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Abstract

The widespread use of digital devices among ¢
overuse, particul gralgyi$fdrivheoa rhl ayv ea duon iegsucee nd esv e
andeportedly spend motrleamgtnhee rwiatyhd itheecohunporheorgoyu
parent al c onttor orhi ttiogoaltse etxeicshimotl ogyenmnlveokisear |
per speAcst iav,derdees sidotfttioenm ess i sctoanntcrepauteditd d @onf | i ct
may even beDeaslpandcommeedsreiaorucsh medi ati omorhka g at eg
f ocusedlesogdii quigtndler vehtwmicanay st gr pparrdtye asdéo!l es c «

perspecpavescul arl ydisengagempnéxt of tech

This thesisgadpddrimsveedr tginit a dpael edsecaefndg istba b | e
intervfaot i aonmsmr1agi ng atntdeiav attla@h i nge exitslita ng S
pr efnerdf hroughdeai ¢ study, we examine their
di sengagtemersti gaand act oBwi thieygpupomnitheee i nsi
prior relevant ntirbtenatturmae, iwettildaéndesi gn spac
to this demographic. To further explore ar eé
adol ebGacnedn ttshedovi epnaproeimetsscondutat iamn estiudy ¢ o mj

preferences withHinnatl vigs sdyessiegmatspgadeéy revi ew



di sengagement interventions and analyze exist
current solutions align with t hiedenreteidfsi each dwietxtl

proposed design space

This research contriclhoumpers et oi nteerédteihgn el
adol escent sd perceptdiedfnannofgeka®mi birmintgiealg ad e snie g1
early adehntesicendi giangly sit etmarhwadengetkiligsrgsi ng resear
current siodleunttii chnysd gtagpeas f or  fTuhretshee ri ndsei vgehl tosp n
|l everaged by HCI researchers aemnxd | prradti iotniso noefr

interventions that better suppusret early adol e
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Chapter 1

Introductio n

I n this digital era, our everyday |l ives and t e
to various digital devices such as smartphon
consoles has heightened concermnd yalhomotimgt edhn
teenagers. A 2022 US survey reported that nea
to half of the teens indicateldAdsondi hbet ontaae
survey in the Uni-1&dy &d radagegs shcacsh eimndanreenabsse d( 8b y
COVIID»® panderilo29dt arted

Al t hough the availability of the I nternet
children other than recreation (e.g., educati
can have severe adverse ef-hoeucrt smo vAecnteonrtd i giugi dt e
children and youth, the recommended scpeen ti:
dalyl6Exjcessi ve screen time[(2F.]gs,amepoei ahad wit

20



I ntroductio

effects on children'"s social and cognitive de\y
heal t H 7i0s slUesl 8ot monitored and controll ed,
and online media excessively can-ltidren diimsttou radm
[ 3,1]aggressfi¥¥leabehsaympt oMs9.2dTher ehdrawalkhil dr e

use of technology has become an alarming 1issu

play the role of a gatekdga&mpe.rldelf] their childr

A substanti al body of research hatsowaroked
childrendés|[ Ime,di%, Suds,adglelwdbPl] as t hparmemtpddy on
[ 31,126, 141, 1468t105851eb7Hh,ave6lal so explored how
at h[o9nBeh d t heir perspectifwes/ 79 DE®Bdprid et aalp prheydin
measur es, parents often struggdql7e l1a3m9d maerchigeet itol

strategies can someti mes cr edgtle8,c3odn f4l.8i, W09, kele2t4

this is a compl ex, mul tifaceted probl em, one
sufficient voice in developing these mediatio
chil drenbés opinions whurlagedeadkcHeorpd mge rhuyl efso st

owner ship an[dé x,082.,ad7%,r1latd]on

Resear cht e ohdnacdashigsst e dh atsheki gtoitemt i al to be
i n | icnhiitlidrgend 4 haaonr eeanm etnit mé[ 9ridodni saetqgjuoennetd eya n e h e
have proposed dtlha&tr etonendbhanpopl roogayc hveist ht op alr iemit ta |
chil drenobs tech overuse -dpfli nreal pdetvh em fusle
[ 91, 99, 1110n 1t1H4i, wRel ddhresli ar, e cthhodr ddeehstigegdt ad f i nt er v
for techyacuveiveedel vi ng chil dr en niveis thipogtahdeeys i g n

envipatoennt i aflcsrebd gu lt hteisrg t exadnmdo lIwchgye h desi gn a

21



Chaplt er

attributes of medi at i olhhrsdatulgghse i, e ® Br € o @eistt ea bw
and i nvestciegnatre ca deetsiilgh space to i dentify pot

appr ofacthededelgopiamhgi nterventions that cater t

We focus our investigatilodn) ,onaneaade @rdooupe s
overuse i s especst @ahhbeyyt pr epahedntmore ti me with
groyd9Bé¢search in Development al Psyclralrdgyy i
adol esdeealtep a sense of autonomy and begin to
term congbguesbrltehseir i ndependence grows, t hey
making it increasingly difficul[tl6f8owh ipcalr ecnans I
t o fr equcehnitl dp acdrieshadb@r,Bbe6shpint 8 t hese chall enges,
capabl e of -rpergauclftébt@iionma lsied g-suhémdweélbl partici pa:
sol ut amamismggh e i u sAkte cthhe & dradé ctrieaes ionpgy ra\suennitgsu e
design con6,4 duenrdaetrisocnosr f nogt hbei niepe@pf obri ate di

interventions for this demographic

1. TLThesis Objective and Research Questio

The primary objective of this thesis is to def
aimed at addressing earltydadaol d yc oemtognd sti emgh da&
Given that these mediation solutions wil/| ul t
their needs and expectations are considered.

early adel gpe &nd vodwsepr a sacfhitnigiagtetallesfi ¢l d: 1) to
the ndedsianities wiftlkRrar¢éypadol es2intyst dbt e th

alignment and differences betwadnthherppafente

22



I ntroductio

to identify potential boeRutsitomgea ed eephdalk dan
interviemtibns area, drawing on ngael yy nadglhesc

perspectives.
I n this thesis, we answer the following resea

l1)How can we involve early aftdadlcéeshcternitcs diingi
medi ation strategies?

2)Wh at kind of design soelrofpfoemasnadongaekyg eas
t ec hnwdaangly what factora desd?lgey prioriti ze
3)What di mensions should be considered whert
digital interventions targeting early ado
4)YWhere do early adolescents6é preferred sol
design whcWhema do di f f ercehicled®we mer ge i n
5)To what rexdeairrecchdeatmdedimdaoahani sms from pric
align or misalign with earsyi caa@dot kfscedh s b
our design space exploration?

6 )How wel | do existing parental contr ol a [

adol escents, and where do potenti al mi s al

1.Rpproach

This thesis aims to contribute novel I nsi ght
supporting early adol esclenteidds wec ktrmnnldugy dioue

Firwe, cara ydeosuitgn study with early adolwasdent

23
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signing digital i nterventionhseebbdbgnt el ut own
neraemwdkdefi ne emr i ni taidah tdeice gin f cdiagciet a |

t er veemooinodausc tel i ci t atbioderda rd tyu dayd owietstt ent s and
pltdhdsace and ticchadtdi fpy b areecmpted §®y nt emat i c r e
i sctuirmgent research on tech di sengaguenaoteonvte rs o |
mmon themes and rewedlhi ondanme xpprloaopFoesdeadla Irdegassi
roaugshyst emati c analysis oMeaexess i wletplaerent lad
i screpancies between current i mpl emented st
dience identified from our elicitation stud:

udies al ongcwinhl ohewd cthh eoyt haerre The first anc
bli shed in two different conferences and t he

apted version of the[8@&dnB8B8ht from those pub

. 2CeDesign Study

answer our first two research -djea®isgm omfs , d iwg
terventtiloens bagnetens 58 g mifngc owi t h children to
rspgqgclt3izvu el8y] acti vely engagingesaibhageddlues
|l idestcgn study, we itnovweadd igartien g haiigi taalt iitn
eir own disengagement from technology overu
w early adolescents conceptualize the issue

rceive tot dre hhealftuhy ttoedlmsusage.
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1. 2EI2i.citation Study & Design Space Exploratio

Whil e our i nitial study uncovers key design
adol escents perceive as useful for thei¥f tech
|l evel factroegcguiimdes a eda avoerre cevxeprl ,oriatt iiosn i mpor t

early adolescentsd design preferences and per

parents, given that any digital i ntervention
answer domeartchh rquesti on, we propose and- inves
centric digital interventions, HYRt@DbpAsngua |
first step, we identify four relevant design

prototypes demonstrating ways to exercise the

and their parents, wef thbe @gesbgntbencepts cef
insights into common preferences within the de
early adol escent and parental vVviews.

1. 2Sy3s.tematic Literature Review on Tech Diseng

Ourl i cisttaitdiyemtar eaes of preferred solutions for
paremtéfin our pr op olsoe de vdael sudagteei ghpoanneweoblalo s € ths i n
prior freseahichdrenbdésal egh haistek rpg egveemesmite € 8 mat i
review the academic | iterature to address ou

identifying relevant studies and analyzing th

our design space. By dhleasri gt errei czoi nmnge nrdeas @ aorncsh
applicability to early adolescents, we provi
devel opment odctemarliyx dadcealhesld sengagement 1iInter
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1.

Th

st

p e

Sy
ad

2Syds.t emati c Analysis of Parent al Control App

gain a comprehensive understanding of the |
stematic |iterature review with an analysi s
vironment al scan to coll etctf @ dntetsree sapaismiamg
chnol ogy di sengagement through a feature an
p these current solutions onto our design sy
om t hcehipladr eperteifdeernetnicfei ed i n our el i citthati on
ttemtwthhedhe apps al i gor o adashe d hdee sriegsne arrecchoemmme n
om our systematic |iterature review. These
ound future explorations of di gi tbayl eiamtl gr v

ol escent s.

. 8ummary of Contributions

is thesis contributescobmputerlr!| owitegesd igbhe
udy reveals insights into how early adol esc
vision appropriate medyahgonmpbrabnegi dsesi gh

We present an 4«entrak edesignadophesec¢cemntut |

mensions for digital interventions and il [l u
mensions.i @3n SOuudylgrcaviades i nsights into ha
rceive effective mediation strategies, unvei

stematic revicehvarand eapgcm eanreanlty ssitsat e of digi't

ol escent s tech disengagement, assess their
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suggest i mportant

support thi

1. Refl exivity

s age

design

group bal

St atement

ance

their

i mplications for

c

(0]

r e

technol o

Since a significant portion of this thesis r
met hods, | acknowledge how my background and
conducted the studies and interpreted the fin

I am originally from Bangl adesh, a develo
soeicoonomi c perspective to this research. As

dynami cs,
Canadian or

Ilwasl osel y i

ot

caregiving roles

par enftrad m atuh dhoe i

C

[

her WebBtetnhavaetehithkedtdmehodgh h

nvol ved with chi

dr en

t hrough

exte

research activities. mBhewiet he xvpaelru aebnlcee si npsriogvh
behavior s, needs, and interactions, both with
cont ext s. Studying and conducting research in
from bot hulmyurhe mendc gl obal perspectives, enri
cul tur al norms can shape family dynamics and

To minimize any potenti al bi ases, such as .
or Ahealthyo technology wuse, I actively ai me

l' iteratur e

a conscious

under st and.i

and

effort t o

ng

|l earning

participants
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Drawing on my past experience$ 3,61 calhnhwayxg
attempted to think from participants6é perspec
their voices were central in formative design

invol ved participanstsi nfaloudidigf fBaregiltadescthnt rGe

Net herl ands, Pakistan, Philippines, the Unit et
States.

As a-nabinve English speaker, I needed to
studying in Canada. I made sure to speak cl ea

participaniEsn gltbipselmnk i mgn backgrounds f eolotd. ¢ o mf
Further mor e, given that the issue of children
parents and chil dren, I approached the subjec
growing sense of agency Baomomgnemirtg pdwéeescmb

designing the study sessions to respect and m

My interpretations of the data have been s
and women from diverse backgrounds in HCI pr o
my research remained culturally sénsitive and
1. bhesis Outline
Chapter 2 provides background on paren-t al me
regul ation abilities, along with prior |iterat

t hedeoi gn study, whil e Chidyt eamnn d4 owav @res i tghme sel

Chapter 5 presents our systematic review of e
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di sengagement , and Chapter 6 of fers a syste
applicati onsfslo@htamwteerf i hdi ngs and approaches
providing considerations for future research

the thesis, summari zing key takeaways tamd.expl
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Backgr ouwred agamredd Wor Kk

Thicshaptedsreew ated | iterature in several key are

begwnt i scosrseesearch related to mediation str

ove

reg

amo

res

add

ado

ruse (secteapl Qe dotalm aihe xati, meat by f adsdelefscent
ulsatriadregi es and how the research insights
ng this age groumi s edbtaipsbeyd 2d i2s)c u sFksiinnagl |lyi,t

earch methods emptowpyead2i B8)this thesis (

As mentioned in Chapter 1, t(Hilld y,baeasms sadec

up characterizefi5By6bbhsiresetnanog tpl pBrpbdyt al
rgi-nggusledtti ¢ ®6abbHoweves, this chapter al s
resses children mor e phbrivamardkl ys p esciinfciec awel yf otu
|l escentsd tech use and mediation strategie
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2. 1Appr oacMeedst a@binlgdr etd8® Tech

I n thisesfictstondi sscuss strategies parents ado

of technical approaches that compl ement paren

2. 1P alr.ent al Medi ati on Strategies to Limit Chil

To protect children from the risks of using

technol ogy, parents apply djwHiearent n&liindles rod

medi ation, actsvegmedeamedina, coypelr3dlins iroens,t rainc
medi ati on, parents i mpose restrictions on c
controlling the kind of content t hey wil|l h a
activi®ookes the case of active mediation, parert
children in order to promote awareness and u
technol[olgy 1WVeAhdb4lher appmagaatedisa @aur posefull

use screen [t2eme9 Mmividd4dul Icyan positively i mpact
[ 124]To monitor or control chil drenbs tech wus
technol ogi cadmeidn tad ri wenn tsitornast,egy krdvwn Dasf ¢eeih!
medi ation strategies are often combined based

their chi|]l 15 ehDd68] needs

Whi pei or |l iterature discusses a,thange aot
conflicting findings on their effif@®dri viemsetsanc
the restrictive approach[t@bhhbeeeefrectaisve hi ¢ d

to adolescence and start to experience a sens:e
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[ 110,Adn76t)lhe ot her hand, previ-mosi reseagchvi hhs
even though it empowers early adol escent s, ca
[ 1] A recent study highlightuesd tme mpdsgigtaitv e ge
smart phonel QAVvelriulsee ot hers have suggested a co
medi gtlisoln, 1.81TRO®8E conflicting findings indic;

medi ation strategy for early adolescents r ema

Al t hough parents employ diverse mediation
are often conflicts in the family due to t#h
expectations and perceptions|[ o8, 3tdh ed 6o @rodvperri,
conflicts can arise between parents in a f ami
engagement due to dif faenpamntent ngp@divaCprsexpest
al so occur when parents mi sinterpretf] 20811 dr e
Further mor e, if children observe their parent
perceive it as wunfaliw7, 8., HFr8ikdrr ircdas dadiredlr mavan
children to voice their opinions wWhi7l,el Oofd k i n

all owi ngegbemate with their paféentdad@bloalltp tthltee

to adhere to the rul es. Motivated by these j
considering chil drends epaerrlsyp eacdtoil veesse, e ovees iagent i pvr
better understand their needs, perceptions, a

sol utions.
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2. 1T.e2c.chni c all Medi ati on

The prewhkeapwpsoni ded an overview of research re
in gelThesabubbdmotcsumsnmor e speétctechioi aa)eepd diratnigo
the reasons behind parentsd adoption of techn

parents apwaoachhis

Despite applying various parental mediati or
around-spaarbotfidid®fft es parent al rul es for chilc
gui dance and consistency and enabl e [clh4idl]dr en
Chi | dr ebnréesa kri tnlge st rhd tda gnige st hien cdleuvdiec e s , conti nu
specified time, ignoring the surroundings to
caregi vers/g 1IT3®€Ns emrcoybl em i ntensi fies with age,
mai ntain rul e[sl@&]io boeddaei parent al stress, |

contr ol apps to regulfaltee] Tteleehinn cahi Imekrde mG s othe

protect children from tech overuse and reassul
overconsunipltéilon i ssue
Toenabl e parents toor ntoonnittroorl, tshuepierr vdtsiel dr e

researchers havev droitcaisterdi oal dresfl ig@t b@Ad ,I1dn7 0 a 2 € ¢
pracwoimeney cc al | pypiacvas u s @y lae Fan2ila9d LNek Nann

[ 2 20r] o wiadent al monitori nmamagihicdpdot endsfaeagutr @l

Whil e some par entteclsmedianbetriioon itno ufsaicnigl i t ate cl
usfelQl]Jot her sdifginhda étrhveesneg i ons wunsuccessful i n
[ 170]and children al so f eel[ 2t0Ol6dRo rt hien sttoaonl cse , 0 viel
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parents of young children reported that chilc
di sengaging is oftemepgn @ahbleematiacsand otnhats anotrae
medi ated[ 1LO0aAMOWENVEN, another study with paren
find the parental contr ol tools ineffé&cb]ve
Gi vtemese varying findings across age groups,
tools are appropriate for meeting the needs

uni que design challenges dueitnadetplaeidengrowi ng

Furt her mosrtey diseesveam!|di gi t al i nterventions |
teensd perspectives and emphad&8gi 7Z&,.4 &i8er2&ls tnaen
Wi sni ewskdndeutcteaeld an analysisfof 7&ermpxad eoanlai n
revealing that 89% of these apps support pare
sel dgull 2t0i6dResear ch i ndicates that children st
restrictive dan2d asvtaltse w ef mmracareompl i ance and
for ault d2plmgyyadi-bgedloi mal tee rcdheinlcdi efs @0 fiphanrdetn& v e n
di scontinuati omn 1o/f0O Jithhees @ nftienrdviemmpg e rairfesgdden ggihd e rt ih
early adolescentsd perspectives along with th
order enhance compl i ance Twiitsh atphpe omecdhi atfi d m vsotl
t he design of such eisnetaerrcvha tdti isbchusseseeddc.t,o oveh efr hed
studdescdthe fimrcl usi on of childrendés véaces ir

theme consistently emphasized in earlier stud
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2. Rromoting Earl y-RAdal ascent soé Self

Thi s sfeccgawsonr esearchdireermadg ®gle heontseflfom technol
our approach of seeking early adolescentsd op

Itb e g¢i nvidtilsicanssseaiféd gul at i on spr awva dhereise fa nrde vtiheewn o

digital interventions from pr itrcergulliatteroant wrfe ttel
us@wbection 2.2.1his AHdetsthpponmal it lye utili zati on
technol ogy to s-npgartti omhiilnd rvearr@ so usse |dfo maad n s, F
| evepgargsuasi ve techniques in the design of ea

(swhection 2.2.2).

2. 2SelRégul ation Strategies

From early adol escence, children start to dev
of digital i nt efrovceunsteido,nsi nasrtee-antbao fcermdad\wle | o phiery g
forced t[o32compRW6Génts who practice a parent.
autonomy in tech use can deprive their childre
the chance of c,dosi ngeplaaicte po wvbhl de ywpspiermarsi |y s c
t hrough di ¢i7t8H ergpdsaetafracrhmsf i ndi ngs hd agweéli @gpitng

early adoregwudnatts ms eathbtle thedl3t2Hy t ech wuse

Set &€gul ati on, defined as the ability to in
actions to achi2dwvd nas od evretsa it rh r ggee a-bpbhsaesrevsa-tcioonns,i s
judgementr,eacftil.®lmer diogiet, al iprrtoentovt e wdneslt i on

t echshuosuel d focus on empowering early adol escen
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progress, anadadswuppbenygy beémviour accordingly.
proposed to facitirleigtudtat eohnbtdogmdosus-pekhfimicdaql,di
feedback and reinfodcemenhed, speachalainmdg,bosuald

remi nfdrer2s2, 55, 110,.12Iln 188di1l609R06Ep these stra

external factors that can i mpraecdgu leatril on,a dwH iecslt
be considered while designing tech disengage
invol vepreeenrt , i nfl uence, aut onoalyi | cdupmpelrdt i or
[ 22,61, 135, 1.56Wel 6l1e vierr3a (Rel 1tJhi s exi sting |litera

create design concepts for supporChapgit)dear |l y a
furekRkeend t hhys dx plearhseaydehwlwat i on st rfad etgdres
aliwgnh the uniqgue needs anidnpprdmoteipumdeg asd @Ifif € a
uswi t h t hied ggotresdu iyadeelsliegn ®or atdiegi eatlaiilndree d etnd i

demographic

As discussed earlier, restrictive strateg
chil drenbés device usage. To address this, res
pr omot-ree gud laft i on a[moln, g9 9dghheisled r eynst e ms seek to
motivation in children to Iimit their own dev
own entertainment [Wj9flangabgntual nguadgmeated r
regul[adtlildamdi ti onal | vy, researchers have explor
joint att meicthineod[adiglg0, LdDed $pi t e using various st
has shown that transitioning from using a dev

for children whi[lleOle]lhadi mgkescseeaeni wmet hdr awal
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childreegsl atei bn, res garycsh ecrad hsavw e eche piegrngpch er
t had amlreaswsilgyat e chil drends at2tlednjt i on away fron
Whil e there are many digital interlviemittieodn s
research hasv eXoppledrsepde ct i ves cam shape tméeede
particularly in theeguwln@itenxaer .oafn feoasrtleyr i andyo | seeslc
expectations can be vastly different from an
adol esvcieemtbseon deshiglethng i ¢ (Treics n dellkaedgeyndd s el f
regullaitti omgt uirrevesti gatidiggitlae dta ielg oveeand li Yo D S
adol esperti 0 ¢c nedgelsi, gm dfeac¢ti drys t hat they perc
for supproedadnagtis el de, iangh edriesfealrn g ufirachne gti lress e ¢

their. parents

2. 2Phe2r.suasive TechnoRegyl atoi Gupport Self

To suppmoarntagseerefnt and regul ation in various dc
tech use, researchers have highlighted the ber
behaviordchhngk29MEHYy, D92} hese technol ogi es i
motivational el ement s (e. g., ghbwmi fsiupatoirdn)ngt
management aln®9 ,rle2gbu,bdptndale ttieccihngdi senga@egmeéemte m
behavior change f oduaenaineyi re aoroltye natd oall e stceenndtesn c y
adapting epemeutdexihneod mgi es coul d be useful i n
strategi es. We use insights from this I|iterat

tech di sengagement .
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2. Besearch Met hods

This section reviews the reseiatticshe gnbestlbdodsi @ p p
calesign techniqgues Weuwstes e e hpobwo reda.r3 .yl )a dwhliecshc e
involved in the design ammrdo ovdhsag dafe sdigagi tsall uit ni
(RQ1 R2Ne xtth,i s seddeédP® OResearch through Desig
2. 3wBh)icmmf oorums appfrmramil atoi ng a design spdce fc
exploring edahg pHpemssfedissRiQB3N RO4Fi nailtl y

summamezedfodgmi orr evlioatked to ourhbhgsearhahlh atoeun
academic |iterature and analyzeuhi a&ihgpwidaol i nt
evaltund eal b gtnwneean -r e s e mme haxait s toinrsg parenaadtl co

our tarmredef afsemcswasch di seng§ fEBBRQBL) | nterventic

2. 3Chli.l dr eDe aisgCeor Lenft rClkei ITe&dchnol ogy

Whi designing technology forprcdapddgdecnasnttdClatrea
number appr oadcmes iinmvgoclhvi | dr en i n t he desi
[ 17,52,85, 87, 88 -@65s,ilg3n2,il¥ 2 al of5]rm of particip
participant in the design process has an eq
per spdcdtiGddeessi gning with children enables the
researchersenowarcddebilgaa choicepeal bng weghir
Il n Iight ofprthese eBemefciht das involvedeshighdr e
ranging from dusnzp Telel@BOed BHowever, to our Kk

research has involved children in designing I
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Researchers have invol vedeearglny iand cal e sacnegret
domai ns i nc-dtadi gg ohe pebosonall 9imdhboirlmeat ooki rneo
appli ¢diriongi t al [blabd8g,el BsByjsetreancst i ve technol ogi e
exper[izzB0Ocet ool s t ot samppoo mmyPdBi7dantd ogpames t o r al
awar enlels7s]lTo f adebki gateéncaod hese studies, resear
met hods including group discussions, scenario
brainstormingpsdrawdngrmookypingr.clPs we el v g stt
how to apply these techniques in the context

adol escele®eess gn for digital i nterventions to fa

OQur-desi gn iappChbampotsetrl y3 borrows el ements fr
Design Thinkingd6[ (BaleDegdpodmseiwgnki n groups W
chittladd ul t rati o, where -ltoheafttdad §2tEnagei mangéef
coll aborat-P0nchmbddedbgn settibing (e.g. ;2 schoo
adult researchers requires independeerguéfitoon

abil[it32]Since the CoDeT framework was shown t

coll abor alteisomgni despite the aforementioned <ch
el ements of this framework in our first study
Il n i ght ef9 tphaend@OVIcD idresingmy weéadhexchidare

from the preadioni crealt i ng[ I &, 40, @0l hdhaesi sgad thirn gn

some advantages, for exampl e, the ability to
diverse |l anguages and cultures, which woul d be
[ 6.0]On the other hand, transitioning to online
engagement , providing | ogistical support, and

39



Chap2ter

new challenges, Lee et al . devel oped a <conce
conductdesggnostudies online and provides sugg
[ 122]For example, the authors discuss the i mpo

and unexpected factor sdedsuirginnfgsleesysReobnesanober e nhi
explored hodvediidrn egrotpsoappsiogagmhedoonmemei T
chall enges and comparing diff ¢bO@hWe déséwnomobd
insights to adapt the CaPesT ghr amdwomlg fi mr otulre

was conducted during the pandemi c.

2. 3Re2zs.cearch Through Design

Research through Design (RtD) is an approach

and procedures to create and assess artifacts

new kno[w2 dlgv@i |l e there are some similarities
practices, RtD foll ows a more structured ap
perspectives on complex issues, rather than ci

commerci al] 2p7 02L&}t Bt D, the design space surro
through iterative design and evaluation of re:
are incorporated to generate a ndwel,. 2cmBmae seé bu
artifacts or prototypes are used as probes to

of the [sS8BOIl uti ons

Rt D is particularly wuseful when multiple
making It chall enging to accuratell[y21nigqdell8] t |

Regarding the challenge of | imiting childrenbo
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that current solutions do not effectively add
t heir [Rardellbhser efor e, a deeper exploration of
digital interventions using the Research thro

on how to generate solutions acceptable to bo

Encouraged by the effectiveness of RtD in &
have empl oyed t his approach when i nvestig
[ 8, 14,57,67, 68,.94,n)f8I,neAd4 ,alnd7 ,nbltd]vated by thi
Research through Design to explore and defin

promote disengagement from techOtGhap,yewhidlya s ¢

capturing the differing perspectives of both
To elicit user insights in Research throu
elicitation studies where prototypes are inte

within a f@§ésBadnIThelee prot ot yrpeevseaadatsbdads hpuglhe
preferences. Such setluidciietsa t[d1odnd ,estt9usdriehs3 dg ef sutnucrt el
prototypes aredebiededoi dte i @ét3iJiene rct oencthrna sqtu,e sd ¢

elicitation studies focus on presentifg]disti

Whi lbetehl i ci tatiwon hisn[ubdRit8ddsa A ® 1]Jdesi gn probe
[ 20, 51 e DJOprobes, t hey Ddckisfifgenr pirm bpeu rsp ausdd eas
conducted early in a research processenadédcer e |
to spark new ideas and uncovei eumexmdcdctPddreinn s
By contrast, elicitation studies usespeoifoityp

combi nafli wvesswi pbinta design space, with the
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eliciting usersofpsef énmenwmaoues casaede swiegl i gtsutd yc o
early adol e sucseenrtssd tpoe rosopeceechvteirvdeesa samd out tech di
a role similar tbBuidedsiinggh opr athe@ssd evge epsig bt s , a
design space of digital i nterventions for wear
di fferent pointsmakehi al tbedamapappr swhidgthe met

Rt D approach.

2. 3Ch3aracterizing Academic Literaf o@ri lacdhrde nAdnsa |

Tech Disengagement

Given the abundance of digital i nterventions
an-diepth review of these existing tools can ¢
current | anddwhpée o0 haengdo btéiof ewohnass e eg k eat i hg sol
with our targetlThss esrudsoegwan fomnresre@asyhs ttehaatt | ¢ al
revi ewed reloavianttaldirtvemanh ompdédn gddr @ reacnhd uvasnea |l y z e ¢

di gsalati ons.

Researchers have conducted sy ottenmgat itcher ev

devel opmenhamdp tweontss t o supervise and contro

us afgse, 10.6 , AH8B8r6]i nst ance, Monteiro et al. revi ew
educational i nterventions designed to enhance
[ 136]Jand Al tartur.i et al . conducted a compreh
control tool s, of fering a taxonom$%] &\d |l engsihgtk

studies concentrated on the tools themselves,

framewor ksa@ammdo adseésd gtnop areevretl @olp woihhr CI toes sar
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[ 10Mgst of thesepriemaewbheenopredof ,chwhedirsen 0 s

ou r reseasr coin foltiulsdrends di sengagement from t

designed for chil drendés online safety, whi ch
filtering, our emphasis |ies in syst eémdateinc alnl
managing and | imiting their device ti me.

Il n addsystoemawvcawing the relevant | iterat

existing parental control appli ¢a&8ti8@dndoi8qg 2DHS «

Whil e these studies offer valuable insights i
on online safety and do not analyze specific e
This thesis will compd ednemdc ttihen rlkey eaa rccu avtoir kg

of tech disengagement features based on dire:t

assess how wel | the current features meet t he

Beyond par entaanlotchoerrt rlalnret ot srkerseemdG < hdi gi t a
exami ned t breegrudilag idofng issed IF masa,Mtaner gt et . al revi e
|l iterature on enhaguli atgi crhi dfdr seabesemset f me, pr
developinhg kioheepetywal i ze digit dl20a&yJgAlotnhoomuyg hf otr
work includedregskaticban,oni ts eetgh c L eber donadmisegri stuaplp o

autonomy rather than addressing tech disengag

gr ojuz00Buil ding on this work, our research sy
over uesxarbiyonotnhg rel evant academic |iterature ar
key design concepts and offer insights into h
audi ence, contributing to a more comprehensiyv
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2.3ummary

Il n summdtsesi s extends edxeiss tghingi tkanlo wil neédagrelv yonnt i
adol ed eedlt @y Tohvies ucshea p treers efargehli ir gloct ¢ ye airnwo |l v
adol esmenitnst er ventwihd middlavensgiCh alpy er nont hean at i n
per speédticcwmEydsiimggh t ech di senGlaaetwma&mn €4heke |l Uttieamst
on -sebll ation and peirnstueagirimdea entge ols i ig dpinsd arblgy

adol ecsecnethets c gnf ospacnet eh@mrenmo toee gud laft e d Ctheaqh eu s &
addresses the |l ack of systematieanleywyi advgl ¢ Dc el
synt hexiizdteagniggn r e c amrmde nadsdsileisosni se & arhi s age gr o
Chaptfar tdepl e mewotrisky tdamal yzi ng how existing pa
with early adol escen;t sidodeamtdi fpyairnegnttsrdoenpdseif @ c |
des.iTgmet her, adcdvweasruesdeudteggn di h@l odaeskegrmenhi sn

demographic, boppbtotighitiingsbandtd | i mitations
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Understanding Early Adol esc
Design Considerations for D

that Promote Technology Di s

I n our first-detsudgyny, mee¢ hossed ogyg to involve ear
digital interventions, aiming to investigate
Through-sassmubdibjiasgdoumnl i ne sttoudwyndeorusrt aghaa | h o
adol escent sdipseerncgea gveemesnd | ff rom technol ogy and
solutions they believe could help with disenc

research questions:
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l1)How can we involve ear+fdleysi gdolf @s decipti ¢l all n
medi ation strategi es?
2)What kinds of design solutions do they cr

designing?

To address these reseafdelsi gme steiseno,Nnsweavi ¢ d

where we engagegrdoup eimn ti enr vfioecwss, coll aborative
and sketching. Findings from ousrc esnttusd yc ornecveepat!
the issue of technology overuse, what design
considerations. Addi tional l vy, we sha-desbgn r €

approach encour agedhiagl alviet } od ¢ atbroir md ti ioomn |a nfdr «

Thi s sectsboom otutdy naptphre ascthy d yp rdessthapitIf § ,n da mdy
from a@desigaoa sessions with early adol escents.
UniversityRescfedamM&wiBaesod af or t his study. This wor
CHI Conference on Human Factors in Computing

proceé@irhgs

3.3t uMdgt hod

OQur approach to invoildweisngne argl ydi agyd dlad s d exrttes vie

the 6Coll aborative Dek3hyghhiThi hkamgworfk amewor g

promote productive and creative coll aboration
coll aboration, reflection on coll aboration, d
el aborradugm maki ng, peer jury anduppr eWlreinlte t we
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foll owed this gener al seqguence, we made some
and the fact that we were wb4 kwlsDg .Wi tFlo rs leixgahmg
the CoDeT frameworko6s Oel algomatpi ovorkisr ¢ wglet ma
vi sual representati otheohH pgrheetiot pinrcg pmat airsii anlgs
by first asking participants to sketch a desi

onl ine to spuradd uwceepraesvent ati on. B e laoper,e stehnet edde t a

3. 1Palr.ti ci pant s

We recruited 21 participahd sydargiaclld, ( metarh oy
1. 06y sampl e sizeprwhk&Isti ndioe snednwbyl vwdersgi genhi |
[ 28, 3Bh 8r7d r el ati v(ed yYdlssmaeplalr Y i aayeglaed astcdd i nsi gh
into design ne&dsmi hawe ppreiferieniczaed engagement
el inmwiatnced pratipercttifmewnabdi st hgal Owseannepr|aa ai sziazbe |
alismf | begndaehcehness of data gathered from each p

such as participant availability.

The eligibility criterion to participate I
experience in using anyoki ad odkaditgidthalBumedpaea
wallkased hhemcommeededati eanl bRma pleirsfictay chi l dr en
youlth6 O wusaehge e&8cbedregdaily dd&nsea deircednetxces!
Adi gi tal medi ao in our recrui tment materi al,
recruited via advertisements posted on online
our university campungp, [@8B8d dt lwroog g o f s mowh ehl. | O

approach resulted in participants from seven ¢
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3, |l ndi a: 3, the United Arab Emblat ésti §t sNde

participants

Al t hough our inclusion criteria did not sp
except the Bangl adeshi ones, communi cated i n
conducrteesde abrya h@arsadiitan university, participant
would be the primary | anguage of communicati ol
preferred to speak in Bengalii, | t r aanrsd layt seids .a |

Tablt ePartici pantsé Demographic I nformatioc
Group# Participe Age Gender Country
Gl p1l 11 Boy Bangl ade
p2 11 Gir |l Bangl ade
p3 12 Gir |l Bangl ade
G2 p 4 12 Boy I ndi a
p5 12 Boy I ndi a
p 6 11.5 Gir |l I ndi a
G3 p7 13 Gir |l France
p8 14 Girl France
P9 13 Boy France
G4 P10 13 Boy Canada
pl1 14 Boy Canada
pl2 13 Gir |l Canada
G5 P13 12 Boy Canada
P14 11 Boy Canada
P15 14 Boy Canada
G6 P16 11 Boy Net her | a
P17 13 Boy UAE
P18 13 Boy Philippi
G7 P19 14 Girl Canada
P20 14 Boy Canada
P21 11 Boy Canada

4 8



Understanding Early Adolescentsd Perceptions ¢

We informed the participants that t heir p
withdraw from the study at any ti me. I n appre
for attending each session as a nc dnoploertaerd uanl. |

sessions an additional $10.

Since thaegdagln afs dom promof 32wkl alporeadt it we
groups rather than hold individual sessions.
more than workild@®rjd ndhei semaséyof accountabild]i

can motivate contfilBAMWeoonptied desi gnotupsksef t

groups in total. Given the chaslelssn @eas sdfudryeg c rnwi
the groups based on participantsodé6 availabilit
siblings, friends, ckamemgtresp, swackepthetyhemn
ti me. Ot her than the parentsd or <caregivers®o
ensured that any offline discussions about t h
as tocrlegsneotip contaminati on. Amongcotntse ssedermn
parti whgaewseach other prior to the study. F

participant did not have an existing relatio

remained the same throughout all three sessio

3. 1St2udy Tasks and Procedure

After obtaining written consent from a parent
Figure 1 for an overview). Each of these ses:

these three sessions, we onecebpbvedl|l paetitbepant
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t h

Di

{ First Session [ Second Session

e

\Y

t

ce-breaki Offline Individual Third Session
" = u = ..
Pre study. Survey cel I.'EEI ing Activity & Discuss Individual
= Ice-breaking Activity Sketches
ivi = Collaborati
. Activity -. o anora e Sketching a tech- * Creating a Final
Focus Group Brainstorming )
Interview =  Mapping and based solution Sketch
= Creatinga Grouping Ideas bas.ed on the . Collaboratively
: brainstorming Focus Group
Collaborative ] .
session Interview
\ Story / \ / \ /

Figu€edesSguRiryocedur e

problem with their peers, coll ectively br
iding the study into three sessions all owec

ivities and provided the opportunity to re

t ween the sessions. Ame , t hbedsaessibbhsrweersea:

c

or facilitated any of the s®&90simomau.t eBaamd:

orded for daBel c;awm,altylsda sd eptuaiploss esf. .each st uc

Sedsé&ion 1: Focus Group & Coll aborative Sto

objective of the first session was to | ea
ceptualize the issue of tech overuse, and |
ore starting the firsitndsesdiuan, oinl adei Biug

ormation on participantsd current technol c
roduced t hemsel vbewi ladhidn ge nagcatgievdi tiyn, awhteeraem t
their groeg.thbenegseéarabhrpdablem by discu

ome an integral part of our daily I|ives an

negative consequences of spending too much ti

probl em to partEvepabhsugbd el koww: t he negatiyv

hard to stop spending too much time with thes
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Understanding Early Adolescentsd Perceptions ¢

a way to help control the urge to use device

di fferent solutions that mi ght work for you .

technol ogical solution thatt egohundleeedy wiHdnenedr
to or help you foll ow youwhiplaer efnrtasnd nrgu | oeusr nroerse
we did not specifically mention O0technology a

comp[l £&hd we were cognizant of the fact that
addiction to a[v&6]dlr hetried matei, z avtei odni d nmé¢ p arstk o

childhood addictions or attempt to investigat

Af ter introducing the research probl em, I

participants discussed their media usage patt

those restrictions. Next, I ashedvelytiabopan
adol escent who struggles with I imiting their
SIl'ides, where they worked within a template t

and different dbgepysantiapasheyasonmécessary w

As part of their story, participants were ;
someti mes has trouble controlling their t ech
character did not stop wusi ng ddeivsiecnegsa gweh e nP atrhtei
were also asked to think about how the charac:
a mitigating solution. The intention of this

thougmeseh disemhgadggmenthe characters of the st

51



Chapter 3

3.1S2s8ion 2: Collaborative Brainstorming & M

The goal of the second session was to invest

generate to address the problem of tech over.

being potentially hel pful . bToor atthiivse leyn db,r ali nasstkc
ideas and map similar ideas together wusing G¢
participants to focus on digital solutions. A

chiclehtric setuantegse¢sitbat would be favorabl e

them feel forced, upset,ooporemangdy$oionositensds (0é&

ti meout app). I also prompted them tactdéi nkf a
their story. At the end of this session, the
of fline task in preparation for the final ses
on ideas from thigimrairreste@amr mihn g ase deimom.stPk at

individual and group idedsdl16dgn enhance the id

3.1sS2s8ion 3: Focus Group & Generating a Fina

The objective of the third session was to obs
to a final solution, including which ideas th

wor ked toget her t o sketch B hefiirnapr edveiso ugsn dsit

brainstorming, and individual sketches. I st a
explain their individual sketch. From ther e,
how to combi nne ionr tihnec | fuidrealt hseol uti on. They th
Google Jamboard, where they could sketch col
hanmld awn sketches. To encourage participation
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Understanding Early Adolescentsd Perceptions ¢

their final sketches would be entered into a

on by fellow participants.

After sketching their final sodturtucotnur epdarftc
group interview where | askied ovinlysm hteyy d éhs orki b
hechil dren disengage from excessive tech use,

and whet Weed ot ehieon woul d work for them.

3. 1ba3t.a Coll ection & Analysis

OQur primary data came #fsrtanu ctthuer erde cf corcduisn ggsr ooufp
partigdmpeanat ed artifacts. | transcribed the st
artifacts mul ti pnye ediiftnne st hteo dfaatnikd fi Tabra nzvee @b e in
Analfy3l]sstarting with multiple rounds of <codir
initial t hemes and subthemes by identifying p
along with another HCI resear cheror awea vred fyi nveh

revisiting the data frequently to ensure that

3.Rey Findings

Our studgr &i didnvthad stdh r e & rsfautbnsde entgisofs.om our sur v
focus gr ouapr ei nsthearmveidleuwsi ng partici pants6é6 devi c«
experiences Wiefhi,ndicrhgnso |l rogggar di ng p ardteisdaigmant
actiaineéi@dissduansudd vy, i mportant design factors

ar e e XIphlfeo melalrneg ss uwiptohr tseadmp |l e partici pant- quote
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gener ateBanati efgpsea hilsalkdelcedi ng from a group (e.
2), or an individdal ngacateisp®atrtiei gantP2, a
di scussing the fimadien@o,t tpoa ratviea itdeamatk i cnogu nat sss u |
participantsd agr eement elod3 JdH osra ger xeaermpel net, roeugra rd
techniques cannot confirm that i f a participa

they did nqt4.3dggree with it

3. 2Palr.ti ci pantsé Device Usage Patterns and Fan

Through the online survey and i nitial focus
participantsé device usage patterns, parent al
their perceptions of technoladdy ouvermpwusd. cTipan
|l east one digital device (e.g., smartphone, | &
they reported using 3 different devices at hol
t he amount eofwadev3 cleoutrism 11 minutes per day

participants mentioned that their parents had

t he parent al rules involved enforci nygs,kt iafet eri
school work is done), where rules tended to be
one participant i ndicated that their parents

Anot her participant mel ndt i bol noecdiki ttlehdet eWih @i cep anme
restrict internet access. While the majority
nine participants admitted to breaking the rul

boredomjng track of ti me, being distracted by
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movi e/ game, et c. Anot her common reason was t
performing (e.g., finishing the match):
P1-G5: AAnd someti mes | i ke, i f you are pl ay
completing a | evel, you can think 1tdés 5 m

int@201%i nutes. 0

When asked about the consequences of break
that their parents would just ask them to sto
participants talked about mor ea scay ,ougr cawma e d
week). Even though some of our participants a
use technol ogy, when asked, al | participant s
technol ogy excessivelcegs Thesaeadrag atdivee secomrd ¢ ¢
and eyes, negatively affecting performance in

i nappropriate content, cyberbullying, depende

3. 2En2gagemetesimgpnCActi vities

Prior work has found that involwehabl @8] §4hdo
For example, early adolescents can be difficu!
parti dippdMoobeaover, early adolescents spend mo
age g[rloudpjst was uncl ear how t hdesi gmcstourdsy woru l
how sti mul ated participants would be to contr|
high | evel of engagement i n thaectstviedy a oot idviiste

and the groups proposed a wide range of ideas

55



Chapter 3

overuse ofTht ec hsnuddlsosgeyin®aevn o ur participants encg
acti,vihii glpargthita mlgafr tahsep escttusdy met hod that app

contributions and discussi on

3.2SRPofly Creation Hel ped Understand How Parti

Overuse

OQur participants created coll aborative stori e:
problem of tech overuse. Whil e generating th
technol ogy overuse and itdg cdopmandegudmded&se.d Rdro u
character of their story suffered from | onel]
and avoided socializing (See Figure 2A). Par
reali zed the dét nnivlmenutsalngeftfeedhthol ogy on t hei
sl eeping disorders, headaches and burning/blu

Through their stories, participants also il
regarding tech use. For exampl e, i n two stor.i

parents for not being able Absoponpantutecppant n
that their parentés rules were not fair, whioc

il lustrates this sentiment :

P1-G4: nSo, he [the story character] knows

able to play. Heodl | be very sad, and the p

Two groups talked about how the character

stories. At the same ti me, one group depicte
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Understanding Early Adol escentséd
/" Can you stop “\\\
/' watch the screens No because my real “| feel guilty about spending too much
[ fortwo minutes ? - lite s ruined.... and i time on the screen. | know that my
| thetime we talka oL LU LD parents can track how much screen
little because | see o other because i time | use everyday.” ‘I hope | don't

\ you 24 hours with
“.your phone...

" Well, listen,

[ yourlife is so

/ boringggggg
- -\.\\.‘\-

Fd

have no life .

get in trouble”.

™ Percy found a solution to his
problem. He promised his parents

Jimmy would be annoyed at finding a solution and be mad since he couldn't continue beating his level in
his video game. Jimmy would be too focused on his video game to be able to find a solution. His anger
and addiction can interfere with his thinking to find a solution.

® R

Jimmy isn't able to play

that he would play video games for
only two hours..

But deep down he
didn't want a limited
screen time.He wanted

Angry and Tired video games. to play all day
Fi gErcerpts from some of the coll aborative
describing a situation where a boy addicted
when his friend asks(B) mGT oddavrei aexcomvwrtsha
fails to follow her parentsé rul es. (C) G5 ¢
a solution to his tech overuse. (D) ©&2tdepan
foll ow the new rules created by his p:
foll owing their parentsd rules (See Figure
demonstrate different emotions related to tec

The groups ended their stories with the
sedldal i zati on, coming up with a fair rule fo
friends. However, even afteratatgernepetiinngg ttoo
di sengagement, the main character in one stor
unl imited play time (See Figure 2D). Il nt erest
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addictiono while framing the design probl em,
di scussing the story scenarios with their gro
devices could prevent the maiem ZT@)ar aThes, feove
reali zing the negative consequences of t ech
participants felt t hat children with a sever

restricting their tech use.

Al ong with sharing their own experiences,
story multiple times in the subsequent sessi ol
asa pefd@&2yr whom the participants attempted t

t wo sessions of the study.

3.2ParR2icipants Generated a Range of I deas to

Participants enthusiastically participated in

ideas for different mediation strategies to f

206s ideas from their br aiomstparnrmeang esessi ohj ow
centric solutions, and from digital solutions
to group ideas based on similar concepts. Fol

grouped ttdege tlledrt-o mmedn tpeadr esnaal uti ons areighoupe
corner. The total number of i deas produced fr
i deas per group was 14 (SD: 5.06tr atTabtllee 2r amg

participant s,kgeeyn ecroantceedp.t sBetlhcaw aeemmedigedu$sed t h
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Understanding Early Adolescentsd Perceptions ¢
Parents The parents
s idaddctad to w.“d:::"y I:loduo:;:h mlod;ﬂ:
There should reducehisaddiction that our mind Do extracurricular certain ti opreri
e ke the rublk's cube is distracted "Nu:‘m' * e
the nstead of staying
:nmmtm front of the screen fmmdorlho
can they make the
online game in real
life as this would be
an nice experience
‘a device for the be reduced by
oy B child can be made w.unlt.:p;ﬁrin E‘_l?-.brlnﬁl'
inwhich thegame e e e s which diaplays some smoatell | Poremowve | Comsbion
E:‘.?::‘“:“ competitive game and tasks to do (like home m' every 20 min for 2 can add a screen time
it will have lots of chores as a game) min ...:'.."-:’-'-"-".a.
minecraftthekidcan cidrenandifyoutop  when the tim, dmdce
have an interface that screen time
willbe connectedtoa  the leaderboard you is too much. Doing —
microcontroller and it €an win a prize.( The the tasks will reward SR Rtducing thee
will all have a network prize can be rubik's them with points and screen screen time
system cube or other failing to do the tasks wllml app.It  will help
D ey will deduct their hinnd ity
There can be points time. and eye pain
application wherea [ 2 CUR
hologram of the in camera and is
child's favourite hero placed in the child's
or sportsman can room so the parents
himabout thescreen s ther i fnon” The child should be
limit. The child will device and if they . m,:’l"d:'":"’ mﬂ?m The child should be
love to see there stop the device can il | wchnalogy e it and if ! with his
favourite person. g Sa ) | Sechidhmeaned | IR tinefo fotowsthe
sound would be rewarding lmwll.:;:":l‘\ (set by the := time Amit
‘can get 100 rupees
Figrdeas Generated by Group 2 during the Brair
found in Appendix A. 2.)
Encouraging Other Offline Activities to Limit
To disengage early adolescents from overuse ¢
participants saw value in promoting other act
sources of entertainment ywiniihg hjtusntota nsye eant hienrs
participants came up with a range of ways to
ideas included discovering a new hobby or a
technology (e. gi.ng slpomaks), arwdiengagiardg i n j ol
family. Participants felt that I f early adol e:
prompting them with suggestions of other acti
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Tab2 eExampl es of i

deas generated our

by

|l dea Catec Exampl e
) . P1-G6: fAStart a-Grew fHotbabrytdo ,a Ps2u0per | o
Finding Anot .
you. o0
Qutdoor Act P4G2: fAWe can play outside so that o
Joint Activi )
| P2G@7: fASchedule more family/f
Parents/ Fri
Showi ng Neg P1-66 : AiScare them up by showing a vi
Consequenc Show some scary stuff
A Mentor/ Comp: )
PiG1: #AUsing a small robot to
Awar eness
Keeping Trac P1-@5: #Alt shows how many minutes &
) PiG1: #fASet a reminder to not use too
Constant Remin
and stops! o
Extrinsic M P1-G7: iAchi eve goals that you cre
Intrinsic M P4G2: Al f they stop, the device
o ) P1-a5: fAThere could be an app where
Gami ficati
technol ogy world, and the more
Competitio P1-G4: Al nspire competitiveness
Seamless Tr ai o )
P3G1: ANice theme or pictures to me
Screen
Al l owing the )
P1-G5 : AiTo make the kid not upset,
Concl ude
Pl anning their P1-G7: ifSet a schedule. o
Bal ancing Usa P1-65: AThere could be a system whe
Study/ Wor k entertainment/ recreational pur pose
Par-entented ¢ P85G2: AThe parents can | ock the
P1-G6: fiHack their pc. o
Enforcing Dic P3XG1: ifSet a | imit with a software af
using the device)o
Heal thy Lif P2-&7: fAMore sl eep. o
Socializat P1-86 : iGet a Soci al Life.
P1-65: AHonest !l vy, Il i ke when | f eel i
another passion. Like maybe a sport

and

games.

0
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Understanding Early Adolescentsd Perceptions ¢
P1-G5: Alf the c¢child has played for a | ong
suggestions on what to do instead of playi |
piano, or biking. o

Educating Early Adolescents about the |l ssue o

Participants believed that educating early af

i mportant component of supporting disengageme

the gravity of this pr oimloe mMmat leceonn ttrhoedy tnhieg htte

using technol ogy excessively. As a medium to
wanted to have some sort of digital compani on

tech habits by shmacadsngamdgmdti iveatciomrsaelgust or i e

di sengage when required:

P2G1: Al f we could try to make him [the sto
then he wonét be upseté Like in a device,
a friendly manner . o

Awareness Tools to Keep Track of Spent Ti me

Participants identified the need to use diffe

behavior . Since children can | ose track of ti

track of their sipMarnth tainmealandn rogp aretmimgler was
participants:
P5G2: AMaybe an alarm clock which wil/ keer
you keep playing without knowing what the
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A common way to enforce di sengagement i s t ¢
once the time | imit is up. However, since thi
participants preferred usingemolftihpwe muemi nden
The following is a snippet of a short convers
i ssue

P3G1: Al't [screentime | imiting app] wonodt t

youbd be angry too. o0

Pi1G1 : Al t wi |l | gi Vviel sidl 5d infi fin@urtiedng, miairdnticongy,s .

turn off . o0

Further, if an early adolescent is just st
time | imits could be difficult. Il n that <case,
could be easier to adjusted ohowoan exppripil gt ipal
their screen time by 10 minutes each week, S
reduced screen ti me.
3.2G8n8rating the Final Solution Helped Part.i
Before the final session, participants were a
selecting and combining ideas they perceived
their brainstorming sesspiloent.edOft htihse t2als kp,a rwhiicc
contribute to the group discussions by demons
the components they |l iked most from the indiyv
final desSgea Biogwteownd ( 5, and 6 for exampl es

6 2
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participants to express their thoughts on th

chosen i-déehs, betwden different combinations o
|l i ke to prioritize. For exgmploe, btrhae nmajoarmitnyg
to engaging in outdoor activities and social/ :
guite heavily on gamification and rewards. T

P1-66: fSo, tchoentkiod hhasmsted f, choose not [ th

Maybe you gbsubobhemcaftveties. So, maybe we
P1-866 : AMaybe we make whatever they have to
game. Like do these things and get points.
tidiness, | evel of everything. Wma to nll @ \neel
gameéo

P1-66: dAl | ike P186s message, when you do sc
So, |l guess we put that in.o

P1-B6: AYeah, thatés pretty good. o

3. 2Pa3r.t i Pepamreti ved | mportant Design Factors

As di scsusslsedi om 3. 2. 2. 2, participants produce
tech overuse, and each group developed one #df
part i-oce pearnat ed f i nal design sol utviearnd £ da rkce yt Hesi
factors t hat participants wer e I ncl i Mheids t owe

Ssubsedcetsicoermabk of these design factors with exa
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3.

2A3Bal ance between Giving Children More Age

During early adol escenaa,t ocglbiBydvrhe it hd e wse Ired | & ¢

participantsdé final design solutions. Partic

independence. They discussed ways to help chil

included preplakninmgg tihheage otwinmd ,i mter aacnd pr ogr e

what kinds of offline activities they would |

Si

nce considering c hm al kdi inegnnbosw n o0 ption | @dis® niena g & u

[ 69,82, 9@ LOw] ng earl|l y adoleahseciernttse csho mes ea umhiogn

them to practice disengagement . For exampl e,

usage time to mitigate conflicts as someti mes

They al so wundenrcset ooofd btahlea nicmpnogr ttahei r Tusage t i

ti me can be used as an incentive to study and
some time studying. dthegevenxampéesreadomanteé
choices, early adolescents might show respons

POG3: Al was thinking about planning their

P1-&5: AFor me, itéd be | ike uh, doing this
So, after, youbd basically get | i ke one ho
and then you can play the rest o9, ytohuen gyum

wonbét be able to play any more games unt il

Al t hough participants want ed mor e autono

interestingly, most of them wanted to give sol

wanted the parents to set the idaucwagsiomg orf ewdrec

6 4
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reali zed that the parents would be responsi bl
For example, not every parent would be comfor:t
Even though they deci ded dtelpetn deemitll d/r eerh otolseemsd
to disengage from technology, some participan
approved by their parents. The foll owing inte
wanted to bgl adoéebotehteadarbutonomy and parent

(depicted in Figure 4)

P1-5: AThe parent will have to approve the

an activity that they didndét do to get mor

Screen Rewards

Log fctivitieS

Foints and

Redemption

you did for the you can get 50 you
activity, and your cant play
parents need to fora
approve this in long time.
order to receive
your points.
e They will know that
haveacap of 90 they have to do it,
points at ma. On the e
you pointinto not
have acap of 120 making
max. recommendations,
can or alse it will be
f the sketch at ‘even more boring,
There will be a fitness
device that can track.
the movement of the
child. They just have
o press a start button
and the device will
track the movement
of the sport. If they
need rest, they will
jpress the button
again to pause it.

Figdreinal Design Sketch by Group 5 (G5); This

complete the tasks chosen by their parents. Chi
evaluate t heorperdpprmawicreg btefe rewards. There i s
among friends and family members. (Enlarged s
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P1-65: il think we should have both options
parents have some control. I think the ske

options to choose and the parents can rede

Additionall vy, they brainstormed ways to i
parents so that they could enjoy completing t
borrow el ements from online -lJiemest(ie.idg.i,e sMibmes:
el ements so that children can easily relate t
together with their parents. -SeElpagatfiomdiThgery
t hat whi |l e e aerkl yi naddeopl eensdceennctes fsreom par ent al cCo

invol vement and awstppohgiloésjaekat sonship

P2-G7: nASince they spend a |l ot of time doi ng
time with their parents. So, they can do t

gual ity time doing it.o

Participants pointed o-disédrhgagefrmernts ocnaen cbhe

chall enging, particularly for those who are a
of addiction). Wi thout ©parentlali ts upheerivri dinare paer
mi ght not practice disengagement . Howdwer , s

parentfa6,5]Jouwulrespartici pants discussed ways to
technol ogi es. For exampl e, in the foll owing
adol escent might neontf omacnetd trou Ifeosl.| plern eptahr aeton it d s I ¢

robot companion to Iimit their tech use coul d

6 6
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robot will be connected to [the

control t hose. But Tamal [the story cbh

controllihglthehepybaté¢ already addicted, I
ution by themselves. They might

Similarly,

early

P1-65:

chil dr

P1-G5:
mi ght
happen

woul d

cC8ngid

| I enge

ntifie

chall e

members of Group 5 discussed th

escent from finding ways to navi

I, Il think, my original i dea was
think i f the parents are contro
So, maybe the childrethhei gphteht s

events that. I mean they could b

the parentés controlling, hones"
stop. Maybe if the parents tel

theydre good kidsAntdhbéaypakbttyy

hat. And the app would also boos
g Childrends Emotions while Desi
ng solutions, our participants ¢

rl'y adol escents might encounter

stances where eanrl|l ymniadolusd ealnt aan
emotions through their design s

nging for c¢children to disengage

vitydoeahy06f make Bhts transitio

6 7
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came up with solutions such as distracting t|

t hemes and saying encouraging words.

During the study sessions, our participant

mi ght make early adolescents feel a | ack of t

P7G3: AMy dad told me about an app his bos:

ti me he spent studying and playing. But |

t his, I wi || be very sad. o

As discussed before, participants did want
that children with addiction would not escape
feeling trusted in the procasd aondsexpetrthedch
exampl e, Group b506s final solution requires a

compl etion to the parents to earn screenti me

G5 group member sd tPHat atctkeniorw!l €dlget i on mi ght [

adol escents and P14 believed that it should b
emotional well being:
P1-G5: ABut hereds the thing, i f you did gi

thinking that even i f they did it [the ass

parents wondét trust them?0

P1-&5: Al think the parents can reassure th

6 8
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3.2P8sBtive Reinforcement to Motivate Partioci

-check boxes to mark
completed goals

/f Select You \\ // Crooee \\ /f oty \\ [ Begioner
OO% 2

3
OO O 5
800 e | || |25 | ,
\ O / \ ) Goal [ ]
o S\ "o /N0 J \ O/

-circles represent interests subgoal complted
earns a small reward

=‘_-_._.__ .
. SubGoal D Intermediate

SubGonl D Advanced
SubGoal Expert

SubGoal D

g

-Once your main goal
is completed, you earn
your grand reward

Fi gbFienal Design Sketch by Group 7 (G7); This
are goals that they wil!/l accomplish coll abor
rewarded.

One design factor found in al most all of our
positive reinforcement (see Figures 4 and 5)
di sengagement, they di scusvsatdorbso.t hUpionnt rcionnspilcy i
rul es, participants wanted to appreciate then
ti me) and with words and gestures of encour a
positive emot i cemsgargeegneerndi rbgy trmeackh ndgi st he chi |l dr

recognized and appreciated.

P3G1: fGive them creative tasks! Give rewar

Gami ficati#«mowmns taecwenlilgue t o mo |t 1 %aarjtde use

reinforcement iIis adé&éeygredpoamint|[ &3 Jmo wreex peu
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study wi-ddhhowlddye®uth demonstrated the effect

change in case of preventing [slu/lllelt anceuBnbgseseot
activities to |Iimit tech use, our partliicfiepant
activities. The following is a short i nter ac

gami fying household chores:

P5G2: AAn app can have different | evels wit
go to that part of the house and do this,

P 4G 2 : fiLi ke a treasure hunt! o

Competition S known to encour §d&Ojprarti ci
participants also talked about itmegluyidngeehiela

otherdés proge®issgahedss heechnol ogy woul d win r

Group 5 added a | eaderboard in their final S C
participants believed that having a sdhnseeaeof
activities might influence early adol escents

P1-G5: AEveryone i s gonna s.eleh ehyodw | mubceh |tihkee ,

Everyone is seeing that | didndét do that m

3.2R8|1 d4tedness and Novelty to Make I ntervent.

From t he -gpeanretriactiepda nddesi gn sol utions, we obser\
design el ements that are either relatable or
companion who could educanteed itthisse eimefdort rmatti @

someone relatabl e, preferably from children o
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So first we will make robot with Raspberry Pi and Ai installed. Then we will make application
for control it.

Robot specs - Screen, Speaker, Microphone, Raspberry Pi, Ai, camera, Signal Antenna and
Bluetooth

Features in this

The robot will be

The robot will give connected to the robot:

them creative tasks,

L Kids' devices. Will
e tum off the devices * Parents can set
drawing/crafting "l ' after a fxed time. limitation for
b devices using the
‘ robot. 3
hercbot il ay It will remind Parents can select
and talk with the hirln to a:ttop content for Tamal
kids. It will also tell using era
them stories, and using the robot.
them stories, an fixed time g
for Harmful
cgntnxnhrt The robot will have will gve 3 "ri::v",;"
notification ;E::':?'::i ;.omo ni:muronoc.
fomthe e e arersang
robot.

Fi gotFienal Design Sketch by Group 1 (G1); A comp
overuse and support them in disengac¢

that early adolescents oftent seik lpd2einfe nd sp eod

ment or or companion was not possible, they wa
robot with a childdés voice. For example, Grou|
with characteristics that children can relate
t hitfThe robot will have a kidbés voice and frier

While the ideas mostly <centered on a peert
motivational adult character representing som
hero, a sportsperson). Early adwhesbenfsesnt e

not wanting to foeMHoowwvparenthals mQuloeip seemed

accept guidance from an influential figure th;
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guote il lustrates how Group 2 incorporated th
character in their final solution:
P4G 2 : AThere can be an application where a
sportsman can appear and remind him about
their favorite person. o
Thus, while participants preferred the dig
excited to have the opportunity to interact w
a robot or a holographic crhgartalte e )t e ©Omrei gpuwd s
novelty factor might wear of f. To introduce ¢
t hought about randomizing the character of thi

QOu

t h

ac

S e

r e

t h

vesletelki ng t eaadmmaeny atdhoaltd Si&é¢ nc e

.Bi.scussi on

rr study findings provide insights into digi
at early adolescents perceive as usgefsulgnt o
tivities, participantfsorn na olual &rnaa yb etmrpdars i
nse of autonomy and parental control, to mof
i nforcement and to consider early adol esce
ntoring and rnee sastaagbilneg cfhraormact er s and t he [
mponents that mi ght attract i nterest. These
sign ideas suggested by participants are su

esspeetives kFor tdheamplter adawcer.di ng to devel
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Tab3t eA summary of key design factors and associated de
sessions.

Key Design Exampl e Design | de

Keeping track of ti me
A Balance betwe(Planning theiarn do vbnaluasnacgiengt iinne w

More Agency &lJoint activities with parents/f

I nvol vementEnabling parents to have some ¢
Masking parent al control with t
Considering Chi|Feeling trusted by the parents
while DesigninfnSeamless transition from screen
Strategies|All owing the activity to concl u
Rai sing awareness about tech ov
_ _ _ Engaging in creative tasks and
Positive Reinfo )
o |{l'ncorporating rewards, encourag
Participatdi ) ) ) . ) .
Gami fication of offline actiwvit
Competition with friends or fan

A mentor/companion to raise awa
Rel atedness andRel atable design el ements in th
I nterventions|flnteresting/ novel technol ogi cal

I ntroducing el ements of surpris

in early adolescence start to develop a sense
[ 166 Previous research states that teens feel
use overlook theif206@dhs caand i kepgctraetdiades t o
that early adolescentsd emotions should not b
our participants, prior research also suggest
pantem i nvolvement [ 1ah]dhaol lwebohraaua onbserved
considering and designing for these factors
awareness of the core issues. We hope that
adol escent de sasgneerfsurctahnersemovt i vator for HCI r

to tackle these complex considerations to cre
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t h

S e

cr

t h

a

of

Gi

co

of

ot

st

Throughout the process of generating a des

at , initially, mo s t of the-oparemniteidp sntratel
tting strict time | imits$ofornghthdmeno wi 8¢
oss the | imits). During the timespan of our

eir focus from those cestrictsovleusiobusi ohss
restribtiparappipaots selected solutions th
agency with design el ements that aim to mot
ven that early adol es aemgtud] &6i,e¥ ichai psa bsl hei fotf apli

nse from a developmental standpoint.

Anot her goal achieved through this study i
re of a voice in the design process, a goal
ices in determiningbpatent pp8RPp8d®PrhdBundy
t hod enaqbdleidt wigdl | aboration and contributic
e strendebigh a&apprecach to elicit feedback f

chnol ogy use and diesamnhgagreanemtc o IPlaalk a rcd tpiawnd |

di fferent ideas and mutually <created one
mbi nati-desofno tthawsikled i ngeaact i vities, and focu

hel p nsoctaifvfaotled apnadr t i ci pant sd creative col |l s
garding the story creation process. On one
ntextualize the,amrdowleembasfertvedh pavdniwcse@ants

their stwhegnoaasiaepemgomasi gn solutions in
her hand, it i s possible that askbauofbudptahretri ci
i mul ate design i dedsorandemr cwimpea ru ssefnu la ntdo
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the data, we also had some difficulty discern
their thoughts and ideas in their own experie

how the fictitious char actperssmibgHti tfyedlh.atF pratr

have someti mes been hesitant to fully express

Conducting the study online meadaretsiwe Ipad cte
(e. g., Zoom, Google Slides, and Google Jambo
concerns. For example, since dr awihreg Gioo gmaer &1 ¢
with icons of sample characters and different
to focus on story creation i mmediately as opp

draw and how to donsotwietyhinmm ghhe hape! il daiitce
expression. Bot h Googl e Slides and Googl e .
coll aboratiof ibme shawigrrg rmaale by t he particiop
using Googl ek gtaambiorag dt He rf isn al solution was t
mouse had difficulties sketching in the appl:i
a picture of t heir sketch and attach tiot t o
communicate their ideas, ot her groupmates cou
directly and would instead provide verbal sug
paper sketch. Despite theseeewitth 6Goegke 8Surd
was positive. Al t hough a few participants did
did not observe any real di fficulties owing t
calesign wbenviparées ci pants had any confusion
would help them out. Al | participants seemed

attended classes online during the height of
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3.3Lilmitations and Generalizability
Qur online study allowed wus to include part
introduced diversity to our sample. However,
patterns in how participanteienbaskgnedndsesi §it
given that our study was solely focused on
di sengagement, we did not involve their paren
their opinions afnodc uisd eoafs owerr es ttuhdey stool ei ncr e as e
our design process. Thus, we did not conduct
consequentl vy, were not able to collect t heir
educdt iboacak gr eccroch,oms @i @andGinvaerni ttahlats tsaotcuisoe.c o n
can I mpact parent al medi ati on st-chitledyi reesl atni ar
[ 164, 1&&NViIiNng information on participantsdé pa
contextualize participantsdé individual perspe
As discussed in our study met hod, our grou
participants with previous rel at[iloh&hti paki, e svhw i
di fferent group dynamics might produce diffe
Similarly, since we formed groups based on par
di stribution in the ugernocuepds ,t hweh iccohl Inmeicgthitv eh adveec i
exampl e, whil e thinking about an early adol e
character. This might be duiet woo gtrhoeu pgse nhdaedr tdwo
one boy ,patrhnee p@amdups had one girl andoyw wo b
groups. Since male participants[Lla280hfgrthep et w
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mor

egiarlll groups, we might see more stories wit

used these characters as personas, this might

3.3ummary

ough -vaessimuthasgdoupaeasi ge sbudgar lwe 2@l ®3 &
cephdommpi ni ons regardi ngi rndien gss sfutke so fg rt eesce
sions ofhew iemasightadohppoepé¢-mhdtimati sd ool ut
what factors they think might be helpful 1

hndOubogys.tudy met hods encouraged active par

ilitated valuabl e cdenstirg o @Gersossisoundsy.r f n g dti m g
unded in the perspectives of early adol esc
nex-t study, which i nvol vecsendxplcortiencgh tnhee
utions.
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Exploring A Design Space f
Facilitating Early Adol esce

Par€mt | d Perspective

Il n this chapter, we define a desdseghgspatedyn
|l iterature on parental conause]| &aobi)g e ammedd ieaatril
adol esscealrdtgaud ati ont abiilnivteiseé $ gat e t he design

addressing excessive tech use among early ado
design factors t hat early adol escent s deeme:
di sengagement , hewat eo veehréasrfed i itvieg &y itmtaom acti or
requireslembhe ekAd dirtaitd manl.| vy, given that di git

78



Exploring A Design Space for Digital Il nt o

i mpl emented within a family setting, it 1 s ess
early adolescentsd design preferences and per
early adenhtrsicendesi gn spiace, fohi dihgi hadbl vader
design solutions and assessing them by incoryg

their parents. I n doing so, we investigated t

1)What di mensions should be considered whe:
digital i nterventions targeting early ado
2)Wher e do early adol escent so and t heir

di sengagement | ie within this design spac

Thicsh apthesro er approach t o defciennitnrgi ca nd eesa rglny
outda netudy eliciting the preferences of ear |
medi ation,siasd fpnesagt. See AppenWnixveB.sl tfyorc
Manitoba Reseafoh EhhscstBdardThis 'Workdi was
Conference&oampuHuemand nteraction (Nordi CHI ' 24)

[ 3.8]

4 Approach

Il n thist hpdeasscaar a@fh, we aimed to formul ate a de
addressing early adolescentsd tech disengagem
design solutions and alternatives tbatenmesig
structured byhhkheycdpimanmaitemgs es, f e actounrse sd,e raendd

throughout t h[e9.3d ddiign cpmecepPds i s I mportant be
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making decisions, understanding the [hpga¢t of
Addi tiadeaslilgn, space facilitates communicati on

explorationg$l@B]adaptati ons

I n defining and exploring an initial desigrt
Design approach, which utilizes desigh2aBiifad
(di scussed IinAsecurohi 2sB8.2)ep, we outlined a
four Kkey adrney sa daaglsensccye ntssugopporti ve parental e

and mentorship approaches (see section 4.1.1
concepts as video prototypes, each focusing o
4. 1. 2)h.enWeconducted an elicitation study with

and a par eprtobewdh etrheeiwe perceptions of the desi

4. 1Folr.mul ating Design Space Dimensions

To formul ate a design s pacearfloyr addiog wekesaclearts u é |
| iteraturnedonateixoins tsitirgat egi es @aamdepanehni,ak med
technical) [nedvd@dtir8nl04, 106, 114edr5lly 1 GaRleollf®ek,ck8
regul at i(oensglidnjtowernfadl n@g6, 75, 135, 1,5 6am@ddklly 173
adol epsecrecneti ved i mportant des-dgoai gdracsobudy i deng

reinforcemefrromagédnscy)iteratuwe anedabed arseoer

di mensions with the potenti al to influence ea
sever al rounds of iteration, we refined this
that the | itemptouneandygyedt d axzrkecl arity as to

|l i e. sWeibe these di mensions bel ow.

80



Exploring A Design Space for Digital Il nt o

4. 1.LvEIl of Early Adol es-clindls 6ARgrayxy: Low Ag

I n odescgn study, early adolescents expressed
tech disengagement (section 3.2.3.1),[5Bikely
Encour agiwag ennelss and all owing them to take <cf
mi ght motivate them to adhere to the mediatio

bal ance between giving earl|l wppdopesateprpt paagah

While giving full autonomy might | ead some ea
parent al contr ol can hinder t heriaggusleantsee. oWi tih
di mension, we @&Gesm nablex pll ov el ticnfe agency for e
the spectrum is | ow agency, where parents wou!
usage rul es. On the opposite end, earlgsadol e

and tracking their progress. The middle of th

|l evel of both early adolescentsd agency and p
4. 1 Lev2l]l of Supportive Parental En-gAgtimeat : L
Parent al Engagement

The l iterature i ndicates t hat supportive pa

di sengagement practice is crucialbeigmgPécrahly
Not being eamndiyd eardeom eetsicdennst swhi | e moni toring o
rules can | ead t d ofwpwudtérRadtsi, o2rilvVigabrirdd ymi asqt or leuésst ¢ e n t
more independence, they also desire a support,|
parent al [ BVpolLedBdmehi ghl i dkeséedn(i setewndlyecadad on 3.
Conversely, parent al overinvol vement <can cr ea

[ 5,0] To expdiomeestbhs on one end, we have | i mit
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parent refrains from interfering or participat
ot her end, there is active parental engagemen
chil dés tech di sengagegnetnhte prruwlceess st, h eerasge ll, websy
adol easncde nhtavi ng daily discussions about their
represents a moderate | evel of supportive par

wi elarly adbloemscdarmteir progress and addressing
regarding their tech dipsacgagemgntdi progage mem
di mension diff eear Ify oandadglleenscdydoretvsad t dfat hi gh en

necessarily eneralny coddelcend duesmtgsed by enf orcing ru

4. 1. Type of Menbassti plenPareeahi ol Ment or shiop

Whil e parental mentorship Iis a common appr o:
[ 90, 134, phe8ebr d ment orship might al so have ad\
significant influenfpé&d4?d)seinacg ye amldyt eand e ed s/c eonnc
peer s, promoting supportive accountability am
behavioral [ 102§ mvdoeudrii gcnpsasrttuidsyu,ggaeassed t hat a n
pe-ef ke, relatable characteristics could help

these insights, this di menshase dk xgpn d rpesr. &rhtea ls

4. 1. Typse of Motivation:Exltmt misngi dMoMao tviax atoino n

I n odesicgn study with early adolescents, incot
tech usage rules was a common el ement of thei
3.2.3.3)r.ecTovpniwzezdd f or ms arfd meoxtirviartdiom,, plnawy iir
promoting bé¢R®BYIiMrrichangemoti vation is the int

the enjoyment or satisfaction of doing the ac

8 2
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to do an activity for some other goals, which
fear of poBi.4K@amgcnotr)porating both intrinsic mot
of fline activities) and extrinsic motivation
overuse to early adodescgmt spadyi diTmengsfonp, o
aim to explore different types of motivation.
intrinsic motivat i-nont,i weatiicdn eanpd aisn tzeersn aslel sfat i
we have designs t hians il e vmeataigweatpiramarwHhiyc te xrteal i
incentives. The middle point on the spectrum

moti vati on.

Whil e other design dimensions may al so be
di mensions for oufweinnirticaldesamnlny spaalee saeasntt he
to i mpact early adolescentsdoetemobtdidesngape me

Among the four desi gndefsaicgtriobrast aiddgeinntg fciheidl dirne noc

with parental involvement, considering childr
and relatednéewediandnonovdeilrteyctl y include the |
di mensi on. |l nstead, we integrated el ements o

concepts that explore unique <combinations of

di seng@ogeemge rets s, soci al interaction with peers
4. 1. 2. Additionall vy, we modi fied and expande
emoti onso, by embedding it within tbde duenetnesi
|l iterature highlighting its i mport ameieng nanmnd p

promoting effecti[WReO6L clM]di sengagement
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4 .

Ut

1Ge2ner ati ng Design Concepts

ilizing our design di mensions and drawing

Designo in desi[ghh, &lp,a&%eleYPplher at edndesi gn coni

t h

an

t h

ab

di

tr

au

t h

i n

em into artifacts to use as probes to solic
d sketching, we aimed to aarclow easdoo lpes csepretic v
at demonstrate contrasting ideas by explori
ovementioned design di mensi ons. During t hi
mensions in certain direacrnd onbBatanidnwlodédv endot L
aodd s . For example, our first study findings
tonomy in their tech disengagement ©practice
at incorporates very | hmbtpdragengyi nAddnsti

effective for those who do not value tech
ctors could dimini h6lédrede, iaudrmridesicgmoct o N
| ance, avoiding these extremes (e.g., usi ng

mbi nations with different relative weights.

i f frAauletnitdi mensi owal atsmbinmatidomsit erconnecti o

r exampl e, designing for a high degree of

tivation.

OQur exploration of the design di mensions |
nerated fhdeéi mgdpumt otypes ugdi2rRRd |Stchree emesrhooit
al | the features of these prototypes are

sign concepts into tangible protoggpesat wd

sign solutions fronmnChéaPt 25320k digad s\ e otne
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strategies proppSed@2ibBSpRilod2Thd8Bado®derlddbn 6
descrbiedeodvM ol | awevd shwl repheised n tmatt iea@dn pdfacemen

di mensions to highlight the diverse areas the

4. 1. P20 otypehli:l|l dPaknerntug ( PCU)

This design concept explores allowing early
di sengagement together priamspici ed hyiinhe madvan
[ 110, 1n14]t-6ki Pdrenpl ug prototype (Figure 7), &

their own set of device rules that they have

a |list of daily offline acdi(Vkitdglerse thAat The,y
l imits for device usage, and a |ist of remind
to follow the rules. They also have the optio

on recommendathiidds etnd it delsted skerddndari es to ma

»~ 1 hour painting ~ 1hour gym
~ 1 hour cycling ~ 1 hour reading books
+ 2 hour 30 minutes reading books + 2 hour cooking
1 hour chores 2 hour chores
Finish homework Finish officework 5h 26 min. per dsy 3 h 40 min. per oy
sEEall:  ENRNNNG
13 h 49 men 10 h & mn 4 h 57 min 12h45min. 3 h 30 min. 2h 37 min.
Weekly Total Weekly Total
@ Send a text to your parent
A B c Wowl You are doing so great
R

Cancel Continue

Taylor Taylor's Parent

FigauAefew screens@hitlsd fUropn P@;r e(hnA) The early ad
can edit according to their interests. (B) The
progress and nmeos sraegre neda cabn detemesrbotr sgef (t he ot h

Appendi)x B. 2.1
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usaglelOhnd negoettanhg Wwidv b1préhiee ptrsot ot ype enabl ¢
the early adolescent to remind each other abo
progress and exchange encouraging messages (
reinforcemenitng who cbarlagcaddl escent s, can mot
(secxt)3onThere is a "My Journal’' feature (incl
refl ecevalusttil®rd atld olwi ng early adol escents to
the device rules and their tech disengagement
parents, with the aim ofl0aéb]itating open <co

This design conc-bpsedmmbasorshbhi paapdtacti v
since the parents are regul arl y -psruapcetrivciisnign gt

di sengagement with them. The ruleems sar éedeales o t i

of agency is medium. While the early adol esce
goal s, t he wrlatkii magt er edqaudirssisoncol | aborati on wi t|
motivation, this debBigntconseptandmbkhesnbdbc
emphasis on intrinsic motivation. For exampl e,

in sefffection through thempouwvaali oheabumanaigm
sesre of accountability and encouraging message

to adhere to mitl8dl]ly defined rul es

4. 1 P202o0type 2: TechBreak Buddies (TBB)

This desiegnp hasnzept peer support, | everaging i
active engagement among early adbikedcesuoppocbm

[ 17181 this prototype, early adolescents and t

daily offline tasks, sharing any interesting e

8 6
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(Figure 8A), atmoinng otrd ngu mmalr 1dlizgea2t@DI] oaswgtho i ey
|l i ke viewing each otherdés task | ists, sharin
comments (Figure 8B), and sending reminders al
encourages social nigmtgemaat i om pdadrsendctad @ lacce v ivad
These desi gnbadsecdi sctmnsesagaer ch suggesting that
behaviors by observing the outcomes of ot her:s
reinforcessddddpi 6¢c onally, the peers can sched
promote peer coll aboration. To foster a posi
c omp e t[ilt8i8ochne prototype does not share an e a
di sengagement with others.

The primary focus of-based mesignsiciomcepher
engagement , and the early adolescentsd agency
make their own decisions regardnngnwhahapoéft hi
their friends, track their own progress, and

combination of intrinsic and extrinsic motival

July-2023

§ M T W T F 8a

3 4 5 6 7

9 10 1 12 13 14 15
6 17 18 19 20 21 2

23 24 25 26 27 28 29
Fun Offline Things That Sam Did Today a0 [

Hi guys! Today | went for a walk Here's a
the park_It was so nicel Do you guys
time?

You

[ |oFfline Tasks

Create New Event

picture of the pa
wanna join me next

[ |Work on my science project

lave not gone aver time limits

Commaents

Comments

‘Comments

Parker: Wow Saml You did greal today.

. Jade: Hi Sam! Il join you for the walk
Parker: What project are you Jomorraw.

working on? Wite a comment

Fi g&reScreenshots from TechBreak Buddies; (A) Th
track their own progress. Their task update wil
peer 6s profil,e,ansdeel etahvee rmeuspsdaagteess. ( C) They can

ot her abo(sctr etehnes hroutlse so.f t he o tAlpgre nfde)xt Br. s
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than the previ owexadmpdiegn caerada mtg. porsonal l i s
pursue their own interests.ekEnpgprmeng oh aopper
ot hers can al so creat e [i98]ne rtpheer sootnhaelr ihnanrd,n ssih
with peers promotes a sense of accompli shment
extrinsid 9rfidetaivviantgi ocnromment s and encouragement

social support, which contribuf&@&a88f{o both int

4. 1 P2o3 otSepeeh:Savior (SS)

The third design concept integrates a motivat
growing sense of indepémvrdenes| §6bjhAvecatal pgat.e
calesign study findings, guidance from an inf]l

|l i ke characteristics might encour a@de sadpherter o

all ows early adolescents to choose their pre-
(Figure 9C) . Thi s ccrheaartaec taerl iwdtl ofhed fpf Itihreen t a
Your Tasks |
A « 1 hour painting / " ) ‘ i B
« 1 hour cycling G
« 2 hour 30 minutes reading books
+ hour chres A — prTey
Finish homework |\_':.’::“‘:‘.;:':‘"5:, o
e —— -—) ] i 0
Edit Tasks
i (0]

These are the time limits for
device use. Don't worry! | will
remind you before you reach

the limits. If you ever want to Set 2 hours time limits for games m : - |
talk about these rules, just e 04
send a text to your parents. Set 30 minutes time limits for soclal media Q c G

1 want to discuss my time limits & tasks with my parents

FigareScreenShroeasnS$Sawimor; (A) A virtual characte
(B) The character will share their tech diseng:
follow the rules. (C) ZAdet lrardliyarnaotl ers (<qaecemdihn

ot her featur dppeani)kxe Bf. RumBd i n

8 8
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ideas, fapglianmniang nfjo2x2e 196bchhe wshaageact er wi l |l al s

I i mi t-asp p(rporveed by parents) and remind the wuser

character wil| p etrheo dda excrall Yy ya dcdleecskcemt wabocut t
feel uncertain about any tasks or the rules, |
parents. The companion character acts as an

adokmesc by encouraging rule follllOdwi7T@heancthat ac
informs the early adolescent of their progres
their adherence to the rules (Figdmél @B) ngl f t
prototype wil/ di splay how cloesewarndhse kasdd ail
achievement s. Jaens ¢ i ebement andf data visuali z
behavior change an[d59molt2 5,alt6e3 ,pla7rdt,i2x04plat i on
This design concept has a different mentor
which is a motivat-iokalreharablterchwavihctpemlrst
char aaserext er nal influence from paremased t he
mentorship. The | evel of early adol escentsd ac¢
concept. Even though they can ocnhado stea stkh diirs tfsa
their progresse wbtpahhemmred \hed ptrierhe | i mi t s anc
by parents indicate a certain {Cahveld dampéxtger mp
and early adolescents were equally imtvoil sy eal 3o
relatively | imited, with the parents relying
di sengagement practice than being actively i1

extrinsic motivation. rbomrthramphkteyaetnooal agém
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Level of Early

Adolescents’ Agency Low Agency

Level of Supportive Limited Parental

Parental Engagement Engagement
. Peer-based
Type of Mentorship Mentorship
Type of Motivation vl
yP Motivation

High Agency

Active Parental
Engagement

g

4 E ﬂ.p Parental Mentorship
— -

[
>

Extrinsic Motivation

Figufbva sual representation of our estimated pl ac

di mensi ons.
play a more prominent role than the intrinsic
suggest emdondiitsdr, i rsg)l .f
4 . RlLicitation Study
We used t-fhiedenleidi wmprototypes described above
adol escledntyse a(rlsl) and one of their parents to i
concept s. To ensure consi stooerypeswhiwlee cdemadrd
demonstrations for each prototype. Prior work
can provoke open dialogues about the use and
[ 6, 24,.81CrleQalt]li ng video demonstrations also ha
perspectives on multiple points on the design

i mpl emeh84a}li ons
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4. 2Palr.ti ci pant s

We rec
( Mean:
of the
i nform
data o
on a r

with m

r

S

e

b

e

(0]

uited 26 participants; 13 é€ear lyye aa o lod s
12. 5, SD: 1.2) and one of their parent
e early adol escent sdiehagdh @Gueuvdsyampgl § Piaz ¢
d by other studies dXpl,dB89ndodedid@pt hip
tained from each participant, Bagdedr ag!
commended daily screen time | i[mi6t7]f or

re than 6 hour,7daulryetogsbdéeréeg exces:

participants required experience udsnmi dagita
our-de®i gn ADudyt al medi ao in our recruitment
make its inter pelestomit $ tweurrtf Ipw detvid loes rsetcuduyi t ed b
advertisements on soci al media channels (e.g.
throughout our wuniversity campus namwdaddmmumptl
[ 889 expand our participant pool . Al parti ci i
the UK. The participants came from diverse cL
Europe: 2, l ndi genous: 2, LaAtsi m: ArBer. i do:st 2 ,0f N
participants were married or partnered (12/13)
income of more than $75, 000 CAD (8/13). Among
who attended plaeastudegsisnonwog ®€@ch with a dif
To appreciate their time and effort, we of
parent as an honorari um. We informed the par!
voluntary, and they could withedgatwi Yye omondeqts
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We obtained written consent from the parent s
adol escents before scheduling the study sessi

ot her researcher participated in or facilitat

4. 2St2udy Tasks & Procedure

Before attendi 0§Fi gheesflidyg ummas i pwees aosukre ds ttuhdey
participant tsd udy mplaectkg r asprdeesyia prtedyd 3@ 8 ]
coll ected participants' demographic i nf or mat
backgr ouemadgnsmicda,o and marital status.

The parent and the early adolescent attend
observe relationship dynamics and prompted i
sessions |l asted approxi matel y pald ptocs €9 @ fmidmu tae

| started the session by i ntr odpuacritnigc iopuarn trse
compl ete a survey regarding the wearly adol es
household rules regardi hp@37heirt httanrchdemoaers( ad.

prototypes discusseTlo igiatthheer pdreetvaiiol uesd sfeecetdiboanc.

concept s, after cearcducdeendo nssttrsumedti wornesde miint er vi e
participant, al ways yb eagdon teisacgepn@int h t henqui red
Rank
Pre-Study Protot Semi- Prototypes
Background = rototype - structured
& Tech Use Demonstration Interview ‘
Survey loint
Repeat for all three prototypes Discussion

Fi glbuiEd i ciSttautdiyonPr ocedur e.
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they | iked or disliked in the prototype, and
gain additional contextual i nsight, I asked t
would be useful to | imit e hieti rmidgehvti creo tu-skee amd|

bal anced the order of the prototype demonstra
After demonstrating al/l three prototypes,
according to their preferences, recording the
ended the study session witlgmhas)onhb ¢@¢giastuss.i
rankings and thougabDwsr iomg tthieil sl edbikgpaiu Spogailtabniica mp a
refl ¢ cite o nesbseohntihneégih o i wheest,her t hey woul d use an

r elail f ¢ echrad et htohsegimrtt he ot her particppahébdbsenesg

4. 2Da3t.a Coll ection & Analysis

Qur primary source of data is the recordings
reactions toward our video demesntsrturcattuiroends ,i ntthe
and joint discussions, ands .t hleitrr arnasnckriinbgesd otfh
applied Reflexipttdhematti caeatybBed data. | be
the transcripts multiple times to better und
interpret participantsé quotes. Once all rel e
by i demnctoidfeysi cgapturing the overarching narrati
similar underlying concepts, which wef &5f]hen
Later, through several rounds of i1terat4ions,

tune these themesr,efwhielhei mg wavyws hcrtdes ori gin
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authenticity. We discussed our interpretations:e
revised them until an agreement was reached.
To understand participantsd preferences fo
performed a targeted analysis on the transcr.i
the dimensions as previously [@diEoi nt Btsdaeal
concentrated on the joint di scussi ons, as th
t houghts on the dimensionsiafenen fsedi m@ mndnmeint &
design di mensi on frraotne dt hteh etnr asnusbcjreicpttisv ed nyd wi t
medi um, me d thu ng,h , meadchidu nhi g h. These ratings wer
di scussions with the second HCI wee sde asrccrheeri.z el
di mensiondg haat teonsi dering them as conti nuums
granul arity for each ¢ onpnoesntt icoanne db et hcehsael |ceonngmel

within the dimensions to illustrate the range

-

Figure 12).

4 . Bi.ndi ngs

Thi s eseattioiuooe & | nldeé gigs rsiumgyavatiteh saur vey data t o p
on participants6 technol ogyt ushaegne i astetaesrsessaa rd
participant sovaatidgdyissuatess dfowauwu dri daisti gmrtebseennctesp t
findings from the targeted analysis regarding

design di mensi ons.
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4. 3Ralr.ti ci pantsd Technology Use and Family Deyv

OQur survey findings provide insights into the
our participanhedésamehsetwagil aeokedodttihornhe paren
child to identify potenti al di screpancies in
adol escentsd most wused devices included smart
and televisions. tTaHe rmd sts d mmerbaurtd epdeersecrt 8 £ h 3 )
di fferent de)v,i cen dusiamgtee r(n7e/tl 3cont ent rul es (71
speci fic boundaries for device wusage. We o0b:
perceptions and early adol escent-sel atwad enmeglsss
i nasntc e, while nine parehtese rteipmes edf ienméd oot i ho
were completely unaware of this rule in their
of 10 out of 13 pairs aboegkibmeqgeened, cenfl |
reported a higheéemrmrebkeggenmnywi déntrsul ehan thei
di screpancies in perceived rules, early adol e:
areas of miscommuhdcati sa Wwhomhuncl ear or i nc.

adol escents covertly bypassing the rul es.

4. 3Pa2rrentsd6 & Early Adolescentsd Reactions t

Concepts

Th isswsbe c tpir @ sfeintdi ngs from our thematic analysi
parti ci paarnet porloevbiedseedd as data from an early ad

t heir parent participant (e.gare PAagt i Apeainf iCe
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findings to prevent assumptions about agreemer

does not necessaril4dy8l]indi cate di sagreement

4. 4Mastl early adolescents favor edr aqulraetaiserd sk

may require parental control

Consistent with exi-gddsgingn |Ifiitredian gus,e eaardl yo uad oc
strong desire for increased aut ono[my7,h6 whre n2 0i6t]
They discussed various aspects of the design
desirabl e, e. g., having their voice in-settin
monitoring progress, and d&eawiidihngawleert st. o Thilea
agency provi ded by these +dmeat va¢es omi gmtd | ea
compliance with the device rulesqgr adanyngateat
mi ght pr-oemgtukastef nghitlhee osfefnese of i ndependenc

this age.

E1fil | i ke that the partematt itshen okti dc accmatnr oclhloior
do .. .fhink that if they could have more fr
the rules instead of the parent keep on re
P2: AActually, personally I donodot believe I
I 61 | have to rely on her. Thatoll make her

and make herself better. o

Whil e most parents understood early adol es

them also wanted more parent al control in the
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child could not exploit their freedom and navi
their c¢childbds tech disengagement progress anc
activities, suggesting-radlaacikonofabtirlustti eisn. t he

P3fil think he's going to put the app aside

checkdédask, | went outside to ride my bike.
wor klBBong.in the end, he was playing video ¢
|l nterestingly, some early adolescents al so
mi ght allow them to misuse their autonomy ove
i ncorporate some | evel of parental control
E1: Alf |1 wuse this (TBB), | don't think I
are not there and they don't know if I '"m |
According to the | irteegrudtauroer,y Isokw |Ilesv eclasn abfe
|l evel s of permissive parenting, particularly

chi[lld®5]Thi s suggests that earl yradol ascent abi
mi ght benefit more from an aut hogrrianattiinvge ppaarreer

mi ght even Jfewgel at heinr advel itiesscdMoreoegereprt esas

keeping parents informed about their activiti:
parent al monitoring.
El3odoiwe she (parent) has no involvement in
would go into my device if | '"m not there.
|l ooking through and see what | '"ve been doi
woubbe nice. Cause then she'd be |l ess curi ol
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4. 4Ba8t R groups valued supportive -pahrkedtdynamg.

have the potential to discourage it

Many of the parent and early adol escent part|
parent al engagement. They becloingweod |timagt weanyg amg
the tech disengagemardty prdod eaps em@sirerl at 6orons hi
di strust and confliChidd Ropl agamphphpe awEPopae |
di sengagement with the early adolescent and h
(e.g., by enaeddeajmutthuea |l e arhleyi radcarot i ons regard
sharing with the parents) while safeguarding e
they shift the parentsdé role from an enforcer

observed that the early adolescent participan

parents in a positive and friendly manner sh
engagement in their tech disengagement proces
E11: Al Ili ke the first one (PCU) more beca
with your parents. And it's more of a fair
chall enging you and they're on the phone 1
P3: Al | i keweohe,i nberaveenonhhe communicatio

being the parent and the child side of thi
the parent and the child. Like they had th
t hemsel ves tdo tkheienpg sgokiinngd, oafn | i ke maki ng yo

fricend

98



Exploring A Design Space for Digital Il nt o

Whil e most of the early adolescent partici
we also observed negative reactions from a fe
in their tech disengagement psreancttiinceen.t sT hnei guhntd
negative relationship dynamics or harsh pare
di sagreements during joint discussions. Liter

seldgul ation skitpkgeljn early adol escen

4. 4Par8nt al ment orship approaches aligned wit

Mo s t of our participants, i ncluding bot h pa
ment orship over the other mentorship approach:¢
study believed that their pgéeraenntmed tguisdca mpc & rwc
or virtual companions since parents have a d
wel |l being, and have a consistent presence in

gui dance whenever needed.

E13: Al know my friends are al ways there t.
parents help you is more reliableébecause,
you're in college, maybe you do, wt 1|ike

better. 0

Whil e many | i ked this approach, a few ear|l
not show good tech habits themselves this cou
E5: Al f the péreeynt yiosu tsehloluwwdmig dyodhwpy uhavaskt

done any this week, and you didn't either.
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Some participants in our study preferred t|
needs of early adol escent s. For example, thos
pebased approach, since it hasntweray sloowepgdr @rot

this approeahl gisedtebaert y more on t[hledi2r] pee
On the other hand, some early adolescents wit
ment or since it could béalseds memttrou sihv @ st. h ar i
t hat the t wo idfelLse vgenl do fmeAngseprocnysbe na mod sihT yppoe mi g h

i ntertwined.

E2f1 " | | probably be more motivated if i1it's
my parents (TBB). Cause |li ke they're more
same kind of problems, or |Iike the same |
E13: fAiLike you don't have your parents pre:
ease. And so, I feel l' i ke | could focus mo
So, | could focus more on doing something
The participants -ovhioe dtiedd nmoen tporesfheirp preeearl i
relies |l argely on the motivati oraasred iimuclrwem

that require equally mofilu&f(lThce pEarrt iyc iaplaontes cte
di scussed how their peerfrse,guvhaa el,a arki gthhte bnreo tai wn;

Parents expressed concerns about how the peer s

fl exi bl esdewiowd dr ulesult in conflicts and diss
P10: fAFriends one (TBB) is also good. But
some friends can be a negative influence.
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fol ks ®Raysalyet' s not Gbo,i depeday ngl to'ns t dlel

and how they are feeling, they might encou
When participants preferred virtual ment or
| ithoawaipodnci fi c virtual characters. A coupl e
such characters and felt a connection, ex
E2: nAlf it's I|ike a character thaté |ike f
t hat character, reminding me that, Il mi ght
motivated to follow it.o

Chdidsengagement acting as both intrinsic ar

ticipants appreciated the presence of bot
ticularly when i tdisgemgnegermerntm pMarcyt i ga mtgi «
| aborative efforts wadlrechedinai € smat onwat i
chBreak Buddieso encourages early adol esce
erpersonal i ntrinsic mo[t9.8]atni drm ef rodm etr h éh ajn
|l d Unplugdo involvesarbgt laidbhde sganmgamgte mamd
motes a greater sense of fairness and foc
king together was highly appreciated by ma
n extrinsic rewards

E5: nlf you're doing it alone (tech diseng

mu c h. But i f you're doing with friends, fo

t hem. 0O
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Vi e

mo t

The

nSc

t he

P12: fASo, this one (PCU) has no reward fun
people doing it cooperatively. Yeah, that':

reward system (SS). o

Both parents and early adolescents felt t
rinsic motivation. For exampl e, unl i ke tra
fCehnntl d Unplugo does not epalracye aadcochaudrcteanbbislail
l' y adol escent sowapedeadbedi ¢yt howsiiamgmract wi
l e using digital interventions (e.g., bot h
w each otherrmmts pracdhgr edsssemmgagptates on off

ouragement from others to engage with the

i vator s.
E6:.1Lfi can be greaBedauseaclcownndéatbislay yl. di d
it with something that is tracking, so |06l
accountable, and | make sure 1 6m really do
E2iProbably the fact that, |ike you coul d s
comment onBetaasd, syodfknow, | ike the c¢comm
encourage each other to keep doing it and
Edr by adolescents valued external rewar ds

i dea of achieving rewards wupon accompl i
reem)Saappeal ed to all early adol escent par
m to follow the rules even when they do no
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al so believed that extrin,sisome waardes aorud ar rbesc
mi ght under mi néi retarril rys iacd orhe@tsicweattison to | i mit

mi ght not hel pr etghuelma tdieovne.l op sel f

E5: AYou can get rewards for doing your t a:
push you in y@®@oh!owhawawywm Ili lge,nna get? | n
more 6sawfwdnt to finish all your boring tas:c
P10: Al am not 100% sure about the reward

but someti mes some parents might not want
example, |i ke pay for something that <coul d
meal |l this, all sort wokfgattbitviony Asdtotl ear

out of hand al so. 0

4. 4Adapting mediation approaches for diverse

OQur findings emphasize the i mportance of tail
early adolescents and their families. Partici
personalizing the intervendteivedn, oifndlewcdi g pemd
semdti vation to regulate tech wuse, family dyn

few parent participants di sc-mesedathioavn trhieg hrt
di fferent apprdoeascihgnt hcaonn cvelhpate aoouryenddl eBoedt as
of the digital i ntervention might be requir
Furthermore, a few parents thought that the d:¢

high | evels of tech dempieglite nTyg@est etcthe aidmdp @t
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addiction wi t h professitomnapr alcd li geenbgeafgderimee n &t te

individuals with addictjbbhllannot regulate th

P8: nAlf a child who has a |l ot of motivatio
technol ogy devices, it wild@l hel p him or he
any motivation, to reduce his or her techn
chidren a | ot . Il think the motivation is ve
P12: dAl'm | eery of how motivated our kids
can certainly I|ike it or driven to it. You
dopamine dump in our home with alhkof wus,
certainly I don't know how many times here
when it comes to video time, they're just
Parent participants also discussed the i mp
in a family setting. For exampl e, they highl:i

mi ght be necessary when different situations

P10: fAiSometi mes we can just on the spot de
|l i ke an extra effort to just tobtecruseff t

someti mes, this sort of decisions are spon

4. 3De3dt.er mining Participantsd Preferences Regar

The above findings provide insights into our

desi gn spacé@&hiasn ds whhsneeexppt lopna rétsirctihpearnt pr ef er enc
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P
- /-—_—_____—-\ .
Level of Early —
Adolescents’ Low Agency E High Agency
Agency P — ‘__‘-\.\>
o~ \_-_________—_-_____/
P
Level of L
Supportive Limited < << —— > Active
Parental Parental Parental
Engagement Engagement E Engagement
g /-"_-'__ _—-_'_"--\._
P
o /—-_-—-—-—\;
< < ——°*
Type of Peer-based Parental
Mentorship Mentorship E Mentorship
< E———
\_______ ______/
P
Type of Intrinsic < D > Extrinsic
Motivation Motivation Motivation
E
- /‘-_-_-—-____—-—-"\‘
- \__-__-_—___________-/'
Fi gu?Ae vi sual representation of the estimatec
di mension. The width of the ellipses demonst

preference of parents edmnyd early ad

findings from our targeted wdhrealey swiep arfathipsecdp s & ¢
comments onto preferences within the design
adol escentsd6 and parents’ comments related to

onto our proposed desigenspaceFbo bBkgmpl ght EA

don't | i ke it now [the rules], I will try and
use it [ t hei nidnitceartveesntti loant] . Dheir epr efyeraamd & st
agencyo is high. Figure 12 is an estimated rep
space, illustrating ranges in the dimensions
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Qur anal ysis revealed that mo s t odartlhye p:
adol esagemtcy® | irea nogre tohfe tnhied tdd veeimes i loing H eera ne mdy,
the early adolescents showed stronger prefer
primary preferences for |l ow |l evels of agency
actively in their eagrelmenadplroceesrst, 0 sast eecvhi ddeins
preferenckRar ¢ mtr a lb oahrhah tfdollr esonfi psoupporti ve engagenm
did not see a cl| eaorf ptrheefseer esnpceec tfrourmse iftohre re aernl dy
t heir preferences rangellasferdo mmean tnoe dihunm Itev ed
par emetnatlor shi p, with the majorSitnyi Iparrelfyer rwhnigl ea
adol escent compl etely disregarded parent al s u
| ower end ofA tchlee adriemme npsaitotneer n emer geédr Bobot he
parents and early adolescents mutual |y pref e

motivation, however, early atdtowewstrinhsi ¢ hmaovteid\

4. 3Qvde.r vi ew of Participantsé Preferences for t

Whil e our targeted analysis provides a sense
does not reveal the relative iIimportance of
i mportance, we | ooked at partscipaatBbBbdgunaekilan

more than half of t heChp a dt iUnipd aungtos arsa ntkheedi ri Pt
especially the parents (8/13). This might be
mentorship witlpitn tShixs echediygrmdodrecseent s al so

it provides parent al support without under mi
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Ranking of the Design Concepts
(Parents vs Early Adolescents)

w  3rd
a 3rd

w  2nd

a 2nd

Ee 1st

o 1st

o
wu
=
o

15
B Parent-Child Unplug B Tech Break Buddies M Screen Savior

Fi gbu3Pearents' and Early Adol esc

accountability. For these participants, paren
mi ght be considered mor e iWep ocorbtsaemnrtv etdh asno nieh es uopt
ot her two design c onficSecprtese naSsa vw eolrlo. waosr reaxnaknepd
by 17/ 26 of the participants (including 9/ 13
some | evel of external parent al control, it @
| evedar lof adoglenstcMindexsd Br eak Buddi esdo was rank
more than hal B8/)»3 déadirel ypaadkmnltessc(ent s had a mc
adol escentsd positive responses might be due
of agency, | ower l evel s of parent al engageme

preferrenalels tfloree concepts suggest the potent.

strategi es.

4 . Bi.scussi on

Our study findings reveal insights into the p

regarding i mportant design aspects to address
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participants did not always agree on the most
strong opinions. This suggests that our four
researchers interested dwell epeirmtgda rnugpetrrthiica nust.e I

interviews and joint discussions also shed |

t hat both early adolescents and parents in ou
bel i evetdurtensatl ifkeea-tgroad kisedg t i ammgd jse@&u frneagl ui l nagt icoonu.
They also showed enthusiasm for interventions

with their parents or peers, feefiagllthahor ahe
accountability.

OQur analyses identified areas of consensus
adol escents and parents across our design din
was theedt kyed hagfeerxceyent sshere all participants
all ow at |l east a moderate | evel of agency; h o
hi gher degree of agency than their parents. I
bet ween the two gtedpsa. cWmblieabooh wanintrins]
early adolescebnhbwapdawuidi agedt mdreast some ext
while parents strongly favorehasaed i mentparmremit
adol escents displayed more variability in thei

to bwenderstand these differences and how to e

approach could involve i dentif yeirnegnctelse t ®v edrels:
bal anced intervention. Il n situations of | imit
features that facilit.®Btue hnd eattiuateisomnsoudrd @QoMpE
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co

ef

mmuni cati on and all ow parents and early a
fectiveness over ti me.

As discussed above, parental views generall
ried, |l i kely due to their devel opment-al p ha
ncept s, and achikéeévRmerntgnmati ingattihcess tdicy erand

oups recommended customi zing st-mategated €Eal

ol escents might favor a virtual ment or, whe
wae#dansed mentorship. There are also opportu
ch as inbagedtisngapegies with parental me n
ol escents to select peers asfmemtoegufar pag

idance. Adj udck taarb |leea rsleyt tai dnoglse sbcaesret sé6 evol ving
ght al so be beneficial

Al t hough parents felt positively about wusi.

r design concepts, they -tadrsm e fafiescetdi vceonnecsesr.n
stering a sense of account arbliyl i & ¢ olbers ciemu sl
sengagement mi ght be initially motivating,

mi ni sh over time. A longitudinal study with

pects of the deselgy afi meatsiimgpseanley padoltevc
er ti me. Howe sairel ad uah dlolnesnge wihtah behavi or
rm process, which is particularly difficul
tervention designs [alrle3 |Qufrt edne siing nt hsepi arc ee aerxl pyl
a guide for developing more complete and r

tspgeal e validation [WilBbhr cerampl e maagsmmes Isit iem
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duration ofl epsoetxotsypagmde@g he as ey ndAaiod teisvcaetnitosn
for behavasorweclhla naggss ppecd roteicooinpam twodiaa k gw wé&mlid s
assiensgp e i ntiempvaecnttsi o n

Whil e motivating early adol escent[s6,4]ourres
calesign study has shown that formative desig

responsi bl e aésicgsitaitdiy@asend®urf urt her support

early adolescents in formative design, in thi
their insights into vartowgrdicmewcsingndg eahddi B
both independently and in social contexts (wi

not onl edconsi dlesi gn concepts for reducing t
feedback suggests their awareness of the 1 ss

di sengagement , there are other domains wher
activities could be beneficial, especially in
solutions may be uncertain (e.g., online safe
early adolescents and otntsei rWhp d reenttesc hi movtelral s &

tension for some families, we observed many p]

new disengagement strategies suitable for the

4. 4L ilmi tations and Generalizability
To broaden our participant pool beyond those
online sessions. Gi ven t he chall enge of con

participants could overhear eaclhndubér singbke

sessions. While the joint scehd d ido ndsy nalmi ccvee da nw
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meani ngf ul di scussions between them, some ear
share their opinions in front of parcéntlid du
relationships. Future studi esabsinhoulyd otfh eorverf ofr

situations where parent and early adol escent

Though our participants came from diverse
small to attribute any of the,vai imaHreallreistiyy ni n
st usdaymphe Chapteraddition, most of our participg

hi gh -escoocnioomi ¢ status and strong educational l

par-emitl d rel ationships an[d72hk 6 dirreerdbmo roen,l| i maes t
early adol escent participants were boys. Acco
teensd tech use is often gendered, 4+ egdiagibao
skills, as ¢@gaatatgitkad tdcBauss e untourree tshtaund yb ow

gentaftranced sampl e, -dnacd awndii n gb add kvgerrsen do,c iios r

the generalizability of our findings.

| nf or med by prior resedmciBle89edd Lpgd de b i
prototypepr aabsesdetsa geml i cit feedback on partici
various design dimensio«€téi hdodgswushbi 6asi | Wha
ensured consistency in demonstratingditrheectdes
interaction with the prototypes mi ght have ¢
responses to different features. Future studi

actual usefahdgnmngwi th our
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4 . Summary

| nformed by parktei sadd| eseént design factors i

from prior l iteratur e, we dingir oaluc ead tnme mvge nttiat g
addr ess early adolescentsd tech overuse. Our
di mensions that coul d i mpact early adol escen

technol ogy. Our proposed desigonf cbobhespt gli the me¢

serving as probes topehnsestteavady adol psicens s

possibilities. Our study findings offer i nsi
medi ation strategies, hi ghlighting areas of
i mportanfforavlemuese research. This design spac

serve as a resource for researchers and pract

strategies that are grounded insthe needs and
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A Systematic Revi ew of E X
Characterize Tech Disengage

Adol escent s

Designing appropriate digital interventions t ¢
tailored solutions that account for their uni
and a <cl ear under st-attdhaeng t of i dleet ctiyr evinti cht &
suitable for this demographic, ensuring inter
underexplored opportunities. While our wuser s
ear |l y adolvees caesn tuss epfeurlc eaind t heir preferences f
is needed to determine whether existing strat
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this gap, we conducted a systematic review of
research on tech disengagemenkEorsot uits oinsv & £1 e

define tech disengagement solutions as those

technol ogy, as oppe®ad tgwakom@mlsetteo nuonncover (
reseegrrceohpeorsed recommendati ons and identify unc
of potential digital interventions.
Specifically, this review was guided by the f.
1)Wh a't do researchers recommend in terms

di sengagement from tech overuse among ear
2)To what extent do these design recommen

adol escentsd and parent al preferences ide

Thi s ¢ hapstoaurr anettlhiodeo| ogy for conducting tF
detailing the pr ocessanafl yceaslrelgerccthi nagr,t i3tckr eese n(i sn

findingdéoredwimeng t hen, pirnecsleundtiendg an overview of

(swhbection 5.2.1), gualitative insights into t
(subsex.td.0o2) , and a discussion of how these r
prefersamhcex.tZ.o3n) . Thisedvowikt h ctomd wor k presen

been submitted to the 202%upHdPOM tE@an fCGoroepnecreata rnv

Soci al Computing (CSCW625) and is currently u

5.Approach

To identify HCI researchers' digmédhatr ecomsmend

addressing early adolescentsbé tech overuse, Wwe
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HCI |l i fepamt urwo prominenthedapabdbasdédMaye@O&€RUd)RO
Systematic reviews use a standardi zed, rigoro
identifying, selecting, and synthesizing all/l

guesfu@ngl8lh4@ontrast, traditional l i teratur

topic by qualitative] $18umBh@agogningi ndhrethederd
systematic review foll owed the PRI SMA gui del

structured r[elpdrjti ng process

5. 1Dalt.a Col l ecti on

We searcheeviewegebrterature from ACM Digital

Li brary adattahbeays ecsopvaeat hrigshear ch -rel BCedaddscbp

These databases also cover multidisciplinary r
on the design and technical aspeltd se o fwas gfi ura
informed by other systematic |itefaBuv7drtb«a] e

both datl®®4dishees search was conducted in May 20

various combinations of search keywords that

university | ibrarian. To focus on r ecgouvearte dn g
the target popul ation, technology, usage, and
terms as detailed in Table 4. We applied the

abstract typically hilgbubtglghousr tthear gesepopghl| & O
(aged4 1lears), we included additional keywor ds
but include children Iin this age range. Filte

jouanaicles published b\t weergZ@I4 ad i@ sMayn T
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Tabd eKeywords used for database search queries, with
bet ween the rows

Popul ati on chil d~*, teent*, adol escen*, prete

Technol ogy mobil e, smartphone, medi a, onl ine, di

"screen time", screentime, playti me,

Usage rel a activity

Il ntervent.
t er ms

regulat*, mediat*, control *, i mit*

the approaches of si mi I-armri esnytsetde nmtad a ftn orl eovgi ye wa
i deol[olg9%,s200BJ s approach aims to balance <capt
technol ogy | andscape in addition to current w
prior |ITiht ser ste@wareh resulted in 1386 papers: 11

Covi dseonfctdwarZ 2] manage the review process, whicl

in 1366 unique papers.

5. 1T.i2t.l e and Abstract Screening

I nitially, we screened 1366 papers based on t|
entire sample, while two other HCI researcher
each article selected ismeahcbBepbagaedwasporvag:t
for-teulktl screening. We followed the exclusion

screening.

fPapers are excluded i f they do nd#4 tyaragest /
old (e.g., I f the study only targets youn
does not specify an age group ibtuti sdoiersc Inw

for-teuktl screening.
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fPapers are excluded if their titles or ab:
or | imiting childrenbés technology use (e.g
control app, or game).

fDi ssertations (e.g., doctor al consortium)
award tal ks, demos, keynote abstracts, wo

proposals, books, book chapters, and edit

The independent screening revealed 40 conf|

with a fourth HCI researcher .t éxite pcroecersisng.es

5. 1FWl.I Text Screening

The -tfeuxitl screening was comprised of two stage:

exclude 29 papers for the following reasons.
T Full text is not availabl e.
f Full text is written in a | anguage other

T Paper i s | es,s & asnhodratek Gpdimbefrieso-eeenvt ¢ e Wt er i a
anday s$atkicient methodol @i assesgor cande

rel evance

T Paper does not target/incladyeearms |alren of

Then a second HCI researcher and | indepen

49 papers thoroughly for either of the follow

fPapers are included if they proviilacta sy:

of fering strategies for regulating tech o0\
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fPapers are included if they present a des
focuses on regulating technology use and/
papers are excluded. Survey, interview,

concrete designfoecammgiesda&tm dros regul ate te

ot herwise, they are included.

At this stage, we unani mously included 9 p

resolved through discussions with the fourth

Studies from databases/registers (n = 1386)
ACM {n=1188)
IEEE {n = 198)

=
,2
i
t
Y
=

References removed (n = 20)
Duplicates identified manually (n =0}
Duplicates identified by Covidence (n = 20)
Marked as ineliginle by automation tools (n=0)

Studies screened (n = 1366) —> Studies excluded (n = 1288)

y

Studies sought for retrieval (n = 78) > studies not retrieved (n = 0)

v

Studies assessed for eligibility (n = 78) > Studies excluded (n = 63)

Wrong age group (n=28)

word count < 3000 {n = 13)

No PDF/Mot English {n =2}

Wrong study design (n=14)

Not & Journal Article/Conference paper (n = 6)

No strategies for regulating/limiting tech overuse
(n=20)

Screening

Studies included in review (n = 15)

Fi gu4PeRI SMA Di agr am.
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of 15 papers (i .e., 63 papers waerxtexclreecad nfg

PRI SMA Diagram in Figure 14 depicts the detai

OQur resulting sample of 15 papers included
[ 3,7]as it me t the inclusion and exclusion cr
|l ncluding this paper in our systematic revie
unbi ased analysis, as it was idekhurnttherdmarmhe b uy

recently submitted a paper based on the work
anonymous review. |l ncluding the Chapter 3 pap

prevents any potemteivalewcpmoerss.during the

5. 1Dadt.a Extracti on

I n this phase, a second researchertantd dcreemi
phase to extract information relevant to our
(e. g. titl e, aut hor s, andntyeedar t hoef sptuabtleidc at e
contributions, participant informati on, and

independently extracted the stated design re
interveuwmrn i measwi.ew ocmesidaei edsr ¢ebat facilitate
directl ytr(eeckgi.ng-setithi #g) rore indirectly (e.g.,
coll aboration). Whil e some design recommeddat

col |taibmm,a coul d be seen as supporting engagem

early adolescents to develop autonomy in reg!l
recommendations included specific, paatcitomall
experiencedcdesiugrh ars ewal uati on studi es, as we
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from interviews or surveys. Whil e <concrete
intervention design, although potentially | es

opportunities for exploration.

Reseasuwudgeest ed recommendati ons were typical
findings (e.g., from evaluations, HKomt @rnwsiteawms,e
for papers proposing systems (e.g., prototype
suggested modifications based on user evaluat:.
did not extract statements se®ila@ameadntwhyuitturies
how researcher smciamt d ndcegippm.at &f ttehre dat a extr

ot hersé documentation to ensure accuracy and

5. 1Dbast.a Anal ysi s

I conducted a[2bhbhmaticthaeralexsiracted design r e

anal ysis with a set of 239 design recommenda

recommendati ons extracted from a paper). Thr o
i dentitfiiaegd tihreime s, which were further devel ope
researcher (discussed in 5.2.2). I al so used

speci fic design di mensi ons ( sreec osmandredsEy n4 . 1

mechanisms within the design space (discussed
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5.Ri.ndi ngs

Il n this section, we present the findings from
the study designs and participant demogr aphi c
synthesize the key themes inbyheedeasi gmemrse.cohl
rel ate these recommenecatnitansc tdoosoag s eesawal cyd eaidro |

for our target demographic

5. 2Qvlerview of Study Designs and Participant L

Among the 15 papers in our final sampl e (see
5), six papers implemented and utilized syste
chil drenés [t3Z2,hh0D, 06,y1 1Maeln6g9 ,t2hle3sle si x paper s,
feedback prior to i mplementation and conduct
validate {BQi,49dBBEhgDE&]lemai ning papers focuse
practices, needs, and expectations related to
as i nt[ebrdy,ibebws7,1l ,s1udr5k,2Ly1%B];dled@ [y h]and et[hmBdlgeaphy
papers focused on a range of different technol
and hardware tool s 4diSme d 6gpta@ltiinciitpiantgo rsyc rpeaerne nut:
[ 114, 16a89] app promoting coll aborativfelldyamoor
intervention combining wristB2fads wwiappen dppl

designed to shape soci al me cdigal |[[ed%tlrayw aevep ér iasn

QO
(7]

si fR4dBksnart spdgakkdrs and toys
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TabSt eManuscript details of the papers
Title Aut ho Yea Partici Study D Explored N\
Strategi
An exploration Hasatn 202 parent crowdso existing
for family memb [ 96] (child survey hardwar e
|l ocated smartr¢g ages 18
| ess)
CeDesigning wi Chowdh 202 early groclugpse part i-gdmperr
Adol escent s: U et [8I7 adol es¢ mulsteissi design ar
Perceptions of 1114 yeacalesign tebhsed st
Considerat i-Banse group
Medi ation Strz¢
Promote Techr
Di sengageme
Fami Lync: fac Ko et 201 famil.i survey Fami Lync
participatory p [ 114] (child i mplemer participat
of adolescents' ages eval uati control
unspeci
"I't's hard for Dumar i1 202 Parent semitruc | ofwi del ity
choices sometinm al56] (child intervi design fo
gui danecoer"i:enRe ng aged < i mpl emer contr ol
Control for ( ol d) sur vey
Not at the Dinn Hiniki201 par-emitl surveyfamily rul
and Children's alf.100 pairs tech wus
Family Technol (child
agesl71
years
"Okay, One More Mazman 201 famili ethnogr parent al
Et hnography of et [dI13. (child regarding
Digital Agc¢ age%s6 2
years
Supporting Teer Davets 202 teen$8 calesig L oc uwr, apmp
Soci al Medi a LU [ 49] year s i mpl emer applittca@atsh
I nteraction D field entry expe
explorat-ocypynpe deployr soci al me
study
Teen yse: A )NSangal 202 teens, system Teeard ysan
Application for [ 169] unspec hel p bal.
Teen-Mdalift oring parent al
Medi ati on and teen
regul ati
To Use or A Hung €202 adol es idepthdi scussed
Opportunities a [ 105] ( 2108 ye interv tackle te
the Use-chifanMel t parent ¢ abuse by ¢
to Reduce Techn treatm
Adol escent s expert
To Use or No Ducketr 202 par ent interv screen te:
Medi ati on and al[ 54] (childr used at h
Digital Screen unspeci parent al
within Nucl ea
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Toward Usable P Yang €202 Parent online Al exa and
for Voice As [ 213] (childr and design fo
unspeci i mpl emel Dashboard
Understanding- F Garg ¢202 par-emitl survey smart spe
/| Use Practices 203172 pai kls7 smart t«
Case of Smart year s
Smart I nterac
Understanding Garg ¢202 parteeé¢l mi xed m usage and
Resilient Pract [ 71] dyads -( study: children ¢
from Technol og) 18) intervi
I ndia Families experi
Case of-1€@0VI sampl i
When Screen TinmKawas 202 partewee parent NatureCodp
Time: Tensions [110] pai kK12 intervito encour a
Bet ween Tweens year s deployr to go out
Parents DuBiasg study connect wi
Exploratior wor |l d
This App is no Chen €202 Par-ehil technol TechlLife
Mobil e and We 20332 pair-57( probe scombining
Technol ogi e year s interv wri stband
to I mprove Ac a diary r
Smartphone Addi system, a
t he phone aj

Sharing of Per s
Parents

I n terms of participant invol Y&hhe 6, 960aL0d .
whil e two i ncl udleldd, er®tlikr ep afpaemisl iiemsvol ved bot
[ 32, 71,72, 4640, ttha,elelO0Ogjapers sol ely -1If8ocysamrds )o |
[ 37, 49,QmI19Y) one paper specifical l-¥4)f3¢p/cquwdhe d eon
ot her papers included broader age ranges. Part
including adol e$ deé®mtanawatdpdhi otntee ¢th @ ¢ d ISEPshcreenntt sp a t
fromcl earadradcbdrdodagdspec( aged8[)b54]and parents fro

soeicoonomi c and cul7tlur7a2l] backgrounds

5. 2Ke2y. Themes i n-Stuhgeg eRBd seeda rDecelseéargn Recommendat i

Thi s spercetstebnst t hemes derived from the qualitatdi

identi fied i n t he research articl e

123



Ch

apte 5

=

[ 3
fr
5.
re
t h
t h
pa
Ho
Wi
ad

i n
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[ 3

2,37,49,54,56, 71, 72, 9.6, Tlo0 Os, ulpOp50,ritl Oo, ulrl 4f,i1n3dli, n
om t heasree airndltludsesd,at i ng speci fic recommenda
2.2.1 I nvol vi-Sigt tCGhndlad& ieBhreliinn Rutl eg Flo&dMbebdbN Sel
search articles in our sample (13 out of 15)
eir technol dgy2, Bi7Ts ei®g dgleddnt7r 1, 7,2, d@dPh dDi5zilAd
at it can foster responsibility and account
rticularly relevant for adol esegewl]{a8t/i,cM 6] ha
wever, relycogtesol emgtbodsemfght not be eff
Il I gdwWweée&rl n such cases, incorpor-abhhgometBancpr
ol escents with fiacasceyn swhiolfe -baalbstod atlilmewiyn gp a

t er vfe3n2t]i ons

Al't should be possi bl e tme ckisdtadhd ibschu rcdbarsit & g
at making the adolescent responsible for t|

-[105]

| ncorporating chsketitendgsfooi cexchi fli sehgage
ese rul es as fair and wi t hin their contr
7,49,100, 1Recbnehd4e]ld design el emesmdtst itnag i
clude |l etting them choose disfhfdpeame mte g i
strictions6Wjth parents

Sever al papers r ecommemmodn ienoarb |dienvgi cceh iul sdargeen
derstand and r egul[a3t2e 4t e7i2r,. b0 awlado,clhhe]|e r ak ¢

corporating manual repor-benggaddt aracé@nggi dét
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daf{&2]as wel | as integrating reflection tool:
promoting mind{gegR,#48chHaod]ogy use

5. 2R2sf@ecting ChiWhdirleen 6rmo rPirti ovraicyg chi |l dren' s
ensuring heeglptrlboyprdamd eageehavi or , it is equally
they devel[op6.,au6 ,0h@5mylrluds]l]i ve monitoring can <cr
i mpactiwxdgi pdr emti ati onshi ps, and h[in@]etr hadtegehr
mo s t papers advocated against sucthi npes acreenes,
monitoring for][ p,&fvemitlad aovamr ewleeskdgi ngf fth.e Tal e r
paper also mentioned offering varying | evels
provi éd@peagéic ref O6.6oandcetri,ontshe granul arity o
di sclosure should be mutually agreed upon by

made based on specififclG3]tuations or comfort

AUl ti matel vy, the issue of data granul arity
upon by parents and adol escent s. |t mi ght
granul arity in accordance wi+4[h OtbHe si tuat.
To respect childrends privacy, -geaeaedhdns
(e. g., per sonal det ai |, or -l me il aloewenitediran §) o r ma
(e. g., app UbUSagt0d,Slgdglesnhpd alternatives i nc

categories such as [€e3du chabtrildmn posri da mtge ratbasit mmert t
usage behavior by extracniinnigdh 4o]pi c al i nterest
5. 2PRoBoting Family Coll aboration and Par eni
|l nterveReso®arschers recommend integratiwmngleboth

initiatives. Papers emphasize the i mportance
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abo
[ 32
el e
rul

[ 32

[ 54

whi
eng

si b

ut expeetalt, bos, 1a86daie&d4s169] chil drends emo
, 37,am2d] providing <clear[ 7le d9dO®nSluighige sft eerd rdee
ments to facilitat eapspucch actotmimug ifceadti worne si nfc
es and wusage ambhg]lprampty membgaurisde meani

, 56 ,alnd J]schedul ing di s[cuXx,s56jns at convenier

A[]l. .designs could provide guiding prompts t
t weens around t heir famil yods shared val u

restri-gtlil@®@ms. o

Papers emphasize the importance of applyin
engagement wi t h family me mber s rat her t h
, 100, 10helBUlggestion is to allow parents
i vidual and family goals -tbftatueght 3n2easrathiohyg |
ate wusage patter n[s7.1s]Siotcalalle cfoampar heion f act
reboard displaying family member s § 1plrdoljgr es
|l e encouraging mutualllOodQdpploew @papgerasccaluno
aging in collaborative activities, such a:

ngs [87d 7TRadd®weddard)] it might be difficuldt

such activities, as thesge 1lo0f5t]Jen require co
AThi stirmeealupdate helps family members to k.
and facilitates their coll aborative effort
hour | i mit to allow him to studhyoou 6rfr mi he s

for fami[llyl 4t]i me . 0O
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To address tensions around rule enforcemen
di splay factors | eapHonrg etxoa mpullee, btrheea ksiynsgt e m ¢ C
been broken due to a sudden school commi t ment

this type of awareness aims to.lrjeduce misunde

1

[]. .enabl e par.éntto amdctkeemsl [show situatio

—+

eens t o -dbeercedalke da tpercennol ogy rul e and paren:

—

eens® breaking a rule is not [to] under mi
a critical meosrs afgrei efnrdo;m osrc hpoaorle nt s6 expect.

on technology as grandparents want to spen

-[71]
5.2S@pporting Parents in Managing Tech Usage
Gui darage.ers i n our sample explore how digit:
managing family technology use. For i nstance
l eading to frustrations, Mazmani anr retvi &@w. asndg
compare these goals with actual usage data t
achieving goals in di31krent times and cont ex

A[]l. .parents could be randomly prompted to
media use in the family while actual medi a
background. Over time, this would all ow palil

f almpés media use across various times and s

fami |l yéds act-uall3lusage data. o
Il n addition to these tool s, apps could fur
connect them with online c¢ommu[nl ltHideve vfeaor, &ad\i
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I n addition to tapgbpbeseagarwmiong t mekoh aenti san
screen time | imits, where points have no mate
fostering a sense of acddm@glli shment and perso

AWe used point systems in which the user

' imiting duration. With such a point syste

motivati on cdeenvelme tihroairgehastende points itseldf

mat ér vad[ ud.44g

Anot her type of external motivator emphasi

i n -luismi ti ng compe[tliltdikomesr iwin ¢ ha joott thiep 14 ¢t memd wsi d

encou
5. 2.
paper
famil

regar

soci o
attac
usefu
|l onge

Fu
consi

examp

r d pegmpewht ch can promote a sense of accoun

2Dbverse User & Situational ChaMactt er i s
S stress the importance of considering
y needs, highlighting several factors th
ding tech |imi {66, TRhgedéddfeagt orax ei manldu de c

pBersonality types, motfid@dphepai ¢t dgMebidpaleix
pediSa&lorneendsst ance, in the context of smar

economic backgrounds -wdd epermpiredsertedred

hment . Il n contrast, parents from Isower s
I aids for keeping children engaged i nd
M 7Rqur s

rther more, when designing interventions

der chil drenés psychol ogical JtloOtkbedr addi

|l e, when children are in an emotionally
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seddntr ol may not be sufficient. Il n such <cas
adol escentsd emotional state through sensors
gentl e reminder v[sl@@ajrent al i nvol vement)
Sever al papersaged odeneingln afger parental cont
and -rseeglufl ati on capabi[l5i6t, i7€s 96vy.AldOe tlddgrRrLBE Met |
of rules and the granularity of personal i nfo
gradual d e v erl eogpumeantti oonf sskeillfl s ¢ a[n5 6h,ed 6p,. InDaS ,nlt 1adi
The papers in our review describe how int
di verse characteristics of parents, including
[ 54,56, 7.1, Wbded82T, parentsd mediation appro
di sagreements an[d5,4]eamide ttahle jfuudng d medrst &L pl | g
For instance, fami Bisasx ht lmast swalru ex gt caoamsEea mesn @
including childrends feelings that parents m
t echnotaoygyadopt different stbeateggi e#e tUhao!| bbact
al | i nformation is shar.ediTlhbbesewd der maerean tfsoranv
sensiti[viel]desi gn

A[]l. .parent 6s assessment of child media app!
otontextual factors [they] |ikely cannot d
when it wildl beasi¢tmossead tdme rcgpenst eixrt o f pas-t
context of internalized ideal s afnadmipleyr son a
dynamics and a chil désl13ImMmedi ate behavior,
Papers in our sample emphasize the need to

demap82,54,56, 71, 7Fo0100,nlsx5,nlc3kl,] stricter res
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Recommendat.

appreecprfiat e u¢@enteeftor cement ¢

|l i festyl es,

.parentséo
home,
n context ¢

day;

he

t he -preopeoasreadherrecommendati ons

Adesi gn
design
Talbd rregaGwiotvher vi ew

design

peri ods, whil e rub.@lsAdcedaulid nhe

an be

underscori hg4t he need

own principles do not necessar

whereas easi |l adjustable or

y

an be hel pfund. Such

[ 5e4]Jg. | ocation. o

l denti fied Recomme&rddtriian Dewii tg

extracted

design mechanisms for supporti|

ohasholle dat ed simil ar recommendat

mechani sms o wihtahti nf iotur i nete

spBed,omuli éd S e ceme @€ M3 BI@M@E 0D €

olfi dhro wwiwteH |t tehewsear pr e

spacEi §bdm our elicitation

ons from 13 out of 15 includec

children w32 h3agehcy4,56, 71, 7.2, IDOsd0beddmdmdnmc
align with both early adolescentsd and their
moder ate amount of agency, as identified in
explicitly address how to facilitate agency,
with|[] &@leand the other focuses more on parenti
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[ 131]We identified six design meahdrnyi sarso | veistche

agendhywt researchers recommend incorporating i
t hese mechani sms i-setudegcobhlbbpombns éegoahngs at
reflection, granul ar pri vacsy, caomdwrfademi,ilng antad X

These approaches offer a range of dirfefgaurl eartte v

t heir t ech use, ngvhitlhei ral £ olcwinrsg deried for

The design mechansamportth avte fpaacrielnnttalltideng

communi cation between parents and children, i
parenting support. These recommendations emphs:
engagement , which i s consistent with parents
However, early adol édsoeret pPreppreedt epaneas alvaene
seeking more autonomy in managing their tech
support. The range of design recommendati ons
preferences. For examphtal whhvel meméani mmghof
those early adolescents who value independer

communication about rules and expectations.
The design mene n & o rssumpspp f or | nlcd waddk mantenrt s |
commubmasgd mentorship, and adaptive system s
findings, parents strongly preferred parental
varied amongs daff fepeemt supyedt combined with g
maj ority of identi fied resear-theed 6 me et o msken
mechani sms fboars ecdo namudn iatdyapti verey st emrsepwparnt

chil drenés tech disengagement, complementing

132



A Systematic Review of Existing Literature
Tabtt e Res esairggteesrt ed design mechani sms aligned with ¢
Di mens Design Mechani Definition
Coll abor-8eiveng involve children in negot
[37,71,100,105, 1 rules for all f ami
Aut onomous [GD7A,4 SBel all ow chlldren_to set_the
them with choices
Chil d Se-Mébnitoring and enable children to track t
: r [32,49,110, 114 on t heierl atteeadh behavi
Agenc
Granul ar Privy@ac96,Cl respect privacy needs by ¢
Contextuali ze[d7?2AsE adapt to childrenbs n
FamWiye Initialg||ow children to engage
[72, 114] their family through c-oil inia
Communication share expectations and r
[32,56,71,72,11 messaging, reminders, &
i:ppor Invol vement promote collaboration, co
aren’ i 5 i
address childrends emotio
Engage [37,110, 114,13
Parenting Sup,| incorporate reminders an
understanding family goal
[32,56,71, 131 engage in diséaeusaikimg, f
incorporate pareseal rmoe
Par-Based Mentor . .
[32,37,56,71,72, 96 mechani sms for Supportive
above
Ment or| CommuBiasyd Me[n7tlo,r7s2 provyde support frqm_fan
reminder s, competition
of fer adaptive support fr
Adapti ve Sy[sbdeny 2SI emotions, comfort, and -g®¢€
behaviors to trigge
Extrinsic Motilinclude parental encour ag-e
set rule compliance, compe
[56, 105, 114] and mincremti ves
Moti va ) ) )
Intrinsic Moti |ncIudmrmmmﬁong_mechanlsm
[32,37,49,56, 71,72, open communication, coll e

Researchers

di sengagement ,

adol escent sb

sample offer di

of the direct

children t o

and

choose i

gami ficatiman ewibbbhspdmnays

recommend variousnode siagntoeat b me

i ncorpor at. bot h intrinsic

ng

parentsd preferences identif

stinct mewhmds smwef oot pcedot i m

ncorporation of intrinsic mot.i

nherently enjoyable offli
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closely with childrends personal i nterests an
tasks that they might not enj oy. Al t hough no
mechani sms t hat can foster oMot insg cC agnen ¢ yw a

coll aboration).

5.Bi.scussi on

Findings from our systematic |iterature revi ey
chil drenbés tech overuse via digital i ntervent
with highlighting key resegrsheh irettommemtdiad m:

researchers emphasized the i-gangtotrit mgmoan d fos d@ Imfig o

respecting their privacy, promoting family col
Ssystems and osascitad imoct @ nvtaitv i z e t ech di sengac
researchers recommended incorporating tools t

and suggested ways to design for usersé6 diver
weal so curated 14 design mechanisms that have
among early adolescents that future digital [

incorporating.

Despite employing search queries that ident
identi fied only 15 rel evant articles, wi t h
di sengagement, only 4 of which iw€cehteée@duserse
was observed in prior reviews,ew orn exaamemltea, a
for childrenés online safety found only 7 stu
proddddsThis indicates a relatively open resese
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t

0O explor-eemoagreedusa&pproaches in developing te

arly adol escent s.

Qur systematic review indicates onl vy I i m
dol eseledntysea(rlsl) . Most papers focused on a bro
i npoint guidelines specificadeweltaprmemnteal t ot
nigque requirements, di fferent ages | ikely r
ctivities |ike managing tech wuse. Fotrheexamp

utonomy granting desinhglmameehé&nimsmpetpmesebteac

as they may not yet be matured espeghfito masge
efforts are needed to ensure that digital i nt
groups.

5. 3Solc.i al Factors Shaping Design Recommendati o
Through our review, we observed sever al SOoCIi @
interventions, shaping the desdhinl d etcrounante nalrad
emotional dynami cs, and cul tsuirvael mmoonrintso.r i @r ¢
parent al awareness, it may compromise trust a
to pahienhd di sagreement s. Designers should pro
though abstractedipel cmual, i noommatriedlsetdi ve
privacy agreements. Emoti onal factors also s

estrictions without proper reasoning can un
ncl ear comambioutc atruloes can create misunder st an

nterventions shoul dmeakiicrogu,r agee s hao mmu diecca tsii a
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contextual factors impacting rule compliance.
and mediation strategies, as families from d
appropriate tech use, autonomy granting, and

The design recommendations across varied us:
researchers should consider their r edradantoinmsd i
mechani sms and intrinsic motivatemgs acamgc @maple
commuibnasgd mentorship may depend on family pr
explore how to effectively present multiple f

rewdr | dotfade

5. 3Li2Zmi t ati ons and Generalizability
Whil e our systematic |iterature review initial
(ACM and | EEE) , only 15 papers met our incluwu

explanation could be the daesegonohtent  9aaildcly

results or |l ed to an overrepresentation of | ¢
intervehtatend terms in our search query (e.g.
overl ook papetrtse déhatterdms nbout udsescri be simil ar
|l i ke Apreventionod or Abalanced tech usageo. C
could have introduced noise by retrielva.ngg. ,pap
emoti on rTeog ulmeptrioovre)atoh s esirg@nalo, future studies

experimenting with more precise or alternatiyv
Our systematic review considered two databas

years. While this approadh 9vg 2 0i0d fmarymenda viey r is
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size of our final sampl e. Expanding the searc
education, and child devel opment, along with

DBLP, and Google Schol ar, esould provide diff el

S.8ummary

OQur systematic review provides a characteriza

solutions addressing chil drenoés technol ogy (

researchers design recommendatil absr-fabtvengiut

semhdni toring, privacy maintenance, and addr es:
our elicitation study, we assess the relevani
Additionall vy, o0 Wkr orfe vaireasve minevde ales earlkcact hat s

demogr aplthiec i nsi ghts gained from our systemat
which can support future research exploring ¢

technol ogy overuse.
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A

Systematic Analysis of E

Applications

spe

The

s ol

pre

add

gali
eng
get
ctr
ref
ut i

fer

n a more comprehensive understanding of
agement , we conducted a systematic app
ing tech overuse. Althobogéd Auedmadisebéd,)
um of ages, it i s sprecliddarc infeetdlse.iorf feaa
or e, our app analysis aimed to uncover
ons and asrstesesarhoyw atdhoelye s @ pmgpresadwi tnegc ho nd
ences identi fied i n.Sopuerci éliical t gt i conur st

sed the following research questions:
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1) I n the context-ceft roiuc ceasilgyn admpmd eces cfemtt
interventions, how well do existing parent :

adol escents and parents? Where do potenti a

2) Does the design focus of theserpgroeretdal

design recommendations identified in our s
Thi s cheapcseurbeapproach to coll ectamal ypairreqt
their features, and evaluating their al i gnme

el icitation stlupdryo vficdbeasr &att 6 epine@o fAuncti onal i ti e

apps, bargehdsi gilhhter e t hese apps feadielsitgon meneptl iucsae

6. Approach

|l nf or med by met hods ut [ Bi 86d19,8, gBr5esAitduyes maltii
analyzed existing parent al control apps to as
(section 6.2.1). Our approach drew on the fin:
4, which highligbtedianeatoof bptafenretg adol e:
di fferent design di mensions including agency,
motivation types. We used our design space as
beewn the current app focus and the needs of
where existing solutions wsiskeicttimat 6f 2112y . a ddid
comparing these apps with the design recomme .
(section 5.2), we uncovered further gaps and

desi gns esbefcotritosn (6. 3. 2) .
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6. 1Aplp. Col Il ecti on
We searched the Google Play Store and Appl e A
of fer strategies to |Iimit early adol escentsbd
OLIimit Screen Timed, OFamilyolScfliedsTadel Appél
60Screen Control Kiddé, o6Child Screen Timer o, 0|
an espoeunr cset aarpep [ slelogdeeirous!ly utilized 1in12a7pki mil
to extract search results. Wet croa | dictmpreed g6 etvh
more than 30 results, l i kely due to pelicies:c
gener at 8.41Thadrfaefcor e, I manually collected th
Store search results for each set of keywor ds
second researcher and | manually scacech nperdo dypmt
page to verify that they met the inclusion cr
App I nclusi(éappCBSetectaon Phase)
TThe app description and screenshots inclu
(e. g., pl anning device ti me, i miting scr
TThe app targets children/early adolescent
mention <children/teens/ kids). Apps targe:
excluded.
TThe app halsamguaEqnagluisenrr i nterface.
fThe app has at | east 10k+ downl oads ( Goog
App Store).

140



A Systematic Analysis of Existin

After applying the inclusion criteria and

apps (56 Android and 32 Appl e)

6. 1Ap2p. Eval uati on

To evaluate the collected apps, we began by i

required a companion app to support both a pa

involved installing one ampaofmchi Inghadewnitcee@.v il
Google Play Store apps, we used two Androi d ta
ver sion: 14) . For the App Store apps, we use

version: 17.5.1)i aes arhce gomreRbads (dPwad Pro 3r
version:17.2) as the childbdés device. After in.
apps and 16 Appl eduwrpiprsg ftrioen app asceraiptdlfzed | @nc Iplh s
criteria |isted below. Consequently, the final
Semble 7 for the |ists of apps from Googl e PI

App Excl usii(Am pCreEivtad ruiagd i on Phase)

T The app cannot be used without paying for
I f the app allows a free trial wi t h some

documenting the features that could not b

1T The app does not function (e.g., crashes
requires addi tional component s (e. g., X'
configurations, or is incompatible with o

T The app evaluation revealed no features r
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Tab7t eLi st of Google Play Store and Apple App Stor

Google Play Store App Appl e App Store
1Question ScreKids Place Parent|Circle Parental Cont
Ado+Parent al Cy{ )

ki ds360: Parental|Fami Go: Parent al Cor

Adora Kids
) ) . Fami Sladeati on Tr ack-e
Ai rd-rPaireent al (KidsNanny Parenta )
Bl ocksite
Boomerang PareMobil eePaneat al Co Kaspersky Safe Kids
CALMEAN ContrcParent alFaGondtyrTalme Net Nanny Parent al (
) Norton Family Parent
ESET Parent al Par ent adKiGosn tMoadle ) )
Family Companion Aprf
Family Space Par ent adScConn tirnokl Ohana Parental Screce
Fami On: GPS Lc

) Parental Control Parent al -Qworbtircalp Aprg
Tracker, Ki dsy

Find my Kkids: )

) . Parental Control Parent al -Qwomtirtoolr Apg
Pingo by Findn

FIl ashGet Kids: Safe Lagoon Paren ParentaliSConAppl s
Google Family

) Saf-Parent al Contr Qustodio Parent al Cc
Link parental
i WawRiarental C/ Takyour screen tilSafe Family: Screen
Kid Security: ) .

) . | Teen -Piamental Con ScreenPdiemetal Contr
Tigrow! by Kid
Kido Protect FTimeoutl Q. Smart Screen Time Control
Kids App Lock: Trumsy Screen Time Parental Control
Kids -Mdodles Locl XLocker - Control Screen Time

Al ong with another researcher, I eval uat ¢

AWal kt hrough Met hodo, f olll98wWJmigi Ma ntghett raddidtsi

Wal kt hrough, 06 which[ 123 patrs wwad &bihlriotuyghi § Dccas

features related to tech disengagement. Both
as potenti al new user s, playing a specific roc
tryi ngawalitl aabllle f eatures. We then shared our
described all features of eachbagped It é&€sthecapq

we chose the age group thatl4daheghs wasbhsowhet e
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{ Apps Selection Phase

[ Total Apps Selected: 88 ]

[ Google Play Store: 56 ] [ Apple App Store: 32 J

\ /
N s
. -

l App Evaluation Phase l'

Total Excluded: 25 Total Excluded: 16
Compatibility Issue: 12 Compatibility Issue: 5
Payment Issue: 3 Payment Issue: 6
Non-functional: 7 Non-functional: 3
No tech disengagement: 3 No tech disengagement: 2
_// ) l l _"\\
( Final Sample \

‘ Google Play Store: 31 ] [ Apple App Store: 16 ]

( Total Apps Evaluated: 47 ]

Fi gubAspp Anal ysis

supervision modes were available (e.g., moni t
manage), we chose those with the most parental
most comprehensive access e€oappe. range of fea
6. 11l detti fying Distinct Featkbremsm thed Gesneripit
features explored in the coldupctepprappgd, tlo i m
categorize features related to Iimiting child
child featucmwmaed It hienidtiisdli Inyt parent and chil
documented during the app evalvualteval godepi O
AMESSAGI RGguép. These coded features were doc
descriptions of the codes (more examples from

Figuéefor a snippet). Then | clustered the c
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Feature Category: Communication & Negotiation
Children's Feature Feature Initial Coding of
) Final Codes . g Individual Features ldentified
Sub-Categories ID Individual Features
EF6 REQ-CUST-MSG REQ-CUST-MSG Send custom message for the request
N REQ-OFFLINE-
Requesting for Rule EF7 NEGOTIATE REQ-OFFLINE-NEGOTIATE Prompts children to ask in-person if the request is denied/limit exceeded
Changes/ Extensions - — -
EF8 MODE-CHANGE-REQ MODE-CHANGE-REQ Request for changing the mode of restriction/changing a rule
EF9 CONTENT-ACCESS-REQ. CONTENT-ACCESS-REQ Request for accessing a blocked app/site
IN-APP-CHAT Send and receive messages
) EF10 MESSAGING IN-APP-FAMILY-CHAT Group mess.enger with family if multiple dew.ce.ss are connect.ed )
Messaging IN-APP-CHAT-PROMPTS there are stickers, and prompts as well to facilitate communication
AUDIO-MSG can record audio msg and send to the parent
EF11  MESSAGING-RCV-ONLY IN-APP-CHAT-ONLY-RCV Cannot send messages, only receive messages from parents

Fi guBAe snippet from our <adelgook eshaf ichélddes's
"Communication/ Support?"

researcher, who also participated in the app
own observations to ensure completeness. The
second researcher and |, amdhda kewmmarnyd i ;nfg st h es

section 6.2.1.

6. 1MapRing the Apps t o UshengDeshiegn nQienpeemsdieonnts y
feature descripti ongs whercotm otnhe6 .alp R .d\ gl uaitei osnes
coll aborated to identify and code all featur
di scussed above. Then we mapped the apps ont
adol escent sodo tt efchhr uls&@thgd gedumreinng our desi gn sS¢
Using the app feature descriptions and the de
both the second researcher and | i ndependent |
within a ramgaei wm, | mevdihb mWw, madidumi gh, accor di
present eBd Wa dabteqbeakkyg thebs mappings, resc
through discussi-pani.ntDespdltee, umamy appbhs are no
di screte points but rather(e.agd.l, waethwdne mphniad ga
We placed each app adiskbeecliasagt tpei di meoasi olr

foll owi ng ttatkeenappr deéhceh el i ci t ®urogostudyt phseabi
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Tab8 eGui delines for mapping features to desi
Di mensi on Gui delines for Mapping
Level of Childrenbés Agency
| ow absolutely nepasragntfordediidarewer yt hing (e,
| omi d children can negotiate but parents have
usage/ select t-as&«at dédolm $th)e parent
o d both have equal say regarding the disenge
track)
mi-fdi gh some features where the children have the
high children decide everything (e.g., setting
Level of Supportive Parental Engage
| ow no option for parents to communicate/ addr
| omwi d some features to address children's reque
mi d good |l evel of communi-ampg i omatftrionmg ,p aglearisn
mi-ki gh some features fodipangagemeatpf{acgi cecomp
high cepracticing disengagement with the child
Type of Motivation
only int many features t-maki pgnomse & bfrd eqgi, sipdrmnni ng

tasks
more focus most features ameni horingianfechpoposerpbft
than ext external rewards/ motivation/ pressure
) a combination that equally balances both
combi nat
rewar ds)
more foc . . .
) ) a few features are intrinsic, mostly exte
extrinsic
extrins only external rewards/ motivation/encourag
Type of Mentorship
only par no peer support or guidance (e.g., only p
parental 'mostly parent al gui dance wi tHi keome hagu
pedbased me messaging/reminders)

Combinati-opebased mentorship fromlakei cthaalactleari acf

based & p of parental gui dance and supervision
pebased wi ) .
mostly peer guidance with some parental s
parent al r
peers orno parental suppo+tetomr eguirdand ®en(se.agm.d, gue
exercise is to identify the current focus are
relative positioning of each app. This broader
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confl i ct resolution and discussions compared

anal ysi s cawlelrd i fomu r6d 2i. 2

6. Ri.ndi ngs

The foll owing sections present the key outcom

features ihaodentihfeised appd ali gomewithcodesegnl gp

6. 2Calt.egories of Feature I dentified

From our app analysi s, we identified 6alcangago
withe key features identnftetdaivitivenddaahiiltd e
features and 30 parent al features. Some featu
child can monitor deadl aofevtilcee @ saagtee g o rBied 0 wo f

this apipsadiasgygsssed

Content REstrimitomverall technol ogy use,
access to digital devices, onl i [n%6 Jnae dsitar,a toerg yc
was al so prominent in our appesamalcysiosn. fTehae ur
40/ 47 apps, enabl es parents to control t heir

are typically enfodced hyppbl aokhkleiret imogtomah et
bl ock access without showing any notice to th
awareness -sétthesparentons for the child. Add
bl ockchihledmrends devices at any time, -making
whitelisted apps. Al though these blocking fea

enforcing parental contrebubaéeropromoting chi
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Tabd eSummarizing key findings for parental and chil

Feature C¢ Parent al Featu Child Features

Content Re40/ 47 apps allow pa 40/ 47 apps restrict f
specific apps apps
29/ 47 appsteaigowred 10/ 47 apps display de
bl ocking screens when trying t
devices/ content

Ti me Rest|{28/ 47 apps set a ti|/ln 39/47 apps, time |
use input from children
21/ 47 apps set a 1i/19/47 apps allow chil
20/ 47 apps allow 1

Pl anning S27/47 apps allow sc|/3/47 apps allow child
23/ 47 apps allow sc
Can set offline tas
apps

ReinforceDecide the ratio of Earn points/rewards f
awarded for |l earnin apps
13/ 47 apps Earn screen time in 8
Review evidence of |l earning activities
awarding points or Submit evidence of ta
Engage in competiti Engage in competition
apps 1/ 47 apps

Monitorin/ 39/ 47 apps track de 13/ 47 apps allow chil

and Prog|daily, weekly, mont usage
Can stop monitoring 6/47 apps allow progr

tasks

11/ 47 apps display ti

provide warnings befo
9/ 47 apps make rul es
3/47 apps allow child
monitoring
Communicatlt5/ 47 apps allow cus 19/47 apps allow chil
Negotiatichil drends requests rul es
6/ 47 appsapipncdewsdeagii 5/ 47 apps |l et childre
par-emitl d communicat |3/ 47 apps encourage o0
3/47 apps-waypmestag parents
parents 6/ 47 appsapspupcphoarttt iinng ,

Can set reminders flallowing voice messag
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Ti me ResLtirmicttiinogn:ti me i s the second most <co
47 apps analyzed. Time | imits are typically arg
the time |Iimit is exceeded, the parental contr
Parents can set different Iimits for individu;:

exceptions on weekendex. bWHiiltey 20/ 4djamppgs ngf fld
i nvol viemg icnhitlhder -makt ngl pdecéess on

Pl anning ®dr ¢ dhret 4dme apps surveyed, 34 inclu
parents to plan childrends device time (271 47)
specifying periods for device use and soel ect
entertainment). Scheduling downtime involves
and setting offline tasks (e.g., c¢chores, chal
bl ocked. Typiscaarley,s eolfefcltiende htyaspgkar ent s, with o
choose their own tasks. These scheduling feat
their childrenés tech use, | ike the ifreasteutrteisng
their own schedul es.

ReinforWeméousd that the use of positive r

is generally 1l imited. 13/ 47 apps incorporate
rewar ds, or screen-friemetif ome sapedndadiomgpd etir mg@n o |
activities. Among these, 5/ 47 apps require ct
parent al review before rewarding, reinforcing
to take ownership of their behavior. Only one
peers to encourage other activities. Overall,
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on external rewards, without fostering 4 ntrin:
regul at[ilot5]s ki |l | s

Monitoring UsadMesangaPeaoagabkssontr ol apps (
track their childrends overall device usage o
However, only 13/47 allow children to monitor
alhleste apps empd ety rmantyr ipatriecmants, only 9/ 47 mak
This indicates a ganoniinotrn ags ppmpenmdwnand ese lf f
affect their ability to pryacdandeurncdcaerhssdatnsde ntgtle
boundaries enforced by the apps.

Communi cati on AdmoMeyg otthieatd o napps, 19 allow

o

hanges, such as extending time | imits, acce:

]

estriction, whi ch parents can approve ofr d

=}

egoti atiingn cthy ladskn to discuss their opinions

1]

Boomerang Parent al Control o prompts parents
bef ore accepting or reffedtingese raguesal | AWt b

voices be heard and adjust rules accordingly t

apps haappe menssaging features that all ow both
However, 3/ 47 oapwyasyo sneepspsoargi ng from parents whe
Overall, this highlights a genwawl coOomméniodatil

features, which cocuhlid d idmiatl oegfufee canidv en epgaorteinatt i
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6. 2Mazp.pi ng Apps onto Design Dimensions
To highlight areas focus and identify
and expectations of ur target us€rntrwe
space defined in Chaps$eiecd, offl6l. dwardeg npgtse s ene t ¢
belbow il lustrating the distributi ofni glfT )4 7anadp p s
providing examples from our tamal gealks
representing the preferences of parents
elicitation study (see section 4.4). These
vi sual comparison against the app mappings.
A Level of Early Adolescents’ Agency B Level of Supportive Parental Engagement
h
— —
low-mid mid mid-high high low-mid mid mid-high high
C Type of Mentorship Approach D Type of Motivation
al‘ek(—t\h u!‘rt‘lz‘cjll&‘ >J\|“:‘ u‘L;v pe -’I ntrinsic than V . t‘!"‘bhl‘.‘.n e
Fi guYTehe area graph shows (A) agency levels, (€E
types, and (D) motivation tppeéestTleealdadWas einrt ac
represent the di mens8omnrda mguemsb e(rd eoffB Inagep sda,mdr Teasdyd
early adnjdaseatredfsxerences across the di meectiionr
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6. 2. Lelv.el of early.Adodredicerqtts® agendgsi gn sp

Chapter 4, early adolescents expressed a pref
tech disengagement. Par entrsan oo ,etf e temeredg i gvle e re
l evel s. However, we found that most parent al

and -niodw ( 20/ 47Figaidmédes FEseeinstance, AKids Ap
provides | ow agermpcyacwlissh amas ternifotrceas devi ce
chil dr emnetitni nrgul eusage tracking, or ne4gnotdi ati o
agency is ACALMEAN Control Centero. Al though
settingnasedhpae the final say, i-t e leantaebd ersu It ehs
sending requests to parents. Here, children ¢

remaining device ti me.

Only 3/ 47 apps had a medium | evel of agen
Control o and AFami On: GPS Location Trackero e
and negotiate with parents. The fKdrdalSleecsurtiheyr
to stop parent al monitoring, choose offline t

in tke ghi d ange and one in the high range of a
t he-hmigh range as it aebnhpeo waekrest pcaheislhdtriecnt itoon sd iasn
changes by sending requests. I f they choose t
wi || restrict device access for 24 hours, aft

of fertiinme to reconsider their decision before

by temporarily removing-leaeweds sa.geTicey omalsy fdarg pu nv
not enforce parent al restrcboosest hénr taf sl ial
chall epgaestice tech disengagement with their
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6.2. 2eXel of supporti.vCurp adreesnitganl sepnagcaeg esmheundty S
preferred mid to high | evels of supportive ¢
preferences. Our mapping placmwmdd mo282/ a4ppsr amg
FigurB). Apps with | ow parental engagementd do
communication or address chil drendsmiednotamge
include some featurkbngddreeshngschettdregbpaf
rutkeange request s, setting reminders, and adn
towaedh di sengagement (e.g., fAkids360: Parent

According to our rating, 10/47 apps had a n
|l i ke ABoomerang Parent aap pCocnhtartotlion,g wshuipcpho ritn cnl
bet ween parents and children. Abobngeguéédt s esn
all ows parents to share their reasoning behin

rutkeange request s. We rated onhygbnkewae@ehp, ofi Tp

engagement . 't -@ad howvst pah edit sengageoment as a
motivates <children by administering rewards.
engagement in that the apps actively involve

a regular basis.
6. 2. 2T.y3p.e of mdmdtor eshi g he apps in our sampl ¢

ment or sFhiiggu7(@ee refl ecting parentsdé preference

t wo apps included somekel smppbost ol ppgsi de paea
exampl e, ATrumsyo all ows chil dr en st,o who nipee tfieS a
Lagoono integrates an Al Bot that reminds chil

only one -pppr sdekdmitendo, that employs a bal
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based approach and parental ment orship. It us
seldgul ati on which interacts with children as
di stractions to smoothl yi neintd issc rreeeanc hteidme Wheiflo
actively mentor children through this app, th
usage. We did not findbanegd apwi da&nge .ngAlstoH eeu g/t
study di e maostrodigcahncl tbraasteido m pfparo aac hp,u rnealnyy pee
did express a desire to include peer support

6.2.2.T4.pe of .moctciovradtiinogn t o our design space s

adol escents preferred a combination of intrin
showing a greawextdiincecsi oamobinvati on, particul :
tech disengagement . Our findings reveal t hat
only 12 incorporating el EmghiB) of Mome oV ers,i cman
our sample (30/47) utilizedewnil ye rielsackicng,yver

encouraging voluntary engagement through posi

act as external pr esstroanptld amamep Icya nwirteks url Ul d o
(e. g., no devild4® aggesshcl Ohe ypds8itive extrir
enforcement, typically ofdeetriinrgs trreuvcatridesn sf,0rs u«
of fline tasks. For instance, AScreen Teew Par ¢
time for completitind pafkenhe activities. An ex:
motivation with external rewards and pressur e
motivates offline activi trieade ewietdh froewared!| p o iem!
from-ccrheialtded wish |ists. |t also fosters some

tasks freset al pateanhd ofheceougly wessadi sgpheat uil
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Only four apps in our sample demonstrated
extrinsic motivation. For exampl e, AKi d Secul

rewards as extrinsic motivators fanmaniet ofroisntge rail

enabling children to choose inherently enjoya
primarily relies on external pressure throug
motivation by allowinghehrl dreem semel adbnbnol |

empowers them to disabl-neonpiatroernttaleirre sutsragecet.i o
include an app that prioritizes intremfsorccendt i

rul eacthas external pressur e.

6. Bi.scussi on

Findings from our app analylsigs traév eéalt erivendurol
Ssi X primary categories of features, including
rei nf oracnedmecnotnsmuni cati on. However, we observed
t hat afecpaedntal i gning with prior[ 7 n20ags ol
analysis confirms that the$f$ecdsesedghntesuent iea
also to tech disengagement apps. This gener al
the need for designi ngsditdiet ale qiuntrermeeantsi aorfs b

and their parents.

6. 3Colnnecting Researchersé Recommendations to

This swbbssekhti desi gn recommendations from our

5. 2) with the app design focus identified th
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noticeabl e gap bet ween t he design el ement s
i mpl emented in existing apps. For exampl e, mo
the i mportance of granting chil deoelnl abesratsiev e |
setting, atwtedandmaogme mintda tsieng. However, most pa
primarily on restricting childrends axakeang t o
processes. Thi s shuagtg eesntcso uar algeec kc ha fé gla ems it on dsek
through greater autonomy, reflecting a need fc
in their designs.

Qur systematic review found that research
communication and coll aboration between paren
Despite these recommendati ons, ouantarpmpl aapmd sy st
i ntegrate f echiulrd sc dnomu npiacraetniton and support,
device usage rules and ensuring fairness in t
for app developersrdmotdee so genn fekipra@awesicerhsa f a md
boundaries between parents and early adol esce

Researchersé recommendat i onlsasoend nmeenttoarsshhip
reflected in most apps, with nearly al/l ut i i
findings from the systematic r elvrn @avd earl sme rti arh
approaches, s-babedshaogdmeny styems, which were |
apps reviewed. Since some early adolescents p
observed in our e | iocpiptoarttiuonni t syt utdoy , d etshiegrne mosr e
systems integrating options for children to s

could better align with their devel opment al n
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Our review identified a range of recomme
motivation in tech disengagement intervention
reinforcements. Al t hough mo st of tshei mrtervii neswe
motivation, they emphasized the i mportance of
intrinsic motivation. Despite these recommend
rely heavily on negat ilvaer leyx ttrhirnosuigch nroetsitvraitcitoin
device blocking or time |Iimits. While some ap|
foster intrinsic motivation by offering child

or -mehif ngr Bodeésiogwm a&md el icitation study find

early adolescents to follow rules may not ef f e
[ 37, 38Mlherefor e, parent al control apps shoul
reinforcements and features that foster intri
meaning and satisfaction i n Frreedguucliantgi osncr een t

Researchers also suggest incorporating cus
characteristics, such as age, gender , per sona
apps that all owed parents todicmgngletfhleé xi lmiold
a more appropriate mediation strategy for the
6.2.2.1, only a few apps allow children to cl
supervision. Ad ft fheoru gdhd jswoantea alpetsit menep Il a mn it sg alma
specific contexts (e.g., school hour s, vacat.i
undermining their aut onomy. These findings e
i nrtveenti ons that offer customizability for bot
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features to their i ndi vidual needs and situatl

approach to tech disengagement.

Qur systemati c bSrrewieaaw eddn t Glaa ptperi or resear
granting and motivational mechani sms alongsi d
However, mo st existing apps emphasize restr.i
functionalatpriontsottaynpteisatten t hese recommendati ons
researchers and practitioner swocralnd aadpdprleiscsa ttihoer

recommendati ons amnhi |dleoeecalolpy @egt palheoltogi es th

and control, while mitigating trust issues anoct
mechani sms and their |impact on tech usage pat
most papersampl e ifawaglmnvevadludtaleerktsje. g. , 2
6. 3Li2Zmi t ati ons and Generalizability

Il n our app anal may shawveo s wevatr @ e toa heanptpesd, as

most apps specifically designed to help child
Whi lee imcl uded broader terms such as dlimit sc
variati on, gener al ti me management or product

than cholcaentain relevance for early adol esc
referenced children, eeehsdiog etehGCbpsagdmeédsiay
our anarnogtsicsowerdrgpeorrser &lveryday apps, such as
whi ch might include features supportitnhgesteech
apps beyond paraemalkpal oc e n hpouwl pgoesoee Frtado |l s coul d

early adol escents
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We also excluded apps that required paid s

consistent with a prior study apablV¥hi 919d eair einc

may have |l eft out some widely used apps from
only 9 such apps in our initial sampl e, it 0
shift our overall findings

When mapping the appsenntrd couwre sd agrnp gipatccel, e

scale to rate and position the apps on variou

facilitated a comparative ovdryvikew a nodc utse lapreed
apps fit neatly into these discrete points. T
particularly with complex features. For examp

t he extent harmd agwalciyt yw oafl dt vary across cont ex
in the scale. Future research could explore r

these complexities.

6.3ummary

OQur app analysis highlights the key design ar e
well they address the expressed needs of ear]l
apps within ouagenetarrilcy daedsoilgeswembdce, gni ficant
mi salignments with user preferences described
preferences of both parents andeamdnledd adalee ye
Further moret,hecoanmpecamalgysi s findings to the

systematic review described in Chapter 5 reve

support these recommendati ons, mo st foecus on
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regul ati on, |l ack features for active parental
through rules and restrictions. These finding

the recommendati ons from &él€h rlkeseauchemnts app

user preferences.
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Refl ections on Engaging Ea
Di sengagement Research: Ch:

Lonlger m Considerations

Thi s cdhelgpvied mme hketays pect s of the studies tconduc
begwnth the challenges faced i n r ecrswitthiemg e:
potenti al approaches for reaching this group
conducting studies with early adolescentse bo
di scusAeédi thenakpemigagecamgofearly adelseganemnmtfstie
di sengagemanevabygbetticomwusli ng the adaptation of

participant Il nvol vement in online design acti
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advantages we experi enoaoaeaemprioacthh eo fp reoxcpelsosr.i nFg n
design 6b6r abewgiirtehs ttehde al ternative of focusing
t hrough a | angdiitguhdiingahbtfifnsgu ot ghtew eterna doer eadt h and

and evalkcatidngemgagemanti ons

7.Qhall enges in Recruiting Early Adol ec:

Di sengagement

One of the challenges we E©a@€bbwdhites edasvhr kber @i
adol escent participants. Despite employing d
advertising, physical posters, snowbalolnlyampl

34 early adolescents across two wuser studi ec
adol escentsloagumealted WREBCO6A] itteiratdewel op ment
adol escents often struggle with motivation in
studies partif64phMdrye aawmearp,pesailncaamgot bi 61 mgeogt 0
gaming comphadé€8ltthe otdkekar ®f contri buting to st

may conflict with their attachment to technol

| nnovatail M e rraeacdriuviet ment strategies could he
participants. For i nstance, organi zing summer
wi t h opportunities for s eacpiparloipzriinagt eanedveaot B e
partiecn pmore appealing. However, designing su
and effort to ensure participation from those

firstCopl aber ati ng aovi kihng cwiotoh saamnldomwi ti es to
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St

ot her potenti al appr dHdoovle vie s t r énhhaesg ytnhoer ea dpdairtt
erhebdaappngovmals cftfhrool choaefdés aoa@rrsetdesdacthi on
udi esaddo tmott he walfrikemaftde a chhemoveyh e r apprtoaach c«
| | awibtcht | dsrpeonrtss t Baonfst,e nalshvarvieb eneween games

ac,prog®pipoogt uennigta geest iton pa@ssarch during the:

.Rarly Ad@rnleyscen-ChPhde®essi ons: Ref | ec

Study Designs

observed notable differences i nepamtitdiepart
sign study (Chapter 3), 21 eoavréelhyr eaed osl eessscieonnt s
ven groups actively participated i n t he a
i sengalgeeanmetnrtast, the elicitation study (Chapt

ith their par eantfse,w ainnds twaen coebss ewhveerde t he adol e

gaged i nstwece,natifewably | essusinwvgltviedai rt hde
. 9., smartphones ,owhitl &bltehtesi)r dpuarrienngt sSs eesxspiroe

cessive device usage.

This differ emca oisss erhgaodgidvde rbte udi esi but ed t
rr i newamciemb @l tam&emi lwii ¢ i moswlmkA dli ys caodia laggec e n
I 'y pawittihc itphaetiirn.gp Adent s omraésgammsdenempireat e
articihpdait eisit atdiyom han t heir chi lsidm etadheswdhgenr e a-
uadpypear ethes t bgihbdet | vWh ietdh e pdrijdaodisrets sfi ostser ed

aningfulablduwtol é gdacws ovi ded { hehghesspmetoi ve:
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t hter odeff t hi swaphpatwvewda b| el t oear ltyheadol escent s

without the influence of parental presence

Qur experience also hbgéséedghtcsi vihei esal Ler
adol escents. Although designing e(f,gat amei ggo
partici piancomeogad¢iigeakcdeng -baunid ditre@m acti vit.i
managegméet peersiimtedasicgonstudy seemed to fo
envirotnhnenntt hceh i p ar g noti nth es eeslsiicansauam ai g udyud
participants appeared more comf or t,abcloempaanrde de nt
some pamthiegna ipraetd hsgviat ibmaer|l i ci t at iTehoi gsgtetmadlty gr oup
set twiintghs npiegehrts be mofer mohi stahhagne gigmr diuvpwd t & | s e

parents

7.Q3nl i nk2e Liogn with Early Adolescents: C

Co-design, a form of participatory design where participants collaborate with researchers, has
traditionally been conducted in4ocated settings. Due to COVAIDO restrictions, as of 2020, it
hasbemme more common for researchers to condualegign studies onling4,60,122] Since
our first study (Chapter 3) was conducted during the height of the pandemic, we involved early
adolescents in online atesign methods, illustrating the use of a range of virtual tools to enable
active participation. Belowthe benefits anathallenges encountered while conducting online co
designare discussed

As mentioned earliem section 7.1, early adolescents can be a difficult demographic to
recruit, and conducting online studies expanded our potentiaMyeokere able to include diverse

perspectives by including international participants, which would not be possible with only local
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recruitment.The online settinglsomade scheduling the individual study sessions more flexible,

since caregivers did not have to commute to our lab to let their children attend the study.

Our study involved international participants from seven different countries, demonstrating
the potential for online edesign to bring global perspectives into the design process. However,
when submitting our worlfor peer review some reviewers expressed concerns that involving
international participants in a focused investigation might introduce too much diversity to
contextualize the findings with a small sample size. This raises a broader questiaiesgeo Is
it more effetive to incorporate divee perspectives in a single study or conduct multiple smaller
studies tailored to specific populations? In the case of our onlidesign study, the differences
in participantsd perspectives owing to geogr e
detect them with our study methods. While it is possible that with our domain of investigation,
variability in family dynamics in our participant pool dominated the cultural and geographical
factors, the question remains on hovadancehe inclusion otliverse perspectivewith the depth
of analysigequiredto understanthe specificneeds of a population

Conducting the studies online introduced some challenges, which included internet
connection issues, participants being distracted by siblings, and technical difficulties setting up the
study. Moreover, based on my previous experience of conductidgsgm with children[36], |
felt that building a rapport with our participants would have been easier in person. The overhead
of managing multiple tools simultaneously to smoothly run a session and the Zoom fatigue of
running multiple sessions in a day were also challenging.tidddily, using virtual tools to
support typical physical edesign activities required responding to scrutiny from our institutional
ethics board over secure storage policies, an issue that we did not face with physical prototyping.

Since online calesignis now more common than in ppandemic times, more research is needed
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to investigate how we can design an integrated set of virtual tools aimed to support a wide range
of child-centric caedesign activities while addressing privacy concerns regarding participant data.
Contributing to the study in an online setting did not seem that challenging for our early
adolescent participants. They were comfortable interacting with virtual tools and engaged in co
design activities while providing highuality contributions to the d@n process. However,
tangible and interactive experiences with prototyping could have allowed participants to focus on
the cadesign activities, without being bothered by the additional technicalities of the virtual tools
(e.g., Google Jamboard). Futuesearch should explore ways to facilitate onlinelesign where
early adolescent participants can have a similar experience to physidasiga activities to

enable them to contribute even more to the design process.

7. BreadtDeptsh Appr decsBbiggniitnagl |l nterventio

This thesis presenitnsv eas triadnegdd fijagfg itsthaal a ti eng iee sv efnad r
we adoptedvedeptbBadpproach rather than focusin
explored a wide array of potenti al i deas, i nc
and parents, gadkekesigd {(KKhaptlkrod@) and el icita
process | ed to the <cr-eamnt minc ode saingne asrp ayc ea d ov
characterizeclexiBtomgh rasegstematic | iteratur
curpamtnt ad p pcloingaatoilons through an app anal ysi
from these studies can be furthersalutiVdes et o
an alternative approach could involve thoroug
di sengagement strategies for early adol escent :

sever al chall enges to consider.

165



Chapter 7

Despidwaitlhaefbu inét yus par enttaelc ho meaercols eex ms
among early admlpessicle nttos ed st ensasssCuuerl ya papdod&7neasisy stih
parent adp pcsownd alosadifybp b@as on restrictive approach
regul atfanladndn wi t h our b Bsrugpepto r e etetmedc hreg es
recommenfdracmmroonsy st em&bbicusrdeegvielopi ng a singl e
wi t haonu-dierpetxhpa toirda mdesd i g nu sseprasc@ nme eecks st cogl dohave
j us t dandbdt m®d atlhree & d wstoil nugt i wintsht hate trhesskchosen afy
the intervention Imeagdaitnaltto mad itinydtfeasedi,o uag cre sa @
considers a br,eagieng smpwalcrea poH @ fii fdefafser ent poi nt s
rather than focusing on juspr en ean tifogfigsp cctaenn tgiua
interveaxploose woverapdidtsh d lmias apepanobchnddiet i gat

depl oy memttwssdn df t hese solutions.

A more focused approaamdmieylat oimppealpret ygpee
f e intervention, mptodfenthiceabbmewnphbraattadwtwat
Howevert i marveesnalur ce daon ntgr aitrPthe ul d not be pra
and deploy contrasting and Byat coouert aepl isc, iftoart i noun
explored three camdr aotliicg t e&ediufpiean amete sideascikg nc
of fering ins-chghtd petspeatriends. Thieckndi ndphe adle:
highlilgat ed single approach may not work for
vary widely. This wunderscores the i mportance

adapted according to diverse family needs.

To evaluate the effectloageseadiofala stiwndgy ey

necessary to assess behawi 9rowhasegtdoow ah amieme
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Th

c h

f o

co

t h

de

op

t o

sure participants are using the oirntpeerryvseumtsii

iven t htae prescenatd vated te@h Howsemnmg avge el uat

rm i mpact wi timesutorweaagdlbyr tdlde dil®dA dedrivteinaot ni aolnlsy ,
terventirehi hbabpphanttecfacdeprhmemmugh nde pbeyndent
e parWhicludbeambad. appr aadloupfrberg 8§ bh@mirhy adol esc
ndi igcte aleming holnisgvhatriynignegdrsplar-emit | d perm@preet i ve
cusetder mommisghadr crhecessary to understand how

ese interventions effectively in diverse fa

. Summary

ihsa pat € fsloenctt he studies conducted in this the
al | edhigecstibddief f iecrudauretser ed whil e recruiting
r studies regardingnd erachfslochotghedi sesngadgesmear
nducting such studies with only early adol es:s
i s shaegempari ences and |l essons | earned-from e
sign f or hdedvies eonpg angge nmeedndtr ess el tintgit dires ,chal | enge
portunities i nidihectebaala mtna obfs-e ad@eelpahl appr oa

exploring dingitthals itrhteesrivsent i ons
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Concl usi on

Chil drends excessive use of technol ogy remai
especially with early adol escent s t ogvipwa+He ntthei |
set devi ceéVhi ¢ £t miuateiromnus. parent al contr ol sol u

measures rather than empibdveuli adgegatahadliyrhada ltess c
uni que devel otphmesnt dé mahderaagehiicd,a pmeegivleeqtnead
align with ¢ehpgawad raabdes &aman rsudleesl eya hednlicot 5 coi nnsg
t heasdidsed 1s s need byoexdebgogghal i@aonitme myermptoiransear |

adol eskiemitshien g vieee.h
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To better understand early adolescentsd co
and their perceived sol uti odhess i gwe odfi rdeicgiltyale ni
Buil ding upon the-déshndnngd utlypmwmpluodreetdo nand a
adol eeseentsc design space. Through an elicitat
early adolescents and their parents to pinpoi.

viewpoints withimgthihsi sd edseisg ng ns psapcaec.e lassi a fr

existing digital solutions through a systemat |
from -phredt preferences within our proposed de
reqgei more attention. Through this research, w:

earl vy adol e sideesnl tgsn space for di gi galounsdoeldut i
recommendati ons for designing i nterveatipyns
adol escent s, based on the péhisp ecdtilammesso uefe our
key contributions, followed by a discussion o

research avenues.

8. Thesis Contributions

This thesis meatktetsd inpsidrriec @i licfagamd veypt ri buti ons

fielcds-todfpumteeraction (CCl) and digital i nterv

8. 1Colnt ri buti ons to CCI Research on Early Adol

Our -design study in hwpempinSii g#ltind ri budbewarly
conceptualization of tech overuse and their v

di sengdgemeptc underexplored in prior |iterat
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considerations from the perspectives of early
parent al i nvol vement , i ncorporating positive
These fsihredi fgggentsppenci fic needs and preference
tackling tech overuse.

I n Chapter Bophyamelaol yi adol escenti patatrco
study, wee ncpoinitimg ablgghites i nt o their perspectives
strategi es, along with highlighting areas of
favored granting early adolescentsdé agency, \
control for t-hotsievaitodn|l ow sediice tech use. Ho\
mentorship appre®aghay poiwambddabrggsmetce ndappr oach, w t

adol escentsd preferences varied.

This thesis also off e 2 08ogrt heondgod goign gc ad a rcloyn
in HCI resedecliTgtehrsa wgly anet hodanmudaretdi @ sné fCuhllay t
tobhe CCl research community,i emsplacasadkemomfjornph
research studies.--de@urgnadaprtcatlideaaboofatcge, st or
brainstormiaefgf e stkiewelhy ngncouraged active part

motivating this [s6de ThDesep mehhodse&donseshered col

higoal ity contributions to i ntdearnv eanrtd a nt hdaets i @
chall enging given early afaoabD8fkcent s’ Il ncrease

Toget her , these two studies provide i mpor
insights of our target user s, of fering val ua

effective and sustainabl e solutions addressin
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8. 1Co2n.t ri buti ons to the Domain of Digital Il nt e

Qur i nvestigation into the domain of digita
adol ecsecnetnrti ¢ design space for addressing tech
formul ating this design space uscutlgi rai nigR efsear
design di mensi ons: early adolescentsd agency,
and mentorship approaches. This design space
systematically explblkeredt eovenpec prheipsrtedsaesnet gi nneg
t heoreti cadcccoorndirn g uttad owd RWrodlicok ialnldu skireant e i t's
al so contribute three <contrastive desTlgesecor
prot odteynpoenesdt cvatdi f ferent combinations of these

sol utiscenrsvi ng as dr2tdidlatchhe cfoinelrd buti ons

Beyondthbeseticalcomandi bauttiioomscburomy€h amae

literature review (Chapteronbyi hottleappsanatysi

existing research and applications, exposing
adol e,scaesntfsound i n [sa0Byeyx hao mtcrt iebbu tzii mmgs pri or
review identified 14 key design mechani sms tl
prefer emkcieyep analysis revealed a misalignment

par-emitl d needs, h i gchelnitgehrteiAlh ¢dheas u ggdnp. oium @ al ys e
a curated sample rat bar tflpamivaarg ge xah asu gtuicuw as r seuwdr
of the curofenttedh ndlisceampeh ge medmeinitwgfbtt makes dig
interventions effective . Bndcamiiepitmadpl & $pwst emd:

academic |literature with an analysis of a sat
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t hesi si esdee@etexpl ored areas weahln b-d ® h tedsecsa gt
interventions. These insights can ibre deeweelroapgien

more effecderwteseadaudd ngser

8. Phesis Limitations

Il n thiswesexadakmanw!|l edge Kkiey he s imintcd i@ mgn@f bit &s
participant demographi cs, potenti al l i mits o

evaluating the effectiveness of our design st

8. 2Salmp | i ngP aBritaisDemagt aphi cs

Whitl Hei lseasdidsr eesbspopvehimdlernernvtoll wes pafrrtei gtueepniitnt s
usdag <conducting the user sbtoddeaensplonhlg moeulansamy ha
el i cisttaitdiygn parbackpbhaoaumdveahed that most part
rel ahi ghbtegcoocnioomi ¢ bWhciklge owen ddsi.d not sgeoniofmical |
data ctahessgudy he recruitmento dthreated gy avhadsi ©inm
study was also cendgtebedr osamplke Mayshave un
participant s-etbpommi cowbanckgcobands, especially
with | imited and s tdaousedlesientpearntuitghpaeat @ di ff et
per c eoptteiconn oavpeprruodpan i et enplar ent al s tmeafi ead momhose
capturediiedem@uear tshed i nvestiagateisen tihe mgeqeirmadé

our f i ndi nsgoseeitoon b misadgr oup
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8. 2P o2t.ent i al Limitations of Our Proposed Desig

Whil e owsi nigni ti al ceatlrycadelseéegnerstpace as a t
solutions (Chapter 5 & 6), we identified some
not fully articul ate. For i nst apnpcreo,a cvteisloe ctulre

covers a spectrum DbBbeaswed nmepmatroernst hail p a(nsde ep eseec t
al so recommebdsedmmant oying from experts and
|l i festyl es. Fut ur ee fri emsee atrhcihs sdheosuil gdn fsupratchee r b yr
di mensions that explore these types of compl e
mul tidi mensional relationships within an expa

us-eentsaledt i ons that address the unique needs

8. 2Li3mi t aEvahudginkef f ectofveDesiSgmat egi es

As discussed in section 7.dvedepthhagptbashsbyyv
a broad range of design sol utiamms ewatl hsannig lgea n
interveWhibe tphreviagedwiomiompsievhee u n dodr sptoat nednitn ga
strat elgermogs s e s s -tteran lednmfgecti veness aotratngggpe

pr omoptoisnlgteihvaev i oregoamdigerg earl y. adol escentsd t e

Behavior chaege psoaebesngghat requires 1 nve:
year s. A T ongitudinal studyr ewiwthh ch fdeeti gma bl
encowraade adaglraeasdaksttsmpgage fr oms e Salcrholsd gy i ®\se
also explore whether userso6 senti menwosr | gdhi ft

i mpl ement ati on and us atglet Ioefs itsh.e Fdoers iignns tiannscieg, h
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study participabbseaddwmeaoabobedhi pr peer pressur
have har mful consequences. Similarly, al t houct
adol escents with greater age@amcges pi @ etighud iaft i senl
capabilities. Therefore, future work shoul d
evaluatitg@rmheffFengi veness of digital i nterve

early adol escemt dntgedhudusealt lisrtawgh

8. Buture Research Directions

Il n this sectproonmidswereght igcnhs glhor f uture researc
eanrldpyl escents with technology addiction, prom
to other domai-mser igdheeglhrapmengt enad addtrersm di \
vi si drevfedroping interventions that are respon:

their dbgihbhgl well

8. Exlp.l oring Digital |l nterventions for Early A

Whitllgilsesi s focuses on di s engiatg ednmeensts pfercda m itcead h
early adolescents struggling with digital addi
aspects that emay aft o oherabse¢lifti es for managing
for those expedeanygi ntghosndea mmiddelpte srua tt abe el ¥ or
adol escents with addiction, wh¢ 14inéd oniatye nr eugnuai
more targetedntamrdteonngieoimdse vehei r. tFuwthu rues avwgcer kb es

explore the extemt gthapwhli chlgbaupbi hdi sgs
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Exclusively recruiting participants with t
| abel edaddi ditteeccdh coul d be stigmatizing. Partioc
responses and reFucthecertesepanchicspateeded to
this groum, awlsdramger need of effecti.veFoirnt et
instance, designing assistive technol ogies th
t herapists ticsgentghaggrememt t lpe odess mi ght be ber

addi 9] on

8. 3PRr2omoting Purposeful Tech Use

This thesis focuses on exploring the design s|
adol esceregsad asebhA od o mplcdhmeunsteaar y approach to
habits is promoting purposeful technol ogy us:«

specific intentions to [mMondlfOi7h]iy aspgeage, whoWwe:

f ocushtissesi s, and as a result, our sVbké¢éreemhoi e,
future systematic reviews could include this |
Whil e we did not specifically focus on fos

technp99g¥yOo/uyr desdgmcdsaothest gpment s t hat coul d

applicable to the context of i nt emmaniotnoarli ntge cahl
reflection, which are [kZn3ojWwnurt dheenkampteor mit nohu
the suitability of our identified design di me]
promote intentional and purposeful tech wusag
applicablen.to this domai
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8. 3Ap3p.l i cability of Our Findings to Other Doma
Whitlidilsesi s i s primarily centred on technol ogy
our findings might be applicabl e. For exampl e

found that mostf ocscodsueed oannsd aorfet sprenreeendts egmad de x e
[ 80]J]Future studies could expl orceenthretch edre sa urn
(Chapter 4) can be a starrita mtged odmilti neo sdaefsd tgyn

to their needs.

Our adaptdaetsiiognn onfetchoods ( Chapt eremBgagea ne prolt
adol escents in studies on complex or | ess int
participants may be reluctant about discussin
bul lLegtimg Future studi ebcetasni gmvtesd hmgiadq ee sshed i e

participation in these challenging domains as

8. 3Addd.r essi ng Di ver se Nedlder byeveltegmant ng nt

l nterventions

OQur findings underscored the i mportance of a
characteristics and the divedf sa@lsiheedalsutoiford ama
suitable (Chapter 4) . I nstpadt henabloil sg acs®n:
individual differences and evolving né&eds coul
UseDevel opme,ntwhiEAMD neornpeocvhenri sc a | users to modi fy
of actovbeéeiemeqiiitermdrtse modi ficwdti®mmiszicragq @ xi

functionality, Il ntegratmnegws-exd &tead[u2 1628t ne & s ,
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anticipating every user need might not be pos
to own theirad@mampdbdaegnsstpeanfde ssi on alc c de dtethayipre 0s

evolng nhésé&dls

OQur formative design activities empowered
design ideas that speak toChaptier mMéhg&i 4 mmedtve
however, I S cr udceisailg bnuotti moknsl ®/ e aaltto theheec o mmo d at e

evolvihn®.2i€eids i s especially important for thi

devel opment al changesonmepgth,i nknd gmaetaitu &trinen &
adol es@O®&rRdFaur t her mor e, parents may have vari ec
t hat may not be apparent during the initial de

a variety of features and hybrid ot iboemsefdc @i
Adjustable settings that cater to early adol e:c

the intervention's effectiveness. On the othe
overwhel ming, -tespwi abkkysfor Thenefore, explor
approach that empowers end users to adapt th

compl[eXx9]tmi ght be an i mportant future research

consi stent use of the intervention.

One potential $Habedi cnstomaz@mein oanapproach
and parents can coll aboratively tailor interyv
Personas are realistic r epa-heosrelnd autsieornss, wciotnmmoaofn
us-enterf ajcze0 d,@Xxliglnappr oacacicdaoulad eneBlUpPppacti v he
continuous adaptation of interventions to mee

howr esmugster s with aamandepeescraebat adil it @t s d
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enhancedatphe@abi |l ity and effectivenespotefnttit at h)

througheamsengdy with an i mplemented prototyp

8. 3Lobnng Term Vi sion

Tht bBehsadse monstthreatveadh gaeagamigy a d o hdeesscbodgmttser vent i ol
whil e al sogadp @i srogeisbheganrtgchbey andabi | ity ofeeitnt er
t hei r Unteidestoeo rclo nt rti tohdéaee snleopd i gfs o lawt h @athspr omot
seldgul ation of ,tea@ahnowlregy tovedrmhesaniWpue orpeeeds
t hfad truerseevairdadmt i nue t o 1| ncearploy aadeecindigact ef netict € ¥ eo

and appirnotperrivaetnet i ons tdagi b-aét el support their
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AppendCoeDesSi gn Study Additional Ma t

A. Research Ethics Board Approval

Human Ethics - Fort Garry

= 208-194 Dafoe Road
i‘a\ Universi Winnipeg, MB R3T 2N2
. ry . . T: 204 474 8872
Q «Manitoba | Research Ethics and Compliance numanetnicsgumanitona.ca
PROTOCOL APPROVAL
Effective: February 23, 2022 Expiry: February 22, 2023
Principal Investigator: Andrea Bunt
Protocol Number: HE2022-0008
Protocol Title: Designing a tech-based mediation strategy to help children disengage from
overuse of technology

Andrea L Szwajcer, Chair, REB2

Research Ethics Board 2 has reviewed and approved the above research. The Human Ethics Office (HEO)
1s constituted and operates in accordance with the current Tri-Council Policy Statement: Ethical Conduct for
Research Involving Humans- TCPS 2 (2018).
This approval is subject to the following conditions:

1. Approval is granted for the research and purposes described in the protocol only.

ii. Any changes to the protocol or research materials must be approved by the HEO before implementation.

iii. Any deviations to the research or adverse events must be reported to the HEO immediately through an
REB Event.

iv. This approval is valid for one year only. A Renewal Request must be submitted and approved prior to
the above expiry date.

v. A Protocol Closure must be submitted to the HEO when the research is complete or if the research is
terminated.

vi. The University of Manitoba may request to audit your research documentation to confirm compliance
with this approved protocol, and with the UM Ethics of Research Involving HumansEthics of Research
Involving Humans policies and procedures.
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The child can choose
his hobbies and the
challenges will be
based off his favourite

and hobbies.
The child can also

recommendations of
what they like to do.

They will know that
they have to do it,

so there's really no
pointinto not

or else it will be
even more boring.
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A. Pr-8tudy Survey

1. Which devices do you use at home?
E] Desktop
D Laptop
[:] Tablet
D Smartphone
D Gaming Console

U Television

D Other

2. Which devices do you own?

L] Desktop
D Laptop

"] Tablet

G

L] Smartphone

D Gaming Console

|:] Television

U Other
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3. How much time do you spend with your devices daily?

4. Do your parents have any rules for your device usage?

() Yes

5. Do you follow these rules?
C: Yes

) No

() Sometimes
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AppendikIxi Bi:tation Study Additional

B. 1IResearch Ethics Board Approval

Human Ethics - Fort Garry

= 208-194 Dafoe Road
’\,_\ "y % —-— Winnipeg, MB R3T 2N2
rsity . . T: 204 474 8872
ﬁ «Manitoba | Research Ethics and Compliance  numanetnicseumaniiona.ca
AMENDMENT APPROVAL
July 4, 2023
Principal Investigator: Andrea Bunt
Protocol Number: HE2022-0008
Protocol Title: Designing a tech-based mediation strategy to help children disengage from
overuse of technology

Human Ethics Office as designated by , REB2

Research Ethics Board 2 has reviewed and approved your Amendment Request submitted on July 4, 2023 to
the above-noted protocol. The Human Ethics Office (HEO) is constituted and operates in accordance with the
current Iri-Council Policy Statement: Ethical Conduct for Research Involving Humans- TCPS 2 (2022).

This approval is subject to the following conditions:

1 Approval is granted for this amendment only.

ii.  Any further changes to the protocol require subsequent amendment approvals from the HEO before
implementation.

.  Any deviations to the research or adverse events must be reported to the HEO immediately through
an REB Event.

iv.  Amendment Approvals do not change the protocol expiry date. Please refer to the original Protocol
Approval or subsequent Renewal Approvals for the protocol expiry date.
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B. 2Prototype Screenshots Including Al
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B. 2. 2echBreak Buddi es
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