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Children and the
commercial web

children use commercial sites
gaming, social networks
informations search
reading-for-comprehension
sophisticated advertising

cognitive development 9yrs
task-oriented interaction
task performance

executive functions

advert distraction

cognitive load
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Start Utrikes Sport Kultur Vardags

Fakta om naturen

Alla djur som livnar sig p& andra djur brottas med problemet att f3 tag
pa sina byten. Manga djur soker upp och jagar sina byten, andra
héller sig stilla och vantar pé att ett forsvarslost villebr8d ska komma i
narheten. Ett vanligt satt att komma o6ver féda utan en allt for stor
anstréngning &r att konstruera en félla eller ett nat. Det mest kénda
exemplet pa varelser som fangar byten genom att anvénda sig av nat
&r spindlarna. Deras klibbiga vévar &r s& tunt spunna att de &r svéra
att urskilja. Vanligtvis uppmérksammar inte en insekt néatet innan den
fastnat. Spindeln behéver sedan bara réra sig dit insekten &r. Den &ts
pé stéllet eller vavs in i klibbiga tr@dar fér att konsumeras senare.
Andra varelser, som lever fastvuxna vid stenar under havsytan, livnar
sig p8 sma djur och véxter som de suger &t sig genom vattnet.

Klicka hér nar du &r klar!
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Holmberg, N., Sandberg, H., & Holmqvist, K. (2014). Advert saliency distracts children's
visual attention during task-oriented internet use. Frontiers in psychology, 5.
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intrinsic load: inherent level of
difficulty associated with
different taSk typeS, e.g. Visual Alla djur som livnar sig p& andra djur brottas med problemet att fa tag
h pa sina byten. Manga djur s mpp ogh jagar sina byten, andra
searc haller sig stilla och véntar ph gh rslost villebrdd ska komma i

narheten. Ett vanligt satt att komma 6ver féda utan en allt fér stor

Fakta om naturen

anstrédngning &r att konstruera en félla eller ett nat. Det mest kdnda

extraneous load: usability of
visual interfaces depending on

exemplet pa varelser som fangar byten genom att anvénda sig av néat

ar spindlarna. Deras klibbiga vavar ar sa tunt spunna att de &r svara

design, e.g. advert saliency

att urskilja. Vanligtvis uppmarksammar inte en insekt natet innan den

fastnat. Spindeln behdver sedan bara réra sig dit insekten &r. Den é&ts

pa stéllet eller vavs in i klibbiga trddar fér att konsumeras senare.

ted capacity

limited capacity: tasks with
high intrinsic load limit
resources available to process
distractors

Andra varelser, som lever fastvuxna vid stenar under havsytan, livnar

Imi

sig pd sma djur och véxter sorl de suger 3t sig genom vattnet.

Klicka har nar du ar Kiar!

Lang, A. (2000). The limited capacity model of mediated message processing. Journal of
communication, 50(1), 46-70.
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management

advert distraction

fixations:

overt Voluntary attention Alla djur som livnar sig p& andra djur brottas med problemet att f3 tag
. pa sina byten. Manga djur soker upp och jagar sina byten, andra
advert prominence:
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héller sig stilla och vantar pé att ett forsvarslost villebr8d ska komma i
static, animated narheten. Ett vanligt sétt att komma &ver féda utan en allt for stor
more prominent more ﬁxations anstréngning &r att konstruera en félla eller ett nat. Det mest kénda

)

9 exemplet pd varelser som fdngar byten genom att anvénda sig av nat
level of executive control B i o el
ar spindlarna. Deras klibbiga vévar &r sa tunt spunna att de &r svara
att urskilja. Vanligtvis uppmérksammar inte en insekt néatet innan den
cognitive Ioad fastnat. Spindeln behéver sedan bara réra sig dit insekten &r. Den &ts
. o . pa stallet eller vavs in i klibbiga tradar fér att konsumeras senare.
intrinsic load: task types

Andra varelser, som lever fastvuxna vid stenar under havsytan, livnar
extrinsic load: advert sig p& sma djur och véxter som de suger &t sig genom vattnet.

prominence
interaction effects?
executive control
limited capacity

Klicka hér nar du &r klar!

Holmberg, N., Sandberg, H., & Holmqvist, K. (2014). Advert saliency distracts children's
visual attention during task-oriented internet use. Frontiers in psychology, 5.




Task types and
cognitive load

task-evoked pupillary response,
task types requiring high levels

of cognitive load are associated
with increased pupil size

e advert saliency: effects of
extraneous cognitive load?
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Figure 8. Peak amplitudes of the task-evoked pupillary responses obtained in a range of qualitatively
different cognitive tasks, arranged by type of task, (The pupillary response provides a reasonable ordering

of tasks on the basis of presumed processing load. See text for further details.)

Paas, F., Tuovinen, J. E., Tabbers, H., & Van Gerven, P. W. (2003). Cognitive load

measurement as a means to advance cognitive load theory. Educational

psychologist, 38(1), 63-71.

Beatty, J. (1982). Task-evoked pupillary responses, processing load, and the

structure of processing resources. Psychological bulletin, 91(2), 276.




Hypotheses

- advert distraction, cognitive load

e H1a: animated adverts will be associated
with higher levels of advert distraction
(fixations) than static adverts.

e H2a: reading tasks will be associated with
lower levels of advert distraction
(fixations) than visual search tasks.

H1b: animated adverts will be associated
with higher levels of extraneous cognitive
load (pupil size) than static adverts.

H2b: reading tasks will be associated with
higher levels of intrinsic cognitive load
(pupil size) than visual search tasks.



Methods
- data collection

e participants
o 57 children
o  3rd grade (9-10 yrs)
o  school environment

e recording apparatus
o smiredm, 120 Hz
o  experiment center
o ie11 web browser

e procedure
o  anti-saccades
o  web experiment




Methods
- study design

e web page stimuli
o mockup news site
o 6 IReST texts
o 6 concurrent adverts
O

2 x 2 conditions

e 2 task types (fixed order)
o intrinsic load
o reading-for-comp (high)
o  visual search (low)

e 2 advert saliency (randomized)
o  extraneous load
o animated (high)
static (low)
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Fakta om naturen

Alla djur som livnar sig p andra djur brottas med problemet att & tag
pé sina byten. M3nga djur séker upp och jagar sina byten, andra
héller sig stilla och véntar pd att ett forsvarslost villebrdd ska komma i
nérheten. Ett vanligt satt att komma Gver foda utan en allt £
anstréingning &r att konstruera en falla eller ett nat.
exemplet pd varelser som fangar byten genom att an|
&r spindlarna. Deras klibbiga vévar &r s8 tunt spunna
att urskilja. Vanligtvis uppmérksammar inte en inseky
fastnat. Spindeln behver sedan bara réra sig dit insq
P8 stallet eller vévs in i klibbiga trédar for att konsus
Andra varelser, som lever fastvuxna vid stenar under}
sig p& smd djur och véxter som de suger &t sig genor

Klicka hér nér du &r klar!

3. visual search, find word and
click on it, max 30 seconds

1. reading for comprehension,
max 90 seconds, questions
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Fakta om naturen

Alla djur som livnar sig p& andra djur brottas med problemet att 3 tag
p8 sina byten. M8nga djur s8ker upp och jagar sina byten, andra
h&ller sig stilla och véntar pd att ett férsvarsiést villebr8d ska komma i
nérheten. Ett vanligt satt att komma dver féda utan en allt for stor
anstrangning &r att konstruera en félla eller ett nat. Det mest kanda
exemplet pd varelser som fangar byten genom att anvénda sig av n&t
&r spindlarna. Deras klibbiga v&var &r s3 tunt spunna att de &r svdra
att urskilja. Vanligtvis uppmérksammar inte en insekt natet innan den
fastnat. Spindeln behver sedan bara réra sig dit insekten &r. Den &ts
pé stallet eller vévs in i Klibbiga tr8dar for att konsumeras senare.
Andra varelser, som lever fastvuxna vid stenar under havsytan, livnar
sig p& sma djur och véxter som de suger 3t sig genom vattnet.

Klicka hér nér du &r klar!




Methods
- data analysis

e event detection, aoi analysis,
aggregated over trials

e dependent measures
o cognitive load, average
pupil dilation in fixations
on task aoi
o advert distraction, mean
number of fixations per
minute on advert aoi

e within-subjects, same
participants measured across
task types and advert saliency
conditions
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Results
- task performance

e task types: reading, search
o  max duration: 90, 30 sec

e performance measures
o task accuracy: reading
comprehension, search
success
task duration: time spent

e advert prominence: static,
animated

task types

performance

Reading, task accuracy  Search, task accuracy
(binomial) (binomial)
Mean SD SE Mean SD SE
Static 0.501 [0.500 0.022 0.556 0498 0.038
Animation . 0437 0.496 0.022 0.526 0.501 0.038
Reading, task duration Search, task duration
(90 seconds max) (30 seconds max)
Mean SD SE Mean SD SE
Static 7490 16.64 1.27 23.42 7.62 0.58
Animation 74.23 17.66 135 23.37 1794 0.61




mean number of advert fixations
by task type and advert prominence

ReS u ItS advert prominence
- advert distraction

B |ow (static)
© 1 @ high (animated)

advert prominence: animated
adverts associated with more
advert fixations per minute
(H1a)

task types: reading-for-comp.
associated with less advert

mean advert fixations per minute

fixations per minute (H2a)}

. . reading-for-comp. visual search

interaction: no effect,

: task type

Independent factors Predictors Estimate Std. Error tvalue p value
(Intercept) 2.177 0.690 3.154 0.002
Task type (visual search) -1.311 0395 -3.320 0.001
Advert prominence (animation) 1.861 0.527 3.533 0.000
Gaze control (anti-saccades) -1.335 1.572  -0.849 0.396
Interaction

Task type x Advert prominence -0.902 0.585 -1.542 0.123




Conclusions

- advert prominence, extraneous load

e EXTRANEOUS LOAD e INTRINSIC LOAD

e advert prominence: static e task type: reading

o less advert distraction (H1a) v/ e more advert distraction (H2a) X
e less cognitive load (H1b) e less cognitive load (H2b)

e advert prominence: animated e task type: search

e  more advert distraction (H1a) v/ e less advert distraction (H2a) X

e more cognitive load (H1b) e more cognitive load (H2b)



Cognitive load
- pupil size

pupil size: horizontal diameter
in pixels, mitigate blinks,
controlled stimuli, same
luminance

o max 30 seconds

o max 90 seconds

possible confounds: distance to
screen, visual search tasks
more exciting, engaging (time
limit), positive emotion, valence
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mean pupil dilation
by task type and advert prominence

R esu I.t S advert prominence
& 1 W low (static)
- CO n|t|ve Ioad O high (animated)
g e —
Qo i
X :
a :
. . c © - i
advert saliency: animated o T :
adverts associated with larger % w5 |
average pupil size, extraneous 3
w 3 ,
cognitive load (H1b) agoUs :
@ :
£
task types: visual search =
associated with larger average o 8 ° 0
pupil size, higher levels of e 0 =
e " : :
intrinsic cognitive load tHz2b) reading-for-comp. visual search
. . . task type
!nteractlon. no ettect, Predictors Estimate Std. Error tvalue p value
independent factors (Intercept) 14.678 0525 27939  0.000
Task type (visual search) 1.149 0.090 12.835 0.000
Advert prominence (animation) 0.181 0.072  2.520 0.012
Gaze control (anti-saccades) -2.222 1334  -1.665 0.096
Interaction

Task type x Advert prominence -0.119 0.099 -1.199 0.231




Conclusions

- advert prominence, extraneous load

e EXTRANEOUS LOAD e INTRINSIC LOAD

e advert prominence: static e task type: reading
less advert distraction (H1a) v/ e more advert distraction (H2a) X
less cognitive load (H1b) v/ e less cognitive load (H2b) X
advert prominence: animated e task type: search

more advert distraction (H1a)
more cognitive load (H1b)
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Lund University

( ~# Humanities Lab




Alnstantaneous load over time

Discussion EPR—
capacity limit
- future research =
free
capacity
supports: previous saliency
. . load
research, advert animation => \ o e R
more visual attention \ W
supports: .Ilml.ted. capacﬂy e exancous
models: high intrinsic task load : ccHmHiaiad i
=> |ow advert processing Tescapadlly
intrinsic
load
needed: updated taxonomy of >
task types and cognitive load: " problem 1 ’ problem 2 B
ime

reading associated with less
pupil dilation than search

Paas, F., Tuovinen, J. E., Tabbers, H., & Van Gerven, P. W. (2003). Cognitive load
measurement as a means to advance cognitive load theory. Educational
needed: examine instantaneous psychologist, 38(1), 63-71.

load over time, no effect of gaze

control Beatty, J. (1982). Task-evoked pupillary responses, processing load, and the

structure of processing resources. Psychological bulletin, 91(2), 276.




Task type and visual attention
to distractors
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Background
- children, internet

e children's internet use

o

(@)

commercial websites
online gaming

e cognitive development

o

(@)

o

task-oriented interaction
9 yrs, school work
information search

e advert distraction

(@)

O
o
o

task types

advert salience
cognitive load
task performance

Mean frequency of online activity

Mean frequency of online activity by age group

Activity type

—&— Online games
e Music listening
—&— Video clips
-+ TV channels
—%— Info search
~&~ Social, chat
=% Email

|
12 yrs

Age group

Adults
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- advert distraction

advert saliency conditions

animation, abrupt onset
10 increases advert Alla djur som livnar sig p& andra djur brottas med problemet att f3 tag

Fakta om naturen

. pa sina byten. Manga djur soker upp och jagar sina byten, andra
attention héller sig stilla och vantar pé att ett forsvarslost villebr8d ska komma i
disru pts reading narheten. Ett vanligt satt att komma 6ver féda utan en allt for stor
com prehenSion anstréngning &r att konstruera en félla eller ett nat. Det mest kénda
exemplet pa varelser som fangar byten genom att anvénda sig av nat
content relevance &r spindlarna. Deras klibbiga vévar &r s& tunt spunna att de &r svéra
) more Saccades, att urskilja. Vanligtvis uppmérksammar inte en insekt natet innan den
ﬁxations on adverts fastnat. Spindeln behéver sedan bara réra sig dit insekten &r. Den &ts
pé stéllet eller vavs in i klibbiga tr@dar fér att konsumeras senare.
Andra varelser, som lever fastvuxna vid stenar under havsytan, livnar
gaze control sig p8 sma djur och véxter som de suger &t sig genom vattnet.

o  moderating effect

Klicka hér nar du &r klar!

task types
o  cognitive load

o saliency conditions Holmberg, N., Sandberg, H., & Holmqvist, K. (2014). Advert saliency distracts children's
visual attention during task-oriented internet use. Frontiers in psychology, 5.




Hypotheses

- cognitive load, advert distraction

e H1a: reading tasks will be associated with °
higher levels of intrinsic cognitive load
(pupil size) than visual search tasks.

e H2a: animated adverts will be associated °
with higher levels of extraneous cognitive
load (pupil size) than static adverts.

H1b: reading tasks will be associated with
lower levels of advert distraction
(fixations) than visual search tasks.

H2b: animated adverts will be associated
with higher levels of advert distraction
(fixations) than static adverts.
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Alla djur som livnér sig pa andra djur brottas med problemet att f3 tag
pé sina byten. Mnga djur séker upp och jagar sina byten, andra
héller sig stilla och véntar p att ett forsvarslost villebrad ska komma i

nérheten. Ett vanligt stt att komma 6ver foda utan &

1. reading for comprehension,
max 90 seconds, questions

anstréngning &r att konstruera en falla eller ett nat. O
exemplet pd varelser som fangar byten genom att an|
&r spindlarna. Deras klibbiga vévar &r s8 tunt spunna
att urskilja. Vanligtvis uppmarksammar inte en insekt
fastnat. Spindeln behver sedan bara réra sig dit insq
pé stallet eller vavs in i klibbiga trddar for att konsunj
Andra varelser, som lever fastvuxna vid stenar under}
sig p& sm& djur och véxter som de suger &t sig geno

Klicka hér nér du ar klar!

2. distraction task,
max 60 seconds

3. information search, find word
and click, max 30 seconds
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Fakta om naturen

Alla djur som livnar sig p& andra djur brottas med problemet att f4 tag
p8 sina byten. M8nga djur s8ker upp och jagar sina byten, andra
h&ller sig stilla och véntar pd att ett férsvarslést villebr8d ska komma i
nérheten. Ett vanligt satt att komma dver féda utan en allt for stor
anstrangning &r att konstruera en félla eller ett nat. Det mest kénda
exemplet pd varelser som fingar byten genom att anvénda sig av n&t
&r spindlarna. Deras klibbiga vé&var &r s3 tunt spunna att de &r svdra
att urskilja. Vanligtvis uppmérksammar inte en insekt natet innan den
fastnat. Spindeln behver sedan bara réra sig dit insekten &r. Den &ts
pé stallet eller vévs in i Klibbiga tr8dar for att konsumeras senare.
Andra varelser, som lever fastvuxna vid stenar under havsytan, livnar
sig p8 smé djur och vaxter som de suger &t sig genom vattnet.




Hypotheses

- cognitive load, advert distraction

e H1a: reading tasks will be associated with
higher levels of cognitive load (pupil size)
than visual search tasks.

e H1b: animated adverts will be associated
with higher levels of cognitive load (pupil
size) than static adverts.

e Hic: higher levels of gaze control in
children will be associated with lower
levels of cognitive load (pupils size).

H2a: reading tasks will be associated with
lower levels of advert distraction
(fixations) than visual search tasks.

H2b: animated adverts will be associated
with higher levels of advert distraction
(fixations) than static adverts.

H2c: higher levels of gaze control in
children will be associated with lower
levels of advert distraction (fixations).



Hypotheses

e H1la: task types with high intrinsic load
(reading) will cause more visual attention
to task than tasks with low load (search)

e H1b: task types with high levels of intrinsic
cognitive load (reading) will be associated
with less visual attention to adverts

e H1c: high levels of gaze control will be
associated with more visual attention to
task

H2a: adverts with high extraneous load
(animation) will be associated with less
visual attention to task

H2b: adverts with high extraneous load
(animation) will be associated with more
visual attention to adverts

H2c: high levels of gaze control will be
associated with less visual attention to
adverts



Task accuracy, reading

Task accuracy, search

(binomial) (binomial)

Mean SD SE Mean SD SE
Static 0.501 0.500 0.022 0.556 0498 0.038
Animation 0437 0496 0.022 0.526 0.501 0.038

Task duration, reading  Task duration, search

(90 seconds max) (30 seconds max)

Mean SD SE Mean SD SE
Static 7490 16.64 1.27 2342 7.62 0.58
Animation 74.23 17.66 1.35 23.37 7.94 0.61

uppstar nya skogar med tiden. M&nga tréd véxer valdigt I8ngsa




high cognitive load = high perceptual
load?

implications: new research design to
investigate children's cognitive load and
advert distraction during reading on
commercial websites

implications: limit advert saliency on
children's websites that involve reading



