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ABSTRACT

Taking shortbreaks throughout long work hours is proven to be beneficial to our
attention spans and work efficiendyow we choose to fill that break time, however,

can have a big effect on our performance. Thisearch aims to measure whether
video games, which hawroven to induce flow and train our minds in numerous
ways, can help boost sustained attention anckfitie improve work performance if
used as part of scalled 'microbreaks'. A total of 36 partiats took part in an
online experiment measuring theerformance in sustained attention tests before and
after playing video games compared to the contmoug activity of browsing
ABuzzFeed Quizzeso, an entertaitament website
significant improvements were measured in &oh attention, indicating that the
potential of video games to induce flow does not translate to inglaybeneficial

role in microbreaks. Future research is needed to investigate how and when video
games should be applied to maximise the potentiaffitene

INTRODUCTION

The origin of this study came through an exchange with a friend, after seeing him
drop his important and focus demamglitask to grab his phone and play a few rounds
of ACald, omedruwhyi | e compl ai ni n gbs.tAtea t al | hi s
being completely immersed indrounds of the game, he bragged about his above
average restd and then proceeded to carry with his work. Gaming seems to be
something that is generallyexwed as a tactic to procrastinate or sometimes causes
addictive behaviours that keeps one hooked for hours on end, but in this case, it
seemed to be the exdahd of break that was neededkeep working on a task that
became overwhelming. From askingeaaiss of unprompted questions about this, he
did not know how to describe it exactly, simply stating that allowing himself to
immerse in the game during wolie could limit himself to playing for about 1615
minutes. This in turn helped gather his thbts and focus on the important task at
hand. On his ays off, however, the addictive side of the game takes over and he can
spend hours on the game if gividre chance. This prompted an iateion to start



looking into this as something that could be atmod utilised to help being more
productive.

In orderto fully explore the topic in depth, we should first analyse the role of 21st

century technology on ths&tate of our minds and our curtemork culture. The first

part of the study will address theari¢hat are linked to analysing changes within

attentiol s pans and how current technology 1is wus
presents a lot of addictive tesmties. Even though there are a @ effective

solutions offered, following them requires loreyrh commitments and consistency.

Analysing the currentvork culture, it has become clear that breaking up longer work

tasks by using microbreaks show thatrsiterm solutions are proven to b#icient

[1-3]. This study prompts the question of which atité can be used to address these

problems.

Furthermae, it is important to understand the role of games in our society and how
the still widespread belieffadhem being just a tool to wastair time should have
been long disregarded. Previous researadwshvideo games having a number of
cognitive benefitsand having elements that make them an activity that effectively
induces states of flow {4]. This is povided that the games are followirthe
development of current standards of complexity and tlegtdio not include addictive
tendencies. Most importdpt video games have become more accessible and are
enjoyed by more people than ever before [8,9], npkivem a perfect candidate for
boasting efficiency for work.

Concluding the theoretical frameworlye would like to analyse the effects that
games candwve on our minds in terms of sustained attention and flow and run a short
experiment to see if the thgoof incorporating games to helgirus work better has

any viable results. This then prompts tlesearch question: Does playing video
games as part ofmicrobreaks increase sustained attention and efficiency in
subsequent tasks?

Based on previously condied research, theories and statss the following
hypothesis is proposed: Playing video gamepart of breaks between tasks increase
sustained agintion and efficiency.

An experiment is set up to test this hypothesis by offering an activity taémiark
tasks and measure changeshe levels of attention. The tasks will be broken up by
offering the participants to play a video game or browsergertainment website as a
form of a microbreak and an analysis will be drawn based on the effectiveiibe
two activities.

THEORETICAL FRAMEWORK
21st Century Problem 1 Technology and Attention Spans

Ni chol as Carr st ar tkowda@ by daswibind @ cckent A The Sha
phenomenon that he has noticed in his own behaviour. He reminisces ofvehiéme

he remembers being able to fully immerse himself into bdake way hours could

pass by wie he was reading without his mind startingsanderor getting distracted

by any outside stimuli. Now, however, being able to reach a similar state of mind

seems to be near impossible and he does not seem to be alone with this problem.

Whether this shdd really be referred to a as a problem is ajsestoned by the

author himself perhaps it is just a natural change in how our brain works due to the
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devebpment of technology and shifts in our daily habits, the same way it has been
happening with anyethnological development for centuriedrom inventing the
written word to introducing print publications to having all of our information being
presented tas on screens. With each invention our minds have had to adapt to the
new normal and therefore waso see changes in our overall behaviour aatut$

This is therefore not a new phenomenon of people suddenly adapting to the new
technology presented t@ in the 21st century and abandoning old halihese shifts
however are happening a lot quickerd therefore could present us with the feeling
thatit there is no hope for us to ever be able to read books the old fashioned way ever
again [10, 11].

Bringing this into a more current context, Tristan Harris recently starred in a
documentary on Netflc al | ed fAThe Soci al Diclrrentyma o [ 1 2] C
highly topical subject of technology being designed to be addictive to us as users and
orchestratig shifts in our attention in the smartest of ways. Besides the documentary
presenting the topic ia slightly over dramatized way, the main poivdas toshow

how technology, mostly social media apps, all have one igt@alcompete for the
user 6 s Actotdeghto Haoris,.the most common social media apps do not
compete with each other, but theyngpete with the amount of time and attentiort tha

a u®r is willing to give to them, with every update to these platforms introducing a
new way to keep the @sinteracting with it for as long as possiblevhether it is
sending out push notifications aedhails to pique our curiosity to open the app to
introducing subtler updates such as showing when someone is typing in the chat
function or serving us with ggially curated and nevending timelines to keep our
attention going for longer periods of timdow could anyone then resist a notification
from ther phone when these companies have invested so much research into not only
constantly grabbing our attéon but also keeping it on their apps?

Surely, as many selfelp guides and books point out, fox a mp | e Ni r Eyal 6s
061l ndi str act ldjod patéaway duBdevicesvared carrg an with our lives,
completely uninterrupted and undistracted. This sekke a sensible argument until
we realise that the same devices that constantly distract wdsaréools that have
been integrated into our ewyday lives to help perform many necessary functions
and, more importantly, tools we use to do our jobs.idadly, one of the biggest
distractors in our work life is the one communication tool that ofbbs rely on the
mosti email [14]. So, even ifve mamge to put our phones with all the highly
distracting apps and pop ups away, we still have constaficatitins appearing that
keep shifting our attention and perhaps even present us with an easyo way
procrastinate from what really needs to bdradsd.

With this kind of technology being present in almost anything that we do, many
people have startedfool | ow programs designed to help us
Meditation and mindfulness beingme of the more popular practices to help with
training our ability to preserve attention and focus. Studies support this by showing
significant improvement operforming numerous tasks [15, 16]. This and many other
lifestyle changes from having better gleschedules [17] to following certain diets
[18] to increasing physical exercise [19] and many other things have also shown
various improved results, howevdhese are all longerm solutions that require
commitment and consistency. Sadly, this is alsoetbing that people have proven
not to be very god atdoing, especially when it relates to overall health [20]. One
way to address these problems with sng@diattention and focus could therefore be
to find alternative options that would help in the $fierm instead. These kinds of
solutions would ot aimto improve overall quality of life or have any other letegm
effects, but could be applied in speciBveryday situations such as being able to
focus on the work task at hand. Many programs nowecwith special focus mode
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options, which also dip adiress this eveoccurring problem by decreasing or
eliminating certain distractors. This helps adjustatopotentially more suitable
working environment, however, our ability to keep sustained atteigtiont infinite
and before we know it, our mirgtars to wander like Nicholas Carr described from
his own experience before. Therefore, we must also addogsshe work should be
approached and what habits we can develop to help us be more efficient.

Microbreaks and Attention Recovery

Taking breaksis conmon practice at most places of work, whether it is a legal
requirement or not. A large humber of studiese focused on the effects of longer
breaks in the middle of the day (for example lunch break&king time off work in

the form of a holidayIn recent years, the importance of taking numerous smaller
breaks throughout the work day has also stadeoetome a more relevant topic of
discussion. These breaks are mostly referred to as microbmaks, though by
definition there is no set lengthr sgecific activity associated with it as long as the
activity of working on a specific task is somehow @okEven though microbreaks
are not always legally required and sometimes can even be condoratployers,

the benefits of these small breakvddea proven to outweigh the potential time
losttonoawor Kk r el ated tasks dioespano t he effect on

A previous study conducted by Bennett [1] examined how different microbreak
lengths andhctivities affected attention spans. The teshectons were 4, 5 and 9
minutes and all of them showed improved results in attention, vigour and fatigue
compared to the control group without any breaks between tasks, showing that even
minimal breaks aaincrease job performance. Between the detanhfetching an
entertaining video clip), relaxation (meditation) and task switching (Stroop test)
activities, detachment was the activity consistently showing improved results.
Overall, the best microbrealeaovery strategy was found to be with thenute
detachment condition as the individuals reported lower fatigue, higher vigour and
higher attention.

Anothe study by Cheng [2] aimed to analyse the effects of different activities on
hospitality workers ad similarly to the previously mentioned studgufid hat
specifically relaxation and cognitive activities had the strongest effect-oorkt
recovery expednces, such as nutritiontake, social media use and other social
activities. Not only did thesactivities aid with recovery during the work ddutthis

also showed a correlation between overall job satisfaction and even life satisfaction.
A separatetsdy done over 10 days analysing the effect of microbreaks in an office
environment had similar ridings and reported that, out of the voluntadhyose
activities, relaxation, socialization, and caffeintake operate as successful stress
buffers againswork demands [3].

Even though there is little research done that analyse specific break exctouiti
timings and their effect on performancegtgerral conclusion seems to be that
microbreaks are beneficial for performing higher quality work. Thesejust as
important as offwork breaks after work, during weekends and holidays that help
regain @ergy and improve performance.
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Effectiveness of Video Games

As much as it sometimes seems that society has reached a consensus that our new
media and technofly have acted as a tool to make us dumber [21]. Noticing that
people tend to have less of an atien span and focusing capabilities is oftesoal

linked to this statement and is blamed on the overall quality and structure of
everything we consume [2Zflowever, many have argued that the current media that

we consume is instead making us as a soskgigrter or at least, if nothing else, it is

an everctanging thing that we just have to accept. For example, Steven Johnson
makes a case i n Gobwderfyorhi YguoBafd23]s in favol
technology and media, stating that even though the dulvjatter has shifted, the
complexity of televishn praggrams, films, video games and media on the internet have
also risen and have done so at a very quick paccording to his theory, it takes the
audience a lot more processing power to be able to dacighat is happening on
screen when comparednmediafrom just one or two decades ago.

Johnson is also one of the many authors to make a strong statemgnvidbo

games having had more positive effects on our brain, for example advancing our

problem stving and logic skills, as opposed to what seémbefrequently reported

in the media about games being a source of empty or even damaging distraction. Not

only are games becoming more complex in terms of their structure and narrative, but

Johnson alsoated how users have started approaching gamasvieythat does not

involve using any tutorials meaning that the user will have to figure out not only how

the game works and interacts in general but will take the time to solve the challenges

within them without any outside help. It might also be obwda mint out that in just

a few decades, we have gone from basic | ogic
also been shown to have many positive effects on players [25]) to the complex worlds
thatareppsented to us i n titeldeBr esautcth afs thillen eWilLled
[ 26] . Even t hough each ti me it seems t hat
technologt a | advancement o0, evolving of games does
games keep getting mocemplex and always find new ways to challengeubes.

According to flow theory, as formulated by Mihaly Csikszentmihalyi [4], the
challenge element is keyo experiencing this state of continuous focus and
productivity. Within his theory, he explainswidy entering the state of flow, we can

be our nost poductive and perform tasks with ease. Being able to enter this kind of
state also takes our mind off afly unwanted distractions and helps us focus for long
periods of time. However, we are unable tmsciously enter this kind of state, as
accordig to Gsikszentmihalyi, the activity to trigger this needs to be a balance of the
right amount of challenge ththe task presents us with. If the challenge presented to
us is too low for our skillset, we exgpence boredom and on the contrary, if the
challenge § too difficult, we experience anxiety. He has presented several other
emotions that relate to the diféent stages of this balance; however, flow can only be
experienced when the balance is maintaidedraph illustrating the different stages

is includedin Figure 1.
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Figure 1: Mental state in terms of challenge level
and skill level according to flow nal.

Keeping this theory in mind, when applied to our daily lives, it might be hard to
imagine manents when we do enter this kind of state. Csikszdwatyii presents that
most common triggers for flow come from our daily jobs and when spending time on
our hobbke s , hence why the term fAtime flies wher
applied here. However ehstates that our activities can be divided into pasaind
active hobbies. Watching TV or reading, however entertaining the story or program
is, will not keep usengaged as much as a more active hobby that demands our
attention on multiple levels. Whethee choose to paint, play an instrument, dance or
engage in any other multisensory activity that we enjoy doing, we seem to enter a
state of flow easily. Praded of course that the activity still falls within the challenge
and skill set balance.

Games, ad especially video games, fall within an active Isiscategory due to the
same reasoh they demand our constant attention on multiple levels within threga
whether it is requiring fast reaction speeds, high spatial attention, multitasking or any
othe cognitive abilities. This combined with the consdadesign for games to be
able to present the user with just the right amount of challenge and cumadigsit

an activity that can most often put us in the desired state of flow.

As with any currenengaging technology, there is a delicate balance ketWwaving

it work for us and having it work against us. Adam Alter addresses this in the book

0 6 | rirbel g&iHsdhere he describes the motivation of these technologies and the

companies behind thetmaving shifted. The motivation to create a video gavhen

it was just beginning seemed to be to be able to push the limits of technology,
introducing new idas, @ pr essing oneb6és creativity and man
reasons to contribute to this néarm of art and technology. However, over the last

few decades the general motivation has shifted to being able to generate as much

revenue as possible, whicanonly be achieved if the game manages to get as much
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of the wuser ds at.tlneonderitoocanhiewve shat,pnasy gamed rave [ 2 8 ]

now startd to implement techniques that can cause addictive behaviour towards the

game [29]. It can be as simpés usng a certain mix of aesthetics such as bright

colours, sounds, flashing lights that coulddoepared to slot machines (for example

AfiCandy aCgad h[ 3530]) that keep us hooked, t o mo
games removing any attention breakpuants to keep the user engaged for as long as
possible (for exampl e ngitlisl sarpop motivBtiortal @l [ 3 1] ) . E
popular video gamewould be unjust as there still are a vast number of games that

present us with more complex types of apemet however they have to compete

with the more easily accessible addictive games. In additigrotentially causing

more serious complications agéd to addiction [32], these sort of effects have also

started to give games a negative reputatiorheg denand so much of our attention

with very little long lasting satisfaction, they are simplgrs@s a waste of time [33].

This type of motivation isot only present in games, but in any newer technology in
generali from social media, apps, televisigrogams and so on. The general
message from the research that has been done on this topie fidd that technology

is inherently bad for us and théne applications or programs themselves only have
negative effects on the users, it poses the questitiow could we make this
technology work for us instead of against us?

Relating this back to Asis z ent mi hal yi ©ifgahes bave tye dltyf f | ow
induce high levels of positive effects in the form of enjoyment, engagement and
focus, they can chely be used to work for us. While there are numerous games that
have set goals to generate theabte maximum amounts of profit, there are also a
lot of games that arguably have different moral values and have not included
deliberate addictive elementsistead, they offer compelling stories and visuals and
create characters that players can conmétit. Several different metrics can be
applied to dedrmine the effects of these games, one of them being the GameFlow
model which will also be used for thmirpo® of this study. The GameFlow model
[35] was developed by combining heuristics found inrditiere describing player
enjoyment of games and haveem compiled into a model which is structured by
flow. The model consists of eight elementoncentrabn, challenge, skills, control,
clear goals, feedback, immersion, and social interaction. Thikelhoan therefore be
used to review games to determthe level of enjoyment. Additionally, research by
Wan and Chiou [36], found that there is a negativeetaion between higher states

of flow in games and addictive inclinations towards them, shothiem to be part of
healthy gaming habits instead.

To further argue the case, in addition to games having the ability to bring enjoyment
and induce states ofofv in players, a lot of game research focus has been on
studying potential long term effects s gul ar game playing to one
emotional, mdvational and social skills [5]. A study by Dye et al. [6] measured
attention skills in video game plageandnonvideo game players aged22. The

study revealed that video game players respondetimialsquicker without having

an accuracy trade offpdicating the presence of enhanced attentional resources. A
metaanalysis conducted by Uttal et al. [gfhowedthat spatial skills improvements,
which are comparable to formal courses aimed at enhanese skills, can be
trained with video games in alagvely brief period. Additionally, these training
benefits last over an extended period of time, &iedd Kills transfer to other spatial
tasks outside the video game context. Furthermore, a retefyt by Ramos and
Melo [37] studied the effects of Wiag school children play games before the start of

a school day. This study concluded that children played games for 15 minutes
before the start of their classes reported having better attentios #jroughout the

day. The research suggests thas ks to behavioural training to pay attention to
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the activity on the tablet while ignoring the norrdatractors in the classroom, which
carries on for the rest of the day. However, it is impotiamote that these studies all
involve playing video gmes for longer periods of time, hence offering the participant

to train specific skillsets and cognigiwabiities.

While the general image people get when thinking about gaming might be a teenage

boy playing first person shooter games [8], current demyalgics draw a different

picturei in 2019 the average video game player age was 34, it is almost equally
divided between both genders and the estimated number of players in the world is

around 2.5 billon [9]. With these statistics in mind, games are aggdting a niche

audience anymore and the industry has expanded enough to find something that

potentially appeals to every type of consumer and are more accessible than ever.

RESEARCH METHOD

In order to gain some insigitto this potential effect of games) axperimenis set
up to test the theoryThe experinent consis of four different partsan Attention
Network Testa preselected activity,ssecond idential Attention Network Tesanda
short questionnairéFigure 2.). The overall time expected to cphate this is on

average between 25 to 30 minutes, efgping on the speed of completing the

attention tests and questionnaire.

orienting and
executive control

sMeasuring error

rates

~ @@/

*Playing a video
game or browsing
a website

-~ @/

S Y
Attention 10 minute Attention Questionnaire
Network Test preselected Network Test eAge
1 activity 2 *Gender
*Measuring scores *Randomly *Measuring scores 'Work
for alerting, assigned foralerting, environment

orienting and
executive control

sMeasuring error

rates

~ @@/

Figure 2: Experiment set up

Participant Sample

The

experiment i s

carr.i

ed

*Game playing
habits
*Break activity

out

habits
~~—J

urs and ig

distributedremotelythrough online channelsuch as Survey Circl&§ and using
snowball sampling. The set criteria includes participants bdingpking or higher
education age (roughly between 18 and 65) and completingxfferiment using
computer or laptop.

In order to determine the numbei participants needed for the experimamishow
any statistically significant resujt<G*Power [39] software was usedto analyse
research experiments using the same Attention Netwia&t results asdata
However, due to this experiment using an adaptadion of the original test, the
number of research papers to help determine this was limited ardoteedid not
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provide any conclusive figureZhis being a complicated figure ttetermine on its
own, it was decided to follow a similar number of f#pants as in other studies
using the Attention Network Testr CRSBDANT and researching overall stands
for sample sizep40]. As a result, it was decided that for this experimemirdmum
on 30 paticipants would be required, with goal to reach amany participants as
possible in addition to this.

Attention Network Test

The overall set up of thexperiment intend to imitate a reglar work scenarioThe
attention test thas usedis an adaptatiowf The Attention Network Test (ANT) that
was develop# by Fan and Posnédl]. The adapted version isalled the CRSP
ANT, programmed by Docksteader and $¢d¢], with the length of the test being
shortened to 10 minutes.ift used with minimal appliedchangesonly affecting the
initial set up andvording of instructions.This test, by designs divided into 3 parts,
consisting of ashort test run and tweeparate blocks dksts. Overall this process
lass between 910 minutes, depending on the reawctspeed of the participant.
Screenshots of the temte included in Appendix. A graph showing the set up of the
Attention Network Tesis included in Figte 3
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Figure 3: Attention Network Test set up.

The attention network model is a neurocognitimedel that describes attention as a
multifaceted cortsuct which consists of three disparate brain networks. Each brain
network supports one of the threetutist functions of attention: alerting, orienting,
and executivecontrol In short, &rting is ddéined as achieving and maintaining an
alert stateorienting is the selection of information from sensory inpat executive
control is defined as resolvirgpnilict among respons¢43, 44]. In summary, orthe
CRSDANT, the alert score represents thdfedence in reaction times between a
cued and a no cdecondition thereforea higher score indicates improvements in
performance The orient score representbe difference in reaction times with a

-9 --



spatial cueand anincrease suggesa change in attentioto the spatially loaded cue.
The executive controlscore represents the difference in mean reaction times of
congruent from incongruent tasks, reflectiveaafost that occurs within an executive
system. Therefore, decrease demonstrates increasedieffiy [44]. Thesearealso

the three elementbat aremeasured for the analys$ the experimentAn overview

of the formula used to generate the scigéscluded in Figure 4.

Alerting effi ciency= Response Time (houe)i Response
Time (doublecue)

Orienting efficiency = Response Time (centeue)i
Response Time (spatialie)

Executive Control efficiency= Response Time
(incongruent) Response Timéongruent)

Figure 4: Calculations foralerting, orienting and
executive control scores.

Activity A: Game Group

The next stejis a preselected actity, whichis either a 1@minute session of playing
a game obrowsing a websitewith a set timer limihg the ability to progresturther
before the timds up. The selected gams titted i Ke e p DY & U raamdwad 0O
developed as part of the Leiden Uamisity Introduction to Video Game Making
courseby a group of studen{d5]. Theaim of thegameis to navigate througta city
with a given character teeach selected locations. The obstasl® avad any other
characters by keeping to social distagajuides. The game ratsthe criteria as set
by the GameFlow model and an analysis of tkisncluded n Appendix2. A
screenshotfothe game at play is included in Figure 5 with additis@akeenshots
Appendix3.

Enter Town

Buy some tools

Get groceries

Snatch the new CPhone-19
Throw out the trash

Make a reservation

Get some borgers

And some bagels as well

Figure 5: Scr eenshot obi sfitkaenecpe ! Yo ur
game play
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Activity B: Control Group

The control group is given aelected website for thiactivity, which is BuzZeed
Quizzes[46], screenshots of an overview of the website are includlddgure 6
Selecting Buzzfeed Quizzess meant to rpresent an accessiblgebsite thatis
addictivein nature angrovides a similar amount of stimas canmon social media
websites thapeople would choose to fill their timeith if given the opportuny of a
short break. Participants receiving this actiy will act as the control group in this
experiment.These activitiearefollowed by another CSRBNT test, set up in the
same exact way as the first session, with the purpose of measuring any dhanges
results that relate to the given activity.

= BuzzFeed KUWTK Finsle @  Trending Quizzes  Celebrating Pride @@ Click For Amenican-ness g9

Q signin O \f‘*‘o
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Let's See How Many You've Had
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Cast Of The Marvel Cinematic Universe

It
With The Cast Of The Marvel Cinematic
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Answer These Questions And I'll Reveal Which
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T £=]
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Anxious Adult Now

-ﬂ

Q signin O \9\'&‘0
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2000s makeup
I® trends {J
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T
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Age And Birth Month Based On

» The Donuts You Order, Think Again
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1In 5 People Can't Tell
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Is Bigger — Can You?

Know Your This "One Hit Wonder”
Quiz Will Be Extremely
Hard For Everyone Except
Millennials

- These Celebrities Share The Same 1st Names —

Pick Your Favorites And We'll Reveal The
Flavor Profile Of Your Personality
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hese Restaurant Budget Quizzes
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Here Are 21 Super Trendy Things — If
You Haven't Done At Least 15 Of Them,
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™Y

Rate These Wedding Cakes From "Ew"
To "I Do" To Learn What Kind Of
Wedding You'll Have

lemon|initea[= future
n entrepreneur
Drink A Cup Of Your Favorite Tea And

The Leaves At The Bottom Will Tell You
Your Fortune

Who's this
character?
|

Only People With A Photogenic
Memory Can Pass This Cartoon

Figure 6: Screenshatof Buzzfeed Quizzes website
[Accessed on 14.06.2021]
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Questionnaire

The final activty to follow is a short questionnaire, asking for the participants age,

gender andjuestions abduheir work environmentgame playing habits and bkea

activity habits This is done in order to get an understanding of the demographics of

the participantsn terms of age and gender. The three remaining questions are asked

to get an overview of thepgarn ci pant sé6 | ifestyles ilmnd habits
the experiment resultsAn overview of the questionnaire is included in Appentlix

PROCEDURE

In order to proceed with the experiment, it was required to seek approvatheom

Ethics Board at Leidennstitute of Advanced Computer Sciences. Once this was

grantedt he experi ment was set up on the Leiden L
parts of the expé@nent were carried out on the platform, with the exception of

Buzzfeed Quizzes for which the paitiants were directed to the hosting website

directly with theuse of a hyperlink.

The website link to the platform was then distributed among personal and
professional social contacts and uploaded on the Survey Circle website. All
participants were infored of thetermsrelating to the experiment and asked t
consemto it before proceeding.

The CRSDANT data was captured through an external server, resuftingo files
per participant one for each of the tesfBhe data files were only generated otize
participant completed the test, meaning ihaither ofthe tests were incomplete, it
would not be used as a sample. As a result, a significant ambpattizipant data
could not be used on this occasion.

Overall, the experiment had 36 particigaift2 male, 23 female; age range5B8
average age 28tanded deviation 8.4). Participants were assigned at random to have
one of the two activities betweehe attention tests, with 16 playing the game and 20
browsing the website. The participants aesvwere taken into account providing
that they compled bothattention tests to the end and the error rate was at 15% or
below. The error rate was limited this due to the CSRBNT only providing data

on correct responses.

Even though the files includeall the data captured by the test, four points weesl
for the analysisscores for alerting, orienting, executive control and error ratesse
results were organisedinto separatdables betweerthe test groups and analysed
throughclassical and Bagsian paired samplesTestsusingthe JASP[47] software
Additionally, an analysis was done on a combined datawstt both groupsusing
classical and Baytan independent samplesTEsts.
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RESULTS

Game Group

The game playing group was assigned at rantg the survey and included playing
a preseleed gane with a 16minute timer limiting the option to progress with the
survey.An Attention Network Test watsken before (ANT 1) and after (ANT 2) this
activity.

The gameplaying group results are presettin Table 1 showingthe mean times,
standad deviaton andstandard error foalerting,orienting and executive control in
both of theAttention Network Tests. A slight difference in scores can bbserved
between the two Attention NetworKests, howeve, as presented in the paired
samples TTest n Table2, we can conclude that tipevaluesattached to these scores
show no significant effest(p > 0.05 in dlcases)The same can be deterred from the
VS-MPR scoreswhich do not indicate angignificant dfects. VS-MPR stands for
Vovk-Sellke Maximum pRatio: the maximum diagnosticity of a twsided pvalue
[48], showingthe likelihood of that particular-palueoccurring under the alternative
hypothesis versus the null hypothesis.

Presenting the same scorigs Table 3 as descriptive plotswe can see aslight
trending increase in alertirgnd trending decreases in both orienting and executive
control. Based ontiis, it can be indicated that there was no increa$igcency in
terms ofthe alerting orienting orexecutive control scores. Howevér,should be
notedthat theelement showing the biggest difference in scores, whichtawasding
decrease inrienting can indicatea decrease iaverall efficiency.

To further analyse the score$able 4 presents thesame results apart of the
Bayesan inference methgdndicating the probability othe results showing any
significanteffectsif there are any changestime amount of data presented. In the case
of alerting and executive control, the probability ofy agignificant effects being
presentarevery low. In he case of orientinghe sequential analysis indicates that
there is a chance aignificant effects biag revealed if there were more data points
presented.

GameGroup ResultsOverview
N Mean SD SE

Alerting ANT 1 16 |35.875 34.320 8.580
Alerting ANT 2 16  |39.938 20.564 5.141
Orierting ANT 1 16 40.313 31.656 7.914
Orierting ANT 2 16  |28.500 24.279 6.070
Executive Control ANT 1 16 [119.063 ([26.579 6.645
Executive Control ANT 2 16 |113.188 (30.614 7.654

Table 1. Game Group Results Overview
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Game Grouwp Paired Samples FTest

Measure 1 Measure 2 t df |p VS-MPR*
Alerting ANT 1 - |Alerting ANT 2 -0.558 |15 |[0.585|1.000
Orierting ANT 1 - |Orierting ANT 2 1.617 |15 |0.127|1.405
Exeautive Control ANT 1 |- |[Exeautive Control ANT 2 |0.808 |15 |0.432(1.000

* VovkSellke Maximum pRatio: Based on a tweided p-v al ue, t he

equalsl#e p log( p )) for p

0

maxi mum po svseir

.37 (Sell ke, Bayarri,

Table 2: Game Grop Paired Samples-Test

_ Game Group Bayesian Inferential Ploti
Game Group Descriptive Plots : .
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Table 3: Game Group Descriptive Plots

Table 4 Game Group Bayesian Inferentie
PlotT Sequential Analyis
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Control Group

The control goup was assigned at random by the survey and included browsing a
preselected website (Buzzed Quizzesyvith a 18minute timer, limiting the option

to progress with the survey. An Attention Network ffesstaken before (ANT 1)

and after (ANT 2) this aatity.

Similar to the game group resyltee control groupesults show in Table 5as the
overview,show small changes in theean scorebetween the three functiond/hen
compared as part of a pairedmples ITest,the differences in scores do not show
any significant difference in any of the categories. Executive control does show a
trending decrease ithe numbersn Table 6(p=0.037,VS-MPR =2.998) indicating

tha t t he pperfarmacce @i show sighs of improvementvhich is also
visualisedin Table 7. Using the same data as part of a Bayesian Inferential Plot
shown inTable8, all three elemetsindicatealow chance of significant effects being
revealed if there were more data pointsgaeted.

Control Group Results Overview

N Mean SD SE
Alerting ANT 1 20 28.100 29.838 6.672
Alerting ANT 2 20 29.500 19.766 4.420
Orierting ANT 1 20 26.950 29.756 6.654
Orierting ANT 2 20 30.950 24.761 5.537
Executive Control ANT 1 |20 114.250 |48.885 10.931
Executive Control ANT 2 |20 101.950 [38.226 8.548

Table 5: Control Group Results Overview

Control Group Paired Samples FTest

Measure 1 Measure 2 t df |p VS-MPR*
Alerting ANT 1 - |Alerting ANT 2 -0.192 |19 |0.849|1.000
Orierting ANT 1 - |Orierting ANT 2 -0.649 |19 |0.524 |1.000
Exeautive Control ANT 1 |- |Exeaitive Control ANT 2{2.239 |19 |0.037|2.998

* VovkSellkeMaximum p-Ratio: Based on a twsided p-val ue, t he maxi mum possi
equalsl#e p log( p )) for p O .37 (Sellke, Bayarri,

Table 6: Control Group Paired SamplesTest
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Control Group Descriptive Plots

Control Group Bayesian Inferential Plot
I Sequential Analysis
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Table 7: ControlGroup Descriptive Plots

Table 8: ControlGroup Bayesian
Inferential Ploti Sequential Analyis
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Combined Data Analysis

In order to compare theesults between the two groups, the difference between the
first and secondattention testesult & Delta = x ANT 2i x ANT 1 for alerting, orienting
and executivecontrol respectivelywas usedo runan independerdgamplesT-Testand

an overview is presented ifiable 9 There seems to be littldifference between
alerting (p=0.800)and executive contrdp=0.477)scores but orienting (p=0.105)
shows a trend towardsaving gained an improved result within the control group
which can also be seen in the descriptive plotJable 10 None of theselifferences

in scores showto be significant howeverAnalysing the same figurewithin a
Bayesian Inferential Plah Table 11 it can also be concluded thiacreasing the
sample sies wil likely not provide more evidence faignificant effectavith any of
the three factors.

Combined Group T-Test Results Overview

t df |p Group N |Mean [SD SE
Game |16 [4.063 [29.112 |[7.278
Control 20 |1.400 |32.545 |[7.277
Game (16 [-11.81329.221 |[7.305
Control |20 |4.000 [27.543 16.159
Game |16 [-5.875 [29.093 |7.273

Control 20 [-12.300|24.568 |5.494

*x Delta =x ANT 2i x ANT 1for Alerting, Orienting and Executive Control respectively.
Table 9: CombinedGroupT-Test Results Overview

Alerting Delta 0.255(34 |0.800

Orienting Delta -1.66634 |0.105

Executive Control Delta|0.719(34 [0.477
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Combined Group Descriptive Plots Combined Group Bayesian Inferential
Plot i Sequential Analysis
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Table 10: Combined Group Descriptive Table 11: Combined Group Bayesian
Plots Inferential Ploti Sequential Analysis

Questionnaire

The final questionnaire asked three questions relating to work, break and gaming
habits. The results show that 21 particiganave a desk job, 8 participants have a
nondesk job and 7 participants are not in paid employment. When asked about
gaming habitswhich include any video games, 9 participants indicated that they play
games every day and 3 participants indicated tlest tiever play games. The rest of

the participants have almost equally indicated to playing within a range between a
few hours a wdeto a few hours a year. When asked to indicate a preferred method
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when taking a microbreak from a task, 16 participantsordpd that they most
commonly engage in passive activities, which include social media scrolling,
watching videos, listening to miesand other similar activities. Social activities,
which include messaging apps or socialising withwookers, are the mosbmmon

for 8 participants and the three remaining option®laxing, active entertainment,
task switchingi were divided almostaaially among the remaining participants. An
overview of the results can be found in Appendix 5.

DISCUSSION

The goal of thé researclwas to see whether playing video games could help with
sustained attention while working on a task. Even though the existing research and
theories could support this idea, this current experiment did not yield any statistically
significant resuk to suppd the hypothesis.

As mentioned before, the Attention Network Test measures three functions of
attentioni alerting, orienting, executive control. If there is an increase in the score of
the first two elements, that would indicate a better sustiaatterion, as it would if

the score of executive control decreases. Analysing the experiment results seen in
both game playing and website browsing cases, we can see that there were some
elements that were trending in either direction. The two mastapent treding
elements were orienting in the game group, which declined during the second
attention test, indicating a poorer result, and executive control in the control group
which also declined, indicating an improved result.

Video games definitelare not evey one 6s choice of entertai nme
indicated in the questionnaire results and this could have had an effect as the
participant could have felt it being more of a chore rather than a fun and engaging

activity. Another possibility cod have beerechnical difficulties with getting the

game to play smoothly or participants being unclear about the instructions and goals

of the game, which could have also affected the latter scores. Playing video games

also counts as active entertainmevttjch mostparticipants do not claim as their first

choice of activity for a break. An active break between demanding tasks might be
overwhelming for some and explain the lack of improvement, or in one case, a

possibility of even decreased efficiency. the test emironment was also out of our
control, there is a possibility of external
mental conditions (for example tiredness or stress) or if the experiment activities were

properly fulfilled.

The control group s  p rted actvityevas browsing the BuzzFeed Quizzes website.

It was acknowledged that this website is not deemed as popular when compared to a
number of years ago, it was still a suitable option to draw parallels with browsing
social media. An argum¢ can be rade that people using social media have the
ability to curate their feeds as opposed to a website that provides content for
everyone, however, the biggest platforms (TikTok [49], Instagram [50], YouTube
[51]) still offer a lot of new content tthe user tdry and keep their interest piqued.
Buzzfeed Quizzes also uses similar tactics to social media websites by offering a lot
of visual stimuli and attempting to keep the visitor on the website for as long as
possible with numerous provocative hiaes, calk to action and other similar
tactics. The act of browsing this website would be a passive activity and the three
functions of attention would not be actively used, indicating that the participant could
relax during the break activity. The majgrof the participants indicated in the
guestionnaire that this is their most preferred method to spend time during
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microbreaks, which might explain why comparatively between the test groups some
of the functions were trending towards better results amgl tvere wa a trending
improvement in executive control within the test group. As with the game group, the
test environment was out of our control and some participants have indicated that
instead of browsing the website, they decided to fill the 10 mnin theirown
preferred way, which might also have had an effect on the results.

As presented in the background research, the results may vary dependent on whether
the participants have gaming experience and when they do not. Additionally, the
games thaare most fien referenced are first person shooter games and game players
associated with these. These kind of games offer a more fast pace environment with a
lot of added stimuli, and require practice from the player to have the desired effects.
This regarch focusd on potential beneficial effects regardless of the level of gaming
experience and interest. This hypothesis also suggests that video games could be used
as a temporary solution to regain sustained attention. However, previous research also
suggests thatif games were to be used for longer periods of time as part of
behavioural training, there could be more significant changes in attention over time.

Some further research into this topic would be needed to see if there still could be a
link between using/ideo games as efficiency boosting microbreaks. Reflecting on the
survey results, one way might be to see whether this is something that could work for
people who enjoy games versus people who never play games, offering a choice of
different games, perfaming a similar test in a controlled environment or even testing

it out in real life scenarios, for example in an actual work office. In addition to this,
applying video games in situations where a participant would indicate a need for
better sumined attation or focus could generate more improved results.

CONCLUSION

Overall, the hypothesis was not supported on this occasion. Previous rgsearch
however shows that video games have a lot of hidden and potentially still
undiscovered benefits andost imporantly, people seem to enjoy playing video
games more than ever. More research is needed to find ways on how, when and
which video games can be used to boost
research data presented in this study, it candmeludedthat it is not a simple and
universal solution. Even though this solution will not work for everyone, personal
observations and anecdotal data suggest that it could still work on an individual level
and therefore it is something that should kel@red futher.
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APPENDICES

Appendix 1
CSRDANT Instructionsas presented tiie paticipant
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