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Abstract — Nowadays, the first sources of information or
the Internet are websites with its categories. Somesers find
certain websites’ layout and design not always usdriendly.
This may leal to poor performance, ambiguity and loss o
potential customers. Websites designs’ use the pdiples of
user interface (Ul) laws and usability guidelines d be
consistent and convenient to users. Due to the eutibn of
technology, society now uses vanrs devices with a wide
range of features like screen size, in order to oain their
information. Examples include personal computers (PEL
smartphones (SP,) and tablets (TB). Since user intace laws
were founded in the 18 and 20" centuries and most were
applicable for the PC’s websites, we test and inviégate the
reliability of one of the user interface lawsFitts’ law, on
three devices: PC, SP and TB. User interfaces weresligned
with one task, and the task represented the Fits’ law.
Human-Computer Interaction (HCI) techniques, user
interface design and evaluation methods were follosd to test
the reliability of Fitts’ law on different devices.

Keywords — Usability, HCI, Fitts’ law, User Interfaces,
Predictive Model, Interaction Design.

|. INTRODUCTION

The component of an interactive computer systerh
interacts and communicates with the user is the
interface. Any aspect of the system that the user see
and deal with is considered a design of the uderface.
In computer systems, the user interface is the conm
that is becoming a more focused part of the soffwAs
more users utilize computers, the user interfac
becoming the most important part of the process. Usel
interface is the crucial bottleneak applying a comput-
based system to resolve the problems [1], as carg
become more robust and powerful.

Since the design of the user interface comprisetha
components that are visible to the user, the desighe
interface stretches deepanthe entire interactive syste
design. After the system is built, a proper uséerface
cannot be simply added to it. The interface needset a
part of the design process from the beginning THere
are numerous advantages of having a proper uterface
and can make a fundamental difference in us
performance speed, error rates and training t
However, poor designscan prevent the user
continuing to use the interface. To guide the desig anc
evaluators, theories and predictive mocof performance
are developed.

In the past, users only used the personal comgBtey
to access the Internet. Nowadays, there are maviged
used to access the Internet, such as smartphoR¢sa(d
tablets (TB). In December of 2013 [2], 6% of thell

International Journal of Applied Science and Mathenatics

Volume 3, Issue 3ISSN (Online): 2394-2894

Ratvinder Grewal
ComputerHuman Interaction Research Lab (CHIR
Department of Mathematics and Computer Sci
Laurentian University, Sudbury, Cani
rgrewal@Iaurentian.«

population owned a tablet, 20% owned PCs and
owned smartphones, according to historical dat Bl
Intelligence Business Insider's subscription reses
service It also reported that the universal smartphc
exploded from 5% of global population 2009 to 22%.
Therefore, in four years there was an increase
approximately 1.3 billion smartphones, which metrat
for every nine people there were two smartphonablels
showed quicker adoption rates than smartphones
achieved in two years whamartphones achieved in fc
years. This indicates that one in every 17 peoplasoa
tablet [2]. These findings show that people
smartphones and tablets more nowadays to interat
access the Internet.

[I. BACKGROUND

Fitts’ law has been successfullintegrated within
empirical tests. However, it has received numenitial
reviews as provided [3] [4]. This is influenced lye
development of an array of shortcomings upon ¢
examination through the development of a compat
with other studiesThis has influenced the integration
numerous corrections or refinements pertaining he
model. This section incorporates an analysis ofehenc
other proposals aimed at providing a conclusivedg
pertaining to the application of the I
Formulation for Index of Difficult

Earlier analysis incorporated pertaining to the
identified the existence of regular departure dgadaints
above the regression line pertaining to the intidgnaof
less complex tasksl¥ < 3 bits). This influenced th
integration of a new formulation 11D [5] to eliminate
the disparity:

ID = logx(A/W+ 0.5)

The majority of researchers including Fitts ideatifthe
existence of an enhanced fit through the utilizatif
Equation 1. The Welford formulation was utilized Ggrd
[6] [7]- This has influenced the adoption of the el
formulation by the majority of HCI researchers [8].

Several researchers espouse that in the developrh
the model by Fitts, the theorincorporated immense
differences from Shannon’s original work pertaintoghe
information theory [10] [11]. This influenced tl
development of a theoretical sound formulation tioe
index of task as illustrated belo

ID = log, (A/W+ 1) (2)
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In relation to the terms dfIT, the prediction model is ¢

illustrated below:
T=RT+MT=a+blog(A/W+1) (3)

The time T is equal to the reaction time RT plus
movement time MT. Equation 3, whichalso referred to
as Shannon formulation provides several ben
including:

e The provision of an enhanced fit pertaining
observations.

* Incorporates the policies stipulated by the infaiora
theorem pertaining to Fitts’ law.

* Influences the provision gbositive results regardir
the index of task difficulty.

Extension to Two Dimensions

HCI researchers integrating Fitts’ law utilize tatr
selection tasks through a twiimensional CRT displa)
This necessitates the integration of a conclusesxgew
pettaining to the shape of the target and the angl
approach upon the application of the model. Indhent
that the targets are circles or squares,-dimensional
constraints remain in existence. However, in thenethat
the targets are rectangles kuas words, the situation
considered more complex. This study views the aomi
as the distance to the center of the target, whiokides ¢
vague definition of target width. This is demontthin
Figure 1.
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Fig. 1.Fitts’ law in two dimensions. The roles of wic
and height reverse as the approacgle changes fromn®
to 90°

The integration of the model within 2D tasks rai
guestions pertaining to the identification of therget
width. This is catered to througthe utilization of the
horizontal extent of the target, which is refertedas the
"STATUS QUQO" model for target width. However, tt
model provides low and at times negative estim
pertaining to task difficulty. This is identifiedh ithe cast
of a stort and wide target for instance a word or serie
words, which is analyzed through the review of dbeve
or below at close range. Gillan [9] utilized FittlElw
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within a target selection task through the intdégrabf a
variety of characters as tatgavhile incorporating varie
approaches pertaining to the approach angle aneagiq
distance. This was illustrated by a-character (6 cm)
target was approached diagonally from a distanc& arh.
The process integrated the Welford’'s formulatiotjok
identified the index of task difficulty ID = log (A / W+
0.5) = log (2/6 + 0.5) =-2.6 bits. This was also
illustrated by Card [34].

One consequence of the task difficulty extendinghte
left of ID = O bits is that it is rendered a positive it
enlarges, which develops under linear regressitis B
influenced by the corresponding of conditions 'ID = 0
bits or less to occurring conditions within the exment.
These tasks incorporate a positive effect the ritgjof
time. However, thisnay be altered through the integrat
of two approaches. The first approach involves
utilization of the Shannon formulation 1D, which
influences the identification of an increase wittime
rating to log (2 /6 + 1) = +0.42 bits. The second aoach
involves the substitution faV a measure with one that is
in-line with the 2D nature required by the task. Tigloan
analysis of Figure 2, the existent 1D challengentified
pertaining to the constraint with the model is erdea
through the integation of a measurement Walong the
approach axis.

N

K w

T

A
Fig. 2.The smaller of W or

In addition the target width may also be substituiéth
the small capacity of W or H. This identifies thdie
smaller of the two dimensions identifies the existeof
high levels of accuracy required by the task. Tisi
referred to as the "SMALLE-OF" model, which is
identified less complex as it may be incorpor:
within A, W, andH. The SMALLER-OF model influences
rectangular targets. The SMALLEOF model is more
effective than the STATLQUO model [12]. This
influences the recommendation of Fitts’ law withimo-
dimensional tasks [13].

[Il. METHODOLOGY

In this section, we will discuss the equipment tivas
used in our study as well as the participants thate
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recruited. We will also illustrate the methodoldgwat was
utilized for the experiment and the design of
interfaces.
Equipment

It was essential that the equipment used for
conducting an experiment and gathering the datdate®
be completely provided. The equipment included
laboratory room, computer, smartphone and te
Computer

A computer with 2 GB of RAM was used to conduct
experiment. The computer had 2 GB of free hard
space and the screen size of the monitor was T@#d
regular keyboard and a regular laser mouse were in<
the experiment.
Smartphone

The Samsung Galaxy Note 3 was used in
experiment, which was equipped with a 5.7 inch F§&-
AMOLED display. The resolution of the screen wasQ
x 1920 pixels. It hadca suitable processor in regard
mobile devices with a quacbre 2.3 GHz. It came wil
internal memory of 32 GB and 3 GB of RAM. The .
Jelly Bean Android operating system was used Touch
Wiz user interface and software. The picture of
Samsung Gaxy Note 3 can be seen in Figur

Fig. 3.Samsung Galaxy Note

Tablet

The Samsung Galaxy Tab 2 10.1 was used in
experiment. It came with a 10.1 inch PLS TFT caipze
touchscreen display. The resolution of the screas 80C
x 1280 pixels. The qpcessor used was a d-core that
operated at 1 GHz. Samsung has customized théaice
with its Touch Wiz UX software. It came with an inten
memory of 32 GB and 1 GB of RAM. The operat
system was Android 4.0.3 (Ice Cream Sandw
operating systa. The picture of the Samsung Galaxy -
2 10.1 can be seen in Figure 4.
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Fig. 4. Samsun@alaxy Tab 2 10

It is noteworthy that the screen sizes that wetdeith
were completely different from each other. It candaid
that the PC screen size is soximately double the TB
screen size. Also, the size of the TB screen iostrwice
the SP screen size. This is shown in Figure

Jigp
10.1* X:

PC TB sp
Fig. 5.Display sizes for the three devi

Stopwatch

The Oslo Silver 2.0 twin chronograph and countds
timer was used in the experiment, and only in t
experiment. This stopwatch was used to achieveaioe
role in our task that the participants have coneulg
which was timing the reaction time. Figure 6 depitte
utilized stopwatch.

LAP-SPLIT

. COUNTDOWN e

MATen amme TP

LO!!.O
-

Fig. 6.Stopwatch was us in the experiment

Participants
The experiment was conducted using students

Laurentian University. Participants could have b
anyone who uses the Internet on a regular basis.
participant was required to perform the task onhe
device. This infomation was taken into account to pret
how many participants we might need for the expent
and for the sake of obtaining accurate outcomese
permutation and combination concepts were use
achieve that. Since there are three devices: 2*(3= 6),
the concept was applied on the order of the deviBes
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we had made the experiment for six orders, whiehas
follows:

. Order 1: PC SP B
. Order 2: PC B SP
¢ Order 3: SP PC TB
¢ Order 4: SP B PC
¢ Order5: TB PC SP
. Order 6: B SP PC

The experiment was conducted with 37 participe
consisting of 31 males and 6 females from Laurer
University. The participants used in the study wene
different programs, such as Chemical Engineel
Commerce, Computer Science, Economics, andneering.
There were 21 participants from the Computer Scir
program and 16 participants from other programso Atlsere
were 24 graduate participants and 13 undergrac
participants. There were also 27 participants whoew&f
years old or less and f@articipants who were older than
years old.

The 37 participants were divided into six groupsctt
group consisted of 6 participants, except for gréupvhich
had 7 participants. The reason for this division waseact
group could participate in onef the six orders from th
counterbalance principle. Theparticipants were notifiedt
there was a timer working in the background to meatue
duration of the experiment to collect data.

User Interfaces Design for the Tagkiess on Clickme buttc
then follow the numbers

This task represented the main idea of Fitts’ laat ik a
mathematical model that predicts how long it willdek use
to point at a button. It takes into consideratibe starting

point of the cursor in relation to the buttas well as the size

of the button and its location. The farther theruseeds tc
move the mouse to reach a button, the more etfhistwill
require from the user. The smaller the button, there
difficult it will be to click. In accordance with thj Tesk 1
was constructed following the Fitts’ law theory. THere,
many of the interfaces fahe Task were designed as shc
in Figure 7.

(a) ®)

(d) ©

Fig. 7. The interfacefor the Task

When the participant pressed the Clickme buttowtteer
button (button “1") ofa different size and in a differe
location appeared. This is shown in Figure 7 (a), Tihe
participant was required to click this button. Thee taken
for the participant to travel from Clickme buttantutton “1”
was recorded in the database for analysis.
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After the participant clicked on button “1”, anothautton
(button “2") of a different size and in a differeldcation
appeared in the middle of the page. The participaas
required to click on this button to proceed on ime
experiment. Théutton “2” was similar in size to the Clickn
button, but the distance was different between thek@ke
button and button “1,” and button “1” and button,™2he
latter being shorter. This can be seen in Figu®.

The time taken for the participant click on button “2”
was recorded in the database. After the participliciter! on
button “2,” the third button (button “3”) of a défent size
and in a different location appeared at the toptra@prner of
the page. It also needed to be clicked onrder to continue
the experiment. Button “3” was different in the siakall
other buttons and the distance was shorter thanliti@nce
between the Clickme button and button “1,” but wasgkr
than button “1” and button “2.” The time taken ftre
participant to click on button “3” was recorded for arsidy
This can be seen in Figure 7 (d).

IV. REesuLTs

The findings of the data analysis are presentedhis
section. ANOVA was used to identify the statisti
differences in the mean time taken for the pardnip tc
perform Task 1 on the three devices. The meanrdiifees
were tested by one-way analysisvariance with an alpha (P)
level of 0.05. The SPSS software was used to anahg
findings of our experiment.

Fitts’ law predicted that the time taken to comg the
Task would be 2.510 secondghe Task was divided into 3
sub tasks. We analyzed the datathe Task as one whole
task and for each sub task.the Task a number of outliers
were found in the data on the three dev
+ PC - 11 outliers found;

e SP - 6 outliers found;
e TB - 6 outliers found.

After removing the outliers, the overall mean tiraken to
complete the task on the three devices was calculdteis
can be seen in Figure 8.

1.300

1.200

1.100-

Mean Task1

1.000

0.900

pC sp B
Device

Fig. 8.The mean time taken to perfothe Task per
device (time in seconc

The bar chart points out that the participants tiesk time
to perform the task using the TB device, wu= 0.996
seconds. However, the mean time taken to completeai
using the SP wag = 1.084 seconds and with the PC w =
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1.205 seconds. Tableshows the statistics fithe Task on the task using the TB wagg= 1.442 seconds and with the PC\

three devices. The second column in the table shbe
number of participants in the study. The devicessiwown ir
the first column and the characteristics of theadat showi
in other columns.

Table 1. Task performed in the experime(time in seconds)

Descriptives
Task1

u = 1.743 seconds. Table Hepicts the stistics for sub task
(a) on the three devices.

Table Ill. Sub task (a) performed in the experim(time in
seconds

Descriptives
Clickme_to_Button1

N Mean Std. Deviation | Std. Error |95% Canfidence Interval for Mean | Minimum | Maximum

Lower Bound Upper Bound

N Mean Std. Deviation | Std. Error

95% C Interval for Mean | Minimum

Lawer Bound Upper Bound

1.31232 583
115312 653
1.08314 551
1.14494 551

PC |100 3.013
sp 105
TB 106

Total 310

1.20547 538486
.354880
446843

457999

.053849
034633
043607
.026013

1.09862

1.08444 1.01576 2.981

99667 91018 2727

1.09375 1.04257 3.013

A significant difference was suggested by the -way
ANOVA results in the mean time taken for the participar
click on buttons, ,307) = 5.512, p = 0.004. The statis
for the time &ken using the three devices are illustrate
Table II.

Table Il. Oneway ANOVA for the time taken to perforthe

Task
ANOVA
Task1
Sum of Squares df Mean Square F Sig.
Between Groups 2.247 2 1.123 5512 .004
Within Groups 62.570 307 204
Total 64.817 309

These are the results of the Taslext, we will present th
results of sub task (a), sub task (b) and sub(tgs
a) The Clickme button to button “1":

This was the first sub task of tiHask. Fitts’ law predicte
that the time taken to complete this sub taould be 3.470
seconds. The sub task was to measure the time fakex
participant to move from the Clickme button to batt‘1”.
The data for sub task (a) was analyzed and the eumt
outliers was found in the data as follows:

+ PC -1 outlier.
* SP -3 outliers.
* TB -4 outliers.

After removing the outliers, the overall mean tiraken or

the three devices was calculated. This can be sefeiguire ¢

1.800

1.700—

1.600—

1.500—

Mean Clickme_to_button1

1.400=

SP B

Device

1.300
PC

Fig. 9.The mean time taken to perform sub task (a
device (time in seconc

The bar chart shows that tparticipants took less time
perform the sub task (a) using the SP device, vu= 1.424
seconds, whereas the mean time taken tocompletesib

PC 36 1.74375 541842 090324 1.56038 1.82712 .803 3.013

sp 34 1.42497 428418 073473 1.27549 1.57445 967 2.961

2727
3.013

TB 33 1.44203 541226

523663

084215
051598

1.25012 1.63394 739

Total | 103 | 1.54185 1.43951 1.64420 .738

The oneway ANOVA suggested that there was
significant difference in the mean time taken tofqen the
sub task (a), 2,100) = 4.397, p = 0.015. The statistics for
time taken using the three devices for sub taslar@)showr
in Table IV.

Table IV. Oneway ANOVA for the time taken to perfor

sub task (e
ANOVA
Clickme to Button1
Sum of Squares | df Mean Square F Sig.
Between Groups 2.261 2 1.130 4.397 .015
Within Groups 25.710 100 257
Total 27.971 102

b) Button “1” to button “2":

This was the second sub task osk 1. Fitts’ law predicted
that the time required to complete this sub task &0
seconds. The sub task was to measure the time fakex
participant to move from button “1” and point tottmn “2”.
The data for sub task (b) was analyzed to gairresults. The
number of outliers in the data when the participaisiag the
PC was 3. Also, no outliers were found when the pagtitts
performed the sub task using the SP and the TB.r.
removing the outliers, the overall mean time takenthe
three evices was calculated. This can be seen in Figu

1.000)

850

800

850

Mean Button1_to_Button2

500

750
PC SP T8

Device

Fig. 10.The mean time taken to perform sub task (b)
device (time in seconc

The bar chart illustrates that the participantktiass time
to perform the sub task (b) using the TB devicehw =
0.814 seconds, whereas the mean time taken to eterpis
sub task using the SP was= 0.959 seconds and with the

Copyright © 2016 IJASM, All right reserv
131



wasu = 0.940 seconds. Table 8hows the statistics for si
task (b) on the three devices.

Table V. Sub task (b) performed in teperimen(time in
seconds)

Descriptives

Button1_to_Button2

N | Mean Std. Std. Error | 85% Confidence Interval for Mean | Minimum  [Maximum

Deviation Lower Bound Upper Bound

PC 34
sSP 37

.94088
.95946

206719 | .035452

.023056

86875
91270

1.01301 531 1.369
140247 1.00622 751 1.305
179996 | .029591

.017989

75472
86837

B 37 |.81473 87474 552 1.280

.90403

Total |108 186946 .93963 531 1.369

The oneway ANOVA analyzed that there was a signific
difference in the mean time taken to perform sudk tb),
F(2, 105) =7.271, p = 0.001. The statistics for tilvee taker
for sub task (b) using three devices arecated in Table VI.

Table VI. Oneway ANOVA for the time taken to perfor

sub task (b)
ANOVA
Button1_to Button2
Sum of Squares df Mean Square F Sig.
Between Groups 455 2 227 7.271 .001
Within Groups 3.285 105 .031
Total 3.740 107

¢) Button “2” to button “3":

This was the third sub task tfie Tal. Fitts’ law
predicted that the time taken to complete this taould
be 2.740 seconds. The sub task was to measure the
taken for a participant to travel from button “Xidapoint
to button “3”. The data for sub task (c) was anatlyzo
gain the results. A number of outliers were foundhe
data:
 PC -6 outliers.

* SP -3 outliers.
 TB -2 outliers.

After removing the outliers, the overall mean titaken
on the three devices was calculated. This is show
Figure 11.
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Fig. 11. The mean timeaken to perform sub task (per

device (time in seconc

The bar chart shows that the participants took tiess

to perform the sub task (c) using TB device, vu= 0.769
seconds whereas the mean time taken to perfornstiti

International Journal of Applied Science and Mathenatics

Volume 3, Issue 3ISSN (Online): 2394-2894

task using the SP was= 0.879 seconds and with the

waspu = 0.848 seconds. Bk VIl shows the statistics for
sub task (c) on all three devic

Table VII. Sub task (c) performed in the experim(time
in seconds

Descriptives
Button2_to_Button3
N | Mean Std.

Std. Error | 85% Confidence Interval for Mean

Deviation Lower Bound Upper Bound

PC |31 |.B4881 154637 | 027774 79209 90553 583 1.216

8P 34
TB |35

87991
76909

108885
137475

018641
023237

84199 91784 653 1.112

72186 81631 5651 1.209

Total |100 | B3148 | .141248 .014125 80345 85951 551 1.216

The oneway ANOVA suggested that there was
significant difference in the mean time taken tanptete
sub task (c), 2,97) = 6.245, p = 0.003. The statistics
the time taken using three devices for sub taskafe
illustrated in Table VIII.

Table VIII. Oneway ANOVA for the time taken t

perform sub task (
ANOVA

Button2_to_Button3

Sum of Squares df Mean Square F Sig.
Between Groups 225 2 113 6.245 .003
Within Groups 1.750 97 .018
Total 1.975 99

V. DISCUSSION

The time taken for the participant to complthe Task
was measured and analyzed for all three devices.
experimental results suggest that the TB provithedbies
performance time. The participants performed mueatieb
in pointing at buttons on theen of the TB device th:
that of the PC and the SP. The difference in pair
methods in theTask must be taken into account. 1
participants used the mouse to point at buttontherPC
screen, but fingers were used to perform the sasledn
both the SP and TB.

The results were as anticipated: using a mouseitat
at buttons on the PC screen made the task
challenging than if they used their fingers to awhi the
task. The task was easier to complete on both Eharf!
the TB than on the PCué to the different pointin
methods. Also, the predicted time by the modelirags
much longer than the usability time and was notlistang
well even for PC. The probable reason behind #hasing
the advanced technologies such as the laser mbas
was used in our experiment instead of the ball mo
Furthermore, users currently can adjust the moossqy
speed, which may influence the time taken to cticka
button.

The experiment recorded many different overshoc
cases where the participamied to click on the smalle:
sized button (button “1”). In addition, the maximumme
taken occurred on the PC while the minimum t
occurred on the TB.

Based on the findings, there is a difference intthe
taken to accomplish the task on all des and was
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quickest on the TB. As known, Task 1 was divide i8
sub tasks. Each sub task will be discussed indaligl
a) Clickme button to button “1”:

Pointing at a small size button is a difficult ta
especially if the button is located far away frote
starting point. The results of sub task (a) rewedhat the
participants’ performance was better on the SP thex
TB, with a slight advantage fahe SP. Based on the
results, there is a difference in the time takempaot at
button “1” on the SP and the TB comparing to the
b) Button “1” to button “2”:

Pointing at a button is an easy task to do when
distance is short. The results feub task (b) illustrate
that the TB was the device on which the particip
performed their best. The SP recorded the highestn
time taken to accomplish the sub task (b), withlight
difference from the PC. Based on the results, thera
difference in the time taken to point at button 2 on the
compared to the other devices.

d) Button “2” to button “3":

In accordance with the results, pointing at a ldrgton
with a short distance is the easiest task to cammpiehe
results of sub task (c) paed out that the participant
performances were better on the TB than the PCtlam
SP. Based on the results, there is a differendbdrtime
taken to point at button 3 on TB comparing to agh

Table 1X. Usability VS Modeling

Usability
Task# PC SP TB Modeling
Task 1 1.542 0.904 0.831 2510
Task 1 (a) 1.744 1.425 1.442 3.470
Task 1 (b) 0.941 0.959 0.815 1.320
Task 1 (c) 0.849 0.880 0.769 2.740

Since our main goal was to test the reliabilityFitts’
law on three different devices, the time taken
predicted for the task using the predictive modakn, we
compared the predicted time by modeling with theam
of the time taken for the partgants to accomplish tt
task. See Table IX.

Even though the predictive models that we utilinede
applicable to the PC, the time predicted by the el®d/as
different than the time needed by the participamdact,
the predicted time by the modelingagsvmuch longer ths
the usability time.This means that the predictive mo
predicted incorrect time for thea$k in accordance wit
Table IX.

This user interface law (Fitts’ Lgwwas introduced
long time ago, in 1954. In response to this faat, asgu
that Fitts’ law is out of date. This is obvious lopking at
Table IXwhere the time predicted by Fitts’ modeling v
quite different than the usability time. Also, waggest
that this predictive model need some modificatitmbe
compatible with the wdern devices with different scre
sizes that we have today.
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VI. CONCLUSION

A Task was designed to test one of the user inte
laws, which is Fitts’ law. The task was concerneththe
time takento point at buttons on the devices’ screen w
taking in consideration the starting point of t
movement. The findings dhe Task showed that there is a
difference in the time taken for the participant
accomplish the task. The participants perled much
better to point at buttons on the screen of thedEBice
than the screen of both the PC and the SP. Morgthwe
results indicated that some of the participantagighe PC
conducted many cases of overshooting to point a
smallest and fartls¢ button when using a mouse
achieve the task.
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