouts

1007

80~ T
Q —|7
S
S 60
x J
-
-
H 40~
<
<
20—
0._

| | | 1
Bad Layout Good Layout Bad Layout Good Layout
[Understand] [Understand]  [Review] [Review]
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Relevant fixation rates were superior in
understanding tasks, but the difference for
layouts is not statistically significant

Goods Acquisition Patient Wellness Tracking ] Relevant

0.5— Fixation Rate
] Irrelevant

0.4— Fixation Rate

0.3 |

0.2

0.0 * |

Bad Layout Good La out Bad Layout Good La out
[Understand][U nderstand] [Understand] [Understand]

September 14, 2016



. NOVALINCS

Average fixation duration varies
depending on the model, but the
difference is not statistically significant

Goods Acquisition Patient Wellness Tracking  Average
Fixation
o 9 u Duration
500 Relevant
Average
4007 22 ] Fixation
* Duration
300 Irrelevant
200~
1007
o
| I
Bad La out Good La out Bad Layout Good Layout
[Understand] [Understand [Understand] [Understand]
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Heat map for the good layout is less
scattered than the one for bad layout

Please describe the (ggf ects you f|nd in this diagram Please describe the defects you find in this diEgra N

(they be more than (they can be more than one)

s
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Conclusions

Understanding tasks were more accessible than reviewing tasks

The layout was not a significant factor for any of the measures,
for both understanding and review tasks

In heap maps for the review tasks, participants’ gaze seemed
more dispersed by the noise cause by bad layouts

We expect layout quality to have a stronger impact as diagrams
increase in size and complexity
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Thank you!

Questions?



