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search. Those techniques involve changing order and

This paper presents two forms of adaptive menus forposition of Ul elements as it is done in split mefilo].

small devices (smart phones). Contrary to the Eghnain
appearingadaptation proposed by Findlatgral. [7], we
claim for disappearing adaptation. The first form is
namedIn Context DisappearindICD); the second one
Out of Context DisappearingOCD). The principle of
ICD is to display predictive information in a protimy
window placed above the main list. The prompting
window disappears gradually while maintaining the
context always visible and directly accessiblecase of
low level prediction, ICD enables user to reacharget
without waiting for disappearing effect. OCD pripld is
almost the same except that the disappearing prognpt
window covers the full page and thus is out of eght
like Findlater's approach. Our study shows thatsiorall
devices “fading out” a contextual window is bettban
“fading in”. We demonstrate the benefit of thesavne
forms of adaptation through an experiment with 24
subjects. We conclude that (1) ICD and OCD adaptive
lists support faster selection than Control conditivhen
the level of prediction is high, slower in case ludd
prediction, and that (2) ICD is faster than OCxase of
bad prediction.
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Adaptive interfaces, interaction techniques, gradoaet,
gradual disappearance, Ephemeral adaptation
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ACM Classification Keywords
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INTRODUCTION

For a long time, adaptation of user interfaces $eru
profile and user context has become an urgent sitges
According to Findlateet al. [8], different users tend to
use different functions. This suggests that interfamust

be customized for each individual user. Adaptatadn
Graphical User Interfaces (GUIs) [2, 5, 20] miglet &
suitable approach. It can tune spatial and graphica
features of Uls.

The purpose of spatial adaptation approaches H3p i
reduce space navigation time and to facilitate alisu
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Graphical adaptation techniques [10, 14] are irgent
reduce visual search time. They adjust visual renge
e.g. by highlighting some menu items or by chandong
(type, size, case) and/or foreground and background
colors.

In some situations, the use of adaptive interfacas
become indispensable. In 2008, Findlag¢¢ral. [6] [9]
showed that adaptive interfaces are relevant for
constrained devices such as smartphones wherenscree
size is a major constraint. This study [9] confidrthat
interaction benefits more from adaptive interfaces
small screens than on large screens. So the pees#nc
adaptive interfaces on some supports becomes nmore a
more a necessity, since the number of features ased
small devices is increasing.

Grounded in universal design [4], we are interested
applying adaptive approach as it enables to gerertd
other kinds of users (e.g., vision impaired) andst@int
contexts of use such as small sceens, low visiow, |
accuracy due to mobility). The aim of our studytds
translate the Ephemeral adaptation proposed byldard

et al. [7] to smart phones where screen size is
significantly reduced and where context of use tnigh
have an impact on usability. Initially we plannedverify
performance of Ephemeral adaptation on smartphones.
But quickly some main constraints appeared making i
quite difficult to generalize Ephemeral adaptatiosmall
screens. Inspired by these limitations, two adaptiv
approaches (ICD and OCD) are applied to smart ghone

Next section reports state of the art. Then, tlheidds set

on Ephemeral adaptation [7]. Two new approaches are
presented and evaluated. Finally, a discussion of
disappearing Ephemeral adaptation is proposed.

RELATED WORKS

Many studies have contributed to adaptive intedate
1989, Mitchell and Shneiderman [17] proposed an
adaptive menu which items are ordered accordirigeiw
frequency of use: frequent options are in the top.
However, Findlateret al [8] reports a user disturbance
due to frequent changes of items position.

In 2007, Cockburret al. [3] defined a new approach to
adaptive interfaces. This time, items order doe$ no
change, but font size does in order to facilitate
identification of the most used items. The motiwatis
gounded in the Fitt's law to speed up items sedecti



However in case of bad prediction, targets selactio predicted items (prediction algorithm is based bm t
becomes difficult. frequency and recency of use) are displayed. Otbers
appear gradually along a process that takes 500ms.

Among most promising approaches, the split menu of _ .
Searset al. in 1994 [19] attracted much attention. The Findlateret al tSh.OWEd th".ﬂ the performance s strongly
related to prediction algorithm accuracy.

split menu can be seen as a combination of two sub-
menus. The first contains frequently used itemsnost In 2013, Matejkaet al. [16] proposed a system called
frequent actions in frequency order. The secontid®es Patina. Patina allows collecting and visualizingadasing
others in the original order. This split menu wasady software applications. Patina provides visual bematiks
quite used, but it has the same problems as thehblits with dynamic graphic overlay. A colored heatmapssd
menu. to indicate the functions that are commonly venrsusly
used in the interface, and adapts to the provisiothe
current interface. Patina uses an automatic trahsie
display similar to the Ephemeral adaptation [7].
Yindlaters and Matejka’s solutions are only apgli®
large screens.

In 2006, Gajoset al. [12] proposed an adaptive split
interface that is regarded as a mixture betweeit stad
adaptive menu. This approach consists of a men
separated into two parts. The first part includegtdently
used items and is therefore adaptive. The secortdiga
static: predicted items are replicated. This istrang As part of small devices, Wavelet menus were aged
limitation for smart phones which screen size is by Franconeet al. [11] for iPhones ©. They consist in
significantly reduced. concentric inverted hierarchical Marking menus dase
simple gestures. The Wavelet menu allows user to
interact with large hierarchies by using circuladdinear
forms.

A modification was introduced in Microsoft Office
2000 © where only frequently used functionalitie® a
displayed first. This variant has been quite deéd due
to limited visibility of other functions. Advanced menus are discussed in literature as Leaf
menus proposed by Roudaet al. [18]. However we
Yocus on menus with the simplest possible formtd)is
with regard to accessibility (disabled people and
constraint of use).

In 2000, Bederson applied fisheye concept to menu
giving rise to Fisheye Menus [1]. All items arepdasyed

on a single screen or window that is completelyblés
Items near the cursor are written with a largett fine.
Thus the entire list can fit on a single screenc@irse,  This study is centered on Ephemeral adaptation.KElye
in case of many items, small options need to beded  points of Findlateret al. study [7] are reported below as
to become legible. well as a critical analysis.

Another kind of spatially stable menu (order of men EPHEMERAL ADAPTATION
items stay unchanged) was proposed in order tocesedu Principles and properties

visual search time: frequently used items are WO#d  Eingjater et al. investigated Ephemeral adaptation on

by changing their background color or font color. hersonal computers. The goal was to reduce nasigati
Tsandilas and Schraefel [21] compared traditional 3q visual search time.

highlighted items to highlighting in a fisheye mefil].
On smart phones, Highlighting menus require a ot o

i ) A Menu Menu Menu Menu
concentration from the user, especially when ptedi Merbt
item is at the bottom of the screen. Indeed usestmu |shte i Sl Sl

. . . . Chardonnay
scroll window in order to see the predicted item. —
Satu
In 2004, Lee and Yoon [15] proposed a new style of vants
adaptive menu: temporal menus. A temporal menu Jupiter
presents items in two steps. At menu opening, ge u | M | My M | Macuy W | Macur
. . . . . . France France France France
finds only high priority items (relative frequency, England
importance or relevance within current context).o3d Spain
. . . . Germa
items appear in the same position as in the fulhune St
After 170ms (100ms used for perception and 70ms for Walnut
cognition), remaining items are displayed diregtithout :'H'
Istachio

any transition.

In 2009, Findlater and Gajos [8] reported an anslg$ ) ) ) )
different adaptation approaches. In 2009, Findlateal. ~ Figure 1. Ephemeral adaptation applied to menus: preicted
proposed an interesting alternative [7] so called items appear immediately, W.hl|e remaining items greually
Ephemeral adaptation. Ephemeral adaptive menus fade in 7]

p p p p
combine Lee and Yoon's Temporal menus with The principle of Ephemeral adaptation is to displage
transition. They use gradual onset of items. As forpredicted items in a first stage of interaction.eTh
Temporal menus, this approach is a new way to irgro prediction is based on the frequency and recenaysef
performance by reducing visual search time while The purpose is to attract user attention on thiesigems
maintaining spatial consistency. In other wordgmis supposed to be immediately useful. After a delay iara
order in a menu remains unchanged. At opening,second step of interaction, the rest of items tkedgmn



appear gradually, until the total occurrence ofit@ins.
The best delay has been identified as 500 ms yldtar
et al.[7].

For the transition from the first stage of interaktto the
second, Findlateet al. proposed to use progressive gray
characters. They also propose to keep a spatiailista
within the menu. That is to say that order and tpmsiof
items in menu do not change. This spatial stahigityery
important because, after a certain numbers of ubes,
user creates a memory model of this menu. Thetffieatt
position items in the menu stay unchanged alloves s
rely on visual memory. This results in reducing rmitige
effort, which actually reduces visual search tifigure 1
shows the principle of Ephemeral adaptation appi@ed
menus on personal computer.

smart phones. Indeed, all elements cannot be gighlan

a single screen. This makes the implementation of
Ephemeral adaptation on smart phones quite diffi¢tl
predicted items are rendered within two differeareens,

the user must scroll. This requires from the usenes
effort and it needs adjusted concentration in orger
explore all predicted items.

This constraint related to screen size displaynslar to
visually impaired user experience on wide screde: t
user has to zoom in, and to handle a split listratiple
parts of the screen, browsable by scrolling. Spatia
stability can be maintained by using multiple \aittu
screens at the expense of strong movement and
performance constraints.

In addition, in the Ephemeral approach, the use of

Findlateret al. evaluated Ephemeral adaptation comparedprogressive gray to display non-predicted itemsegaes

to the Control condition (without adaptation) amdthe
Highlighting approach through two experimental ssd
with 24 subjects each. The first experimental staoys
to determine the best transition time between ficst
second stages of interaction. Findlaggral. tested 250,

some lack of performance. In case of incorrect iptieah,
it leads user to wait for target availability. Geadly in
human computer interaction, gray elements and semi-
transparent ones convey items unavailability. Ty
have an impact on user who, in this case, would feai

500 and 1000 ms. 250 ms appears to be very shdrt anitems availability. In addition, on smart phonesgygfont

users could not see predicted items while othenstare
already starting to appear. For 1000 ms users foarel
that this period is too long, especially when thedgction
is incorrect. In this case users will be requiredvait for
a long time. 500 ms is the good trade-off betwden t
three possible delays.

In the second study, Findlateet al. tested the
performance of Ephemeral
Control condition and to Highlighting approach, wtae
level of prediction is high. Similarly it shows thahen
the level of prediction is low, the Ephemeral ménuot

significantly longer.

Two prediction levels were used: 79% as high level

prediction, and 50% as low level. The process sgtaof
selections with instructions indicating which itemser
must select. Results found show that on the onel,han
when the level of prediction is high, Ephemeral mén
faster than Highlighting menu and Control menu. tGa
other hand, in case of low prediction level, Ephezhe
approach is acceptable but is not quite differanomf
Highlighting condition. In this case, spatial stapidoes
not seem to have a particular effect.

Critical analysis
Within a framework of universal design, our goaltds
translate Ephemeral adaptation to constrained ussgje

low vision users or smart phones tiny screen sizes

Indeed, in such contexts, the screen size is &gnifly
reduced, and as such may have impact on usabdity f
regular and impaired users (as light variationgranise
handling). Moreover the concept itself of pull-domenu

is affected. Indeed, on a smart phone or for a use

constrained to sequential interaction (blind usemotor
impaired user), a pull-down menu, once openedtaly
similar to a simple plain page list of items.

One key element of Ephemeral adaptation is spatial

stability. One can quickly see that spatial stabitiannot

be maintained when applying Ephemeral adaptation to

is not readable. In some places, such as outsiderun
sunlight, visibility is becoming low making it difult for
the user to achieve his/her task.

Finally, efficiency of prediction is crucial, noo tslow
down interaction in case of bad prediction. Most
adaptation approaches aim to give the most optandl
most efficient way to display the (good) prediction

adaptation compared toorder to speed up user interaction. However, orother

side, they do not really deal with the question of
preventing slow down user interaction when the )bad
prediction doesn't answer his/her needs. Of coitrie
not the desired case, but it needs to be takeraittount

at least at the same level as efficiency in casgoaid
prediction.

In the line of Ephemeral adaptation, two adaptation
approaches, namely In / Out of Context Disappearing
adaptation (ICD and OCD) adapted to smart phones ar
tested. As Ephemeral adaptation, both provide a tway
display prediction in order to accelerate userraggon,
while reducing navigation and visual search time.
Moreover, those methods do not slow down user
interaction in case of wrong prediction.

In the following section, we present ICD and OCD
approaches.

DISAPPEARING EPHEMERAL ADAPTATION

Inspired by Ephemeral adaptation, this paper aiis a

improving efficiency in case of both correct anddrrect
prediction. The principle lies in gradual disapeae of
useless information rather than gradual appeararice

Ineeded information. Speeding up interaction in ocafse

wrong prediction should lead to better performances

In Context Disappearing (ICD) adaptation

The principles of ICD are to keep the context (mesnof
items) visible and accessible at any stage of acten,
and to display the prediction in a prompting winddwais
latter appears above the main list of items. Tloenmting



window contains the three predicted items with rdga (gradual onset). As in Ephemeral adaptation, OCD
frequency. The prompting window disappears gragluall follows a two-step process, the first step beindickted
within 500 ms. We use the same time as in [7]. ledll  to prediction only, without any access to the ceutal
shows the principles of ICD. main list. Contrary to Ephemeral adaptation, thsreo
spatial stability (the predicted items are not liged at

When the menu opens, user sees a superpositidmeof t the same place at the first and second step).

small predicted list prompting window) and the miist.
Topological versus frequency-based factor

Findlateret al. claim for spatial stability. This is certainly
useful and important, but as we have seen, ifffidit to
apply or retain this spatial stability in smart pke where
the main list is split onto several screens.

The user searches his/her target in the promptingow.
When prediction is correct, target is in the presticlist.
The user selects it directly in the prompting windo
Otherwise, in case of incorrect prediction, therusan
immediately navigate inside the main list withowating
required to wait until complete disappearance of th Nevertheless, it may be useful to keep some spatial
prompting window. In this case, the user can sed@gt  properties as much as possible. First, a factaradér in
item that is not hidden by the prompting windowcan  the predicted list is handled. Three predicted stere in
even start to scroll before complete disappearaficke  the same order than in the complete main list. Seigo
prompting window. Only some hidden items are not predicted items are organized according to a pritibiid
clickable until total disappearance of the promptin . Items that have the highest probability of beirsgd by
window. the user will be at the top of the predicted liBhese
ordering and probabilistic conditions are worstareling
spatial stability as they are used in Findlatettslg. They

are repeated in both ICD and OCD conditions.

In summary, the prompting window is not a blocking
modal window. It is an informative window dedicated

presentation of the predicted items. Moreover, ICD
approach pushes a predicted list, contextualizeétinvea ~ EXPERIMENT

complete list of items, and this last one can alyehe ~ The purpose of our experiment is to compare (1) &0
partially manipulated. OCD performance to Control condition (static non

adaptive), (2) ICD performance to OCD, and (3)
topological to frequency factor.
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Figure 3. OCD adaptation applied to menus: the preidted
Figure 2. ICD adaptation applied to menus: a promping list disappears gradually while the main list appees
window containing predicted items appears above thmain gradually.

list of items and then disappears gradually. Three tests on smart phones were implemented anigh

Out of Context Disappearing (OCD) adaptation of 16 items. The items are those from Findlateal. [7].
OCD adaptation looks like Ephemeral adaptationb{r] In each test, the user has a target, and has ¢b ieas
for tiny screens. It is a combination of progressiv fast as possible. The target may be on the predicti
disappearance and gradual onset. In OCD, items argvindow or not (ICD and OCD first step conditionhet
presented in two steps. When menu opens, the aser s target is always duplicated in the main list (ICRda
three predicted items. These items are display¢dpabf OCD second step, and control first step), and asids
the menu. The second step triggers within 500 m#iis main list, the target may be on the first screemprothe

step, the predicted items disappear gradually hadull second screen as a result requiring some scrdbinige
list of items appears gradually. Figure 3 shows OCDviewed.
principle. Torge (1st screen)

@ control Main list :

scrol ¢ Target (2d screen)

The user starts by searching the target insidprtbdicted

¢ Target in frequency list Main list

list. When the prediction is correct, he/she ssléis/her M argel ntopological st Main s
target direCtly' 7 ICD Prediction frequencylist  Main list : T‘Iargel(‘é ::er:)m soroon)
.. . . . without target PR
When the prediction is incorrect, the user waits tfee i gt a0l
total appearance of the main list for selectingheis { Tergt i roquency st Main st
target_ i target / Target in topological list Main list
. . 3 0CD Prediction frequencylist  Main list AL sTmee"()zd
In  summary, OCD combines two different — sl Ve f2d seen)

J Target (1st screen)

effects: prediction list fading out and main lisiding in topologcal st Man st T Target 2d screen)



Figure 4. Tests overview. simpler than in Control condition. In this lattéhe user
must find the target that can be on the first ortoa

First test is the Control condition (static apptoac
second screen.

without any prediction at all.

Second test is the ICD approach, where predicton i For a low level prediction

contextual. The predicted list is displayed as@mmting  Control is not preferred to ICD or OCDAs the desired
window placed above the main list. In the prompting objective of ICD and OCD is not to slow down thesus
window, items are sometimes in the same order dsein interaction even when the prediction is incorrecitrol
main list (topological order condition), and somus should not be preferred to ICD or OCD.

organized according to the probabilistic criterion.

Third test is the OCD approach that consists in a
sequential appearance of predicted list followedfidly
main list. Position of items in the predicted list
sometimes in topological order and sometimes in
probabilistic organization.

Methodology

There are five independent factors. The first ig th
presence or absence of prediction (control vs. (UTID).
Control list is static without prediction (non adiap) and
ICD and OCD lists are with prediction.

The second factor is the kind of display of thedprgon
window (ICD vs OCD). ICD list is the simultaneous
H1. Speed _ o appearance of the predicted list (order or prokigpind

- For a high level prediction main list. The prompting window is placed above the
ICD and OCD are faster than Contrdbince, in this case, Main list and disappears within 500ms. OCD listhie
target will be in first stage of interaction (iretipredicted ~ Pl&in screen window display of predicted list (arae
list), the user does not have to search as in #se of prob§b|_llty) followed by gradual appearance of thain
Control condition, where target can be on the fiston 1St within 500ms.
the second screen. Thereby, ICD and OCD conditionsThe third factor is the kind of display of the piibn list
should be faster than Control condition. (top0|ogica| VS frequency)_ For both ICD and OCDbe t
ICD probabilistic display of predicted list is festthan  Predicted list contains three items. In case ofitpes

ICD ordinal display of predicted list prediction, the way of presenting items may diffierm
order display to a probabilistic display.

Hypothesis
There are two hypothesis:

OCD probabilistic display of predicted list is fastthan

OCD ordinal display of predicted list. The fourth factor is target location. In the threain lists,

_ we used 16 items. Each list is divided into twoesas.
These two hypotheses are based on the fact thgalie ~ Each screen contains 8 items in order to have dhees

commonly read top-down and that for tiny screens,number of items in each screen. Targets distributio
topological references are difficult to do for user among the two screens is controlled.

- For alow level prediction The fifth factor is prediction accuracy. In caseaoturate
ICD is faster than OCDWhen the target is not in the prediction, the expected target is included ingredicted

predicted list, user can already manipulate thennfiat ~ !ISt- In case of low accuracy prediction, the taige't in
without waiting for complete disappearance of the € Predicted list. In both cases, the target sd the
prompting window. In OCD condition, user must wiait main complete list, on the first or second screen.
complete main list full display. Task

ICD and Control are faster than OCIBased on the thai);]p?er;rpe;tﬂe?:; E:tiﬁgligncgf ?:];asrgreég-;:g
previous assumption, since user must wait untifltot the item to,be select%d The uszr can select ihén
appearance of main list items in OCD condition, . X N - .
interaction should be slower than in ICD where the pre_d|cted list and/or in the full main I'S.t' V\{heelesnnon
waiting time should be reduced. Compared to Control'S right, .the next target .to be selected is d|3$myn t.he
condition where user has direct access to the ampl case of mco_rrect selection, an error messagesisiajied
main list, OCD should be slower. and the subject has to try again.

Whatever the list (Control, ICD and OCD) is, whém t
target is on the first screen, interaction is fasthan
when it's on the second scredndeed access to the first We controlled by random draw the order of itemgach
screen doesn’t require scrolling and can be acHieve list. The selection sequence (instructions) waso als
immediately. controlled by random draw. For conditions order, we
have six distributions, and users were randomligaed

to a distribution. We also control the positiortlod target
on the first or second screen, and the level adiptien.

Generally the users hold the smart phone in thehkafd
and select the target with the right hand (indegét).

H2. User preference
- For a high level prediction

At least ICD or OCD is preferred to Contrdh adaptive
conditions (ICD and OCD), user attention is drawnhe
predictive list. This makes target selection fasded

Quantitative and qualitative measures
There are three dependent variables.



The first dependent variable is the selection spdée

Data were analyzed with ANOVA Randomized Blocks

speed is measured by time taken from opening metiu u  after verification of a variance homogeneity teBtofvn

selecting the correct target.

The second dependent variable is the task achieweme

Error rate was recorded.
The third dependent variable is the scrolling delay

Finally, we collected subjective data about peregiv
difficulty, satisfaction and aesthetic using a lriikecale
of 5 points and preferential ranking.

Technical settings

Android smart phones were used with prototypes dode

in Java for Android. Probes recorded the selediime,
scrolling time and error rate.

Participants

Twenty-four persons (5 women, 19 men) participated
this experiment. All participants were recruitetemally
in Orange Labs. All participants were regular factmart
phones users and were around 23 and 57 years old.

Procedure

Before starting the test, a pre-test was perforatiedving
users to train with lists containing various itei@sce the
user successfully selected 10 targets during teetgst,
he/she was allowed to start the test. The latter
composed of 100 targets.

& Forsythe’s W(9,230) = 2.64,p = .006). Task
achievement statistical analysis was performeg2bgnd
paired student T tests were helpful for detailealysis.

20
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O predicted items
14 - display by order
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6 probabilistic
manner
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Figure 5. Selection speed for ICD and OCD when préction

. is correct.
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30 30
20 20 -+
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0 - — 0 T
target is target is incorrect incorrect correct correct
on first on second prediction and prediction and prediction prediction
screen screen target on first target on second  displayed by displayed in
screen screen order probabilistic

Figure 6. Selection time for all conditions.

Control condition consistency

Results show that in the Control condition (whérere
is no prediction), subjects make fewer errors tian
ICD and OCD conditiong?(1, N = 2400) = 17,4, p <
.01. In the Control condition, when the targetasdted
on the first screen, subjects were significantitda (M
= 17.75, SD = 4.74) than when target is locatedhen

second screen (M = 31.75, SD = 6.3423) = 10.3p
< .01 one-tailed. Moreover, this is for an equinale
error rate. This confirms the reliability of the I@ml
condition.

Diseappearing effect
When users are on a predictive condition (ICD or
OCD), they are significantly faster (respectively M



12.08, SD = 3.45 and M = 13.27, SD = 4.36) than in
Control condition (M = 24.75, SD = 9.05), for ICB3.v
controlt(47) = 9.9,p < .001 and for OCD vs. control
t(47)= 9.85p < .001. Implicitly, this justifies the use of
a prediction. Furthermore, in ICD, subjects are
significantly faster than in OCH47) = 2.12,p < .02,
and that effect is for an equivalent error rate.

Target position on the first or on the second screen

Errors in OCD are more frequent when targets are on
the first screen (31) than on the second screen(B

N = 480) = 3.841p < .05. However we cannot show
such significant difference with regard to time.isTh
error rate is probably due to the succession oflaim
windows and to the overlap between the first arel th
second stage of interaction.

In contrast, in ICD, interaction steps are simudtaus
and windows are clearly different. Indeed, in this
condition, when the target is not in the first stapthe
predicted window, the user can click directly on a
visible part of the list. Users are significantlgster
when the target is located on the first screen (M =
34.38, SD = 6.43), than when it's located on theoed
screen (M = 44.25, SD = 7.24)23) = 6.41,p < .001.
Scrolling takes time for both ICD and OCD
(respectively M = 39.31, SD =8.41 and M = 42.3B, S
= 6.78), but it is still significantly shorter withCD
t(47) = 2.08p < .02, and for an equivalent error rate.

Topological ordering effect

Similarly, when targets are presented on predicted
window, predicted items presented by order (topplog
prediction) are significantly faster (M = 12.02, SD
3.36) than when they are presented in a probabilist
way (M =13.3, SD = 4.41}(47) = 2.79p < .003, with

an equivalent error rate between the two. It setat
spatial stability is useful for quickly retrievinthe
target.

For user preference, we didn't find any significant
difference.

Discussion
H1. Speed

- For a high level prediction
ICD and OCD are faster than Conttdbupported.

When the prediction is correct and correspondssty u
need, the latter reaches his/her target more rapidiis
further justifies the importance of prediction asftbws
that it is crucial in adaptation. Although the usdter
some number of uses can learn the position of iiems
the Ul, but this does not prevent that predictiemains
crucial, especially in certain contexts that were
previously mentioned. Smart phone is a good example
the number of applications being growing, and the
screen size reducing (even if screens are wider and
wider). In this case, even if the user comes tonl¢he
position of all elements, access to them is notagéwv
obvious.

ICD probabilistic display of predicted list is fastthan
ICD ordinal display of predicted listNot supported

OCD probabilistic display of predicted list is fast
than OCD ordinal display of predicted listNot
supported

Results show that probabilistic display of prediotin
ICD and OCD is not faster than ordinal display. sThi
might be explained by the fact that spatial sthbpiays
an important role in Uls. It helps the user to teea
memory model of the Ul. This allows him to rely on
his/her visual memory when searching for targets.

- For a low level prediction
ICD is faster than OCDSupported

Results show that when the prediction does not
correspond to what the user is looking for, ICDaister
than OCD. This is justified by the fact that accesthe
complete list of items is easier in ICD than in QGD
ICD, the main list is available at all stages of
interaction. On the contrary, in OCD user must @it
the total appearance of the main list. MoreovelOD

the user can select an item (which is not hidderhiey
prompting window) without waiting for the complete
disappearance of the prompting window, and the
possibility to scroll immediately, speed up user
interaction. However they may be risky for novice
users.

In summary, when prediction is incorrect, the useist
move as quickly as possible to the main list. Tioeeg
the use of gradual disappearance in the mainl{&d)
of this bad prediction, with the ability to diregctl
manipulate the next step items (items of first enreor
scrollbar for second screen) is better than the afse
gradual onset of the main list (OCD) forcing user t
wait for the second interaction step.

In conclusion, ICD using progressive disappearance
does not slow down user interaction in case of rirexd
prediction. Therefore, gradual disappearance isebet
than gradual onset.

ICD and Control are faster than OCBupported

ICD is faster than OCD. Similarly, when the preutiot
is incorrect, navigation is easier in Control cdiuti as
user directly accesses to the main list of itemdikg in

OCD, the user must wait for the total appearanchef
list to reach its target.

Whatever the list (Control, ICD and OCD) is, whée t
target is on the first screen, interaction is fastiean
when it is on the second scre&upported

Results confirm our hypothesis. It is clear thatess to
the target on the first screen is faster than ensttcond
screen. To access the second screen, the user must
scroll, contrary to the first screen. More impottan
access to the first screen in ICD is faster tha®@@D.
Indeed, keeping the context available (main lismit)

at all stages of interaction is important. In OCre is

a waiting time until the total appearance of adinis,
which can be annoying. This confirms again that the
approach of gradual disappearance is better than th
gradual onset.



CONCLUSION

This paper introducel Context DisappearindICD)

and Out of Context DisappearinOCD) adaptations,
two forms of Evanescent Ephemeral adaptation. The
point is to overcome contextual limitations, in ti@adar
those related to more and more reduced screen sizes

We have experimentally shown that, when the le¥el o
prediction is high, ICD and OCD are faster than
Control. Also, ICD is faster than OCD.

Results also showed that ICD is not slower thant©bn
in case of wrong prediction. This makes of ICD adjo
solution whatever the quality of the prediction is
(correct or incorrect): interaction is speed up wiige
prediction is good; interaction is not slowed dowmen
prediction is incorrect.

Thus, while keeping the benefits of ephemeral
adaptation [7],, ICD overcomes its limitations bgirig
more efficient and faster overall.

To conclude, the use of progressive disappearance
(ICD) is better than the use of progressive appeara
(OCD).

In future work, we propose to continue this stugdy b
generalizing this concept of ICD as part of a mosdi
icons (home screen of smart phones for example).
Adding a spatial dimension may have an effect on
topological factor. Visual transition between the
prediction and the main window could also power up
interaction. In this vein, continuity between orelér
predicted items and their real topological positiothe
main list could be animated. We also propose to add
elements in the interface allowing user to actaliyeon
ephemeral delay in order to adapt it to his/heellef
expertise. Taking into account novice users andiples
increasing errors in ICD could also be an intengsti
perspective. Finally, displaying effects of preitintis
only part of the overall interaction problem, itlwbe
quite interesting to add different kinds of intdiew
modalities (gestural, vocal...) and to observe digpla
commands interaction.
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