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UNSPOKEN INCLUSIVE COMMUNICATION

HE LOOKS LIKE HIS PEERS IN HIS CLASSROOM,
HE TALKS LIKE EVERYONE TOQO,

HE WORKS ON HIS WOREK LIKE EVERYONE, BUT
HE CAN LOOQK DISTRACTED.

HE MIGHT TAKE LONMGER TO DO A QUESTION,
HE MIGHT NOT SPEAK.

HE MIGHT SCREAM AND SHOUT, BUT

NO ONE KENOWS HIS LITTLE SECRET.

THEY MIGHT THINK HE'S WEIRD OR EVEN BAD,
THEY MIGHT THINK HE'S DUMB

THEY MIGHT THINK HE'S NOT BEHAVED,

THEY MIGHT THINK HE'S QUT OF CONTROLLED
BUT WO ONE KNOWS HIS LITTLE SECRET.

HE MIGHT MEED A HUG

HE MIGHT NEED A QUIET PLACE TO CALM DOWHN
HE MIGHT NEED TO TAKE A WALK

HE MIGHT NOT BE ABLE TO SAY WHAT'S WRONG
HE MIGHT THROW AN OBJECT

BUT NO ONME KNOWS HIS LITTLE SECRET.

HE SEES THE WORLD IN REPEAT

HE TALKS WITH A STUTTER

HE MIGHT NOT LOOK AT YOU

HE MIGHT BE SLOWER PACED

HE IS SMARTER THAN YOU MIGHT THINEK

HE MIGHT NOT GET THE CONTEXT OF YOUR STORY
BUT HE HAS SECRET

HE IS AUTISTIC.

POEM
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T vy beoautiful son, who inspired me to take on this
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ABSTRACT

Meurodivergent children often foce challenges
with their self-requiotion. Many of their peers and
educators  lack  the necessory  tools  to
comprehend this disorder. Despite often having
high inteligence. these children need support to
thrive in today's educational system., As a foshion
designer, | developed dothing with integrated
theropeutic devices to aid in self-regulation
These discrete items were designed to merge
seamlessly into everyday reody-to-wear clathing,
allowing neurodivergent children to blend in
amangst their peers.

Phase one of my research includes an in depth
investigation and abservation of the current
education system. There are significant political
and bureoucrotic obstacles. My research leads
me to understond thot the current system is not
meeting the needs of these children, and existing
standards of support and core are ineffective
Many private and  public
cammaonly failed to achieve design inclusivity for
people with ASD [(Willis, K. 5., & Cross, E, 2022)
Hypersensitivity ond hyposensitivity to stimufi are
also common in people with ASD who can be
particularly sensitve to changes in light contrast
and air quality, that would wsually be igrored by
the neurctypical (Willis, ¥. 5., & Cross, E, 2022)
The best option now i to find o way to
collaborate with educators ond build an effective
catalogue of tools and resources

institutions  have

Wearable techrnology would be a helpful tool
ondfor o resgurce o ossist instructors ond
educational assistants in recognizing when a
chibd is entering on elevated state of stress or
frustration. This technology could  include
garments that can detect g heightened state of
ternperature and or an increase in pulse-rate
response in their body. For instance, when an
educator is writing a lesson on the boord, with
their bock to the closs, and o student whao is
wearng one of these garments is becoming
stressed, the goarment this student is weanng is
equipped with technology that con send a
discreet notification to the educator through an
aopp on their phone or computer, leting the
educator know they need to quickly address this
student s altered stote,

Garments with therapeutic devices or wearable
technology connected to an opplicotion (opp|
can notify or alert an educetor when a studentis
experiencing heightened emaotions. An open-
source device built-in or oftoched to o gorment
in sencony areas con be positioned to connect
with this opplication, This approach gims to
provide more tmely support and eliminote any
guesswork in identifying critical cues
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GCLOSSARY

Merodvergent s roing - heErcton oulskks vehiot i

NEUF-:}WEIJI sormurnn o b braen luncbaor

||:'|L|1|'5|T| . o1 FCahes (R A T A = SRt fher s 15 o]

Biametric Indicators body movements ihot mordlest winen

Cecupaticnal Theropist 1 hegitheore piofdsacnal thil dpetoliies 5 prevent e

Context Blindness ot L Y W frored ey ned be

Wearehls technalogy TR Bhai cormererie technakomy |

Open-Source inchrclagy that i acotiile ard aliows armpeng i

Capaule collection 1 dolhing cofechon with spechic oesign in o kmidsd




UMSPOEKEN INCLUSIVE COMMUNICATION

POSITIONALITY

L ~ e B - - - — - - -l = - e R—
Ay posiion on this thess 15 | ove g twelve ywedr old neursdivergent son

who is on the autism spectrum. Seeing my son have mojor struggles
with self-requlation in the clossroom and the barriers for educators with
(N .

|

Ay BXpErience Qs Q parent, educator and

assessment to help him
designer has given me the experience to research areas that sometimes
may have been overlooked due to o perspective not experience in reg
ife. | can look at this topic ond see both the parent ond educotor's

perspective and the designer aspects to develop weaarable technodogy

n the classroom

that coutd potential Y Qe isad to halp children




UNSPOKEN INCLUSIVE COMMUNICATION

FRAMEWORK
OF RESEA

Given the  advareing  obigquisy of - maodern
technology,  like  open-soorme soltware ol
codmplinnentary ardware  pletforms, 0 iy
pppspected that thie design ol erpentic aids las
mint e ressecd o o sinilar goee. AToeding diflerem
preosdhuct devidopment technigue and manufcioring
praviices,  computing,  electromies,  clothing  awl
testiles conld work fogether o develop  such

techimologienl groduens (0 ool 2018).

Froms primary product surveyvs aml my own cigual
abseryvaiion, | fwd  that  therapestic cloihing
desigmesd for children with aotism amld or
neunlivergenee memaing bulky oamd  regisis
atlaptation o courrent freads and Tashien, cniiical
agpercts of parment desizn thad conld assist (hese
chibilren in integrating with their peers al school,
Having a  backgronnd in working  wiil
neupslivergent chibdren, the primery goal @5 o
dedve decper o ihe development of garmwenis il
will  auldress  somme ol these  challenges,  aml
secondory o thal are diseovering pathways for
overcoming  olsiacles  and  barriers  within e
leatjonal sysiem. Tackling the whole edaeational
svstem all ab ence, would be impossibile; however,
breaking it dewn i micre Rvels woolil e
managealbile. The obstaeles and barriers imclde Lo
ol limiaeed o, appreval froo  the disiricn
oecapational  therapdsi,  resouree  allocniion ol
muding  wod  coopeeration af resowme ajds ool
faruliy

I ool iliesd varpons wspeecis of my prey s panerns
anil consroetioms related o signifesnt design aml
masembly issnes. Ky lnest perative designs are also
driveen by aim pesponse o superficial garment kins
i sehingds, like weighted sarmenis,

RCH

e

Lownl schowls lomat or restrict the wearing of
wirighied gnrmenis in the classmoom. Through irial
aml error, ileration and predoivping, 1 wmdersiand
that even with these improved modificaiions [ had
(lampeed, an Oerupaiiomnn] Thermpist would still peed
b apapronce thae clvnges foruse jn scloeols,

oy peview ol avadlalile Tieratore, i shases tho
maps exist between [mily, edoeation and healil
remapling newroclivergent childven. This iriangular
group mst work ogether we gel the necessin
resourees o e child, There are gups on all sidies
andd when it comes o the chilidren, each chilid s
differem  reactions amd  riggers o socinl  anad
envirommental silnations. Mo twa chilidren ae (e
same, let alone oo neueodivergens chitlidren, This
hrings an adeded dimension o e responsibiliey of
eddieators (hat is non abwavs adegquately expressed
witlin eradning i aheir seaching candidaey
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REFLECTION OF
PRIOR WORK

T umlerstaml  how  ilis sl oseaewed, In oy
amvilergradate siudies, T odesigned amd eonsieoeied o
collection  with  therapewde devioes Dudle o e
clotling, This eollection consisied of spimmers, pop s,
weighoed  beads and more, 11 was so ssamlessiy
imncorporated fnio dhe gaemeenes it o paepple didnt
even reallze 0 was any dilferent than every other
garmend, This eollisenion o prosorspes inoepeh aricle
ol cloihing sueh as, panes, Cshivs, swepbers and jackers,
Eoehe priece Bl seeavegieally placed deviees withing sueh
webghoed Deads, reehing beads, poge i and more, This
is where our story of the thesis stars, D wmted o ke
voluat | Bl creaned with this colleciion aodd see il D eoald
aetiadly wwene 00 Bowarels echinology aodd 85 thee selicaol
alistricrs woetnlad Tie gepaen Lot

I vinaubesdd voe Do bl wann thae felea ol creating sssaaething chil
cotlel Beelpe Deotle a0 wesrasdivesgemt st dnd e
eelucators that thosy speait Elaeir sehood daiyvs with. Taking
avliint 1 kavessy Tecean thoe cangestle colleciion ard ow things
conlded G svitlin the icividoal garments, T knesws thil
there eonld Bee a0 was 0 ineocporaie sne ivpe of
G limoloegy svitlaian the garments Thie cigesale collsction
Inimell - greind Tonnaelintioone amel peisftierms o svork Troo o
sLED iy perestoe s s ik sveamilale techinalogy.

Sloving oawards the tlesis, D alidonen want g just ke
awlint 1 Dand clomee preior aod chamge thee thesapeagic
ch=vices ol substiote @0 Tor teclasclogy, T wanied fo
Doenibel ome B0 dnal coenfigeane G dlev e loge tese garnients Dy
reseircling thee clubld, e cdaeistiomal enyirenment and
o certadn sensories  conbd  dlepice  awhese theese
tesedinpolesgeies o lal Tae pabivcesa woitleio thee garmend.
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INTRODUCTION

ASEY In T lee Classrodnm

Cluibdresn thrive o coriesity b= thee workd aronmmd
i, A Rkl sopne mhiy ask ainerones gquiestions or
sk dmswoers  thiough nessearch, others excel in
pypical learningg envitonments ol schaosol, Flosyeyver,
cliblren wlie diie neneacdivergent oF on e anism
spEcIiriin may lave andgues amd svaried arning
siyliss, This can be pEcteularly e e paeoqale witls
Suitistie speciram Disorders CUSEL Aatismd slio
havee a0 diseinnet sy ol penceiving and processing
meformation O ks, ke 5, & Cross, Bl S022E Despdne
fhae DekgheBevel  mrelligenee and o theie bbby o
prrocess  Anlormaiion  exiemsively,  nednoliverge
clabiden peilly Feguine seime assistance swith el
reg il i ek sebool aerivivies, This means il
theey ot feed confused amd wisure ol ow o
Batluiaver dn v given space, s lomoding e alliey
[ ldegeate witls others (Willis, ke 5, & Cross,
20220 Mewrslivergent indviduals aee deserilesd
i e Celord Eagghisl dletionaey as having maenl
or nearological Danetoeis i OiTer from solian iy
caonsilered  pypical o norioal, (OED, Z023 The
Carnackiinn gt ernmme ot deserilses an inda icdual sl
B meursdivergent  aso semeone  whose  usna)
fctions: ol e D Bl owisule wlise iy
capnnsihered “evpuical™ (Go's ol Canadl, 20241

Wolvad I Lesarmed Feoan My Chilad

My Journey stars as o motler of g T2 yvearokl oy,
Whas  hivs a0 chesigoanion ol aaosme Wit 1y
dlesigmation  many  suppor  fessurees  Decame
wvailalile ol ver many more ohstacles reoin 5
prersistent Dlack i the edicational svsiem aml Do
il percedves children like B, Childoen [ike o s
are designaled as autistic wpically ive a hacder
imie it sell regubilbon amdd @0 can sooclimes be
misinterprelsd  as laving behaviooral o issies
Having certnin thermpeaitie devicoes with tlicm i the
classrodim can help o with maoderation. Throoglhoa
my =o' elemeitary edoeation, ere were implc
Berriieis o e resoiiices [oF Bl and alse or Dis
TR T TR

ir il Wils NErAR VTR IR CRTTRIRA] st
almeaeristraion g gust dosy neghe ignoranee ol sl
Pesonrres are aecessilble oF avidlalibe, Koo img thil
v hen oy son bl an oarlsorst e woakd Ine ekl
i elisgupicen B e chisssrooamn anmd sent e e
principals oflice as belayiouaral coneeem 0 e
viery limils of whist was avallalde as o s
within e svstenn,  withoot  addressing e
irederbving  Essoe, e simalion  was o il
ilishsariening

Wolliile  pursuing  my  madecgrmdaate  degnee, @
Flavehasloers dliegree o Besboom design, 1 Raal taken o s
critical amilysis of o compression vest that swiis
lesigomsd Tor elulleen svith aerism, s a0 parent of
Clullal swith anatisn, asked iy som G0 hee sy onld wear
sotmethimg  like this w Beelp bome eIl regabisbe,
Woltliont hesigation, e answernsd alsoloely =po!™
0% tewe Dbk auend sy onnlad seick oo Fike i some o
amengst his  pEeers. Aller asking  more  peroking
apuiestions, Toeventnally winlerssoas] ohat the real
apstvesr was that e peest svmnred doc T bee witly leis
[Heiers.

Designing Vor Y500 The Classroaon

Baanosvamg Huls wwould Be o clalbenge aial thar taene
wkilel B an don ol suppeoriive imnerest i e Dogeic s
waell as a0 lor ol puaslilkick - 1 Svas eommimed o
desigming o capsule collection ol therpents:
gwinrmenmes, D wontld Riave oo dao peseanch beyoned il
Pvpeical obergrduate poelimiaarey discovery and
dlevelopiment ol & Gshibon collection - 1 Bed e sel
Frarthy allong & cigorous hmelinge, T Emes that §ooould
only dlo so e witlae d losieed vime frame el
ikl vt sel managealde expectations for e
outeonees o the e, Towas alilde o construct
coel b theen Al Jowekoed Dikoe i series ol everyviay ready
L wweiar garienls witli mstegeeied aesapetic i
i This was achieves] withoul any  participsinae
Fesea el imsforming thae consimcibon.
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Ihis was the catalyst Tor my ihesis here al Ciily
Carr Unidversity, Twanied o @ake what 1 had elose
froo iy Bachelor®s amd delve indo Daothe e
wearalde  therapentics  amd  the  edoeational
aspects Proom my personal experienes with ihe
erlueational system, and s SIFonE ayversion o any
rigk and expasure of the Kids in thie classrosm - |
Enew that | lad so develop a clever means o
validate my resenreh. The Besearch Ethies Board
ool b challenging amd my lear was that |1
soomleln's have enough tivee G complete a capsale
coalbisction te st Dwanted my research ar the end
oF mey timas at Emily Carre University tooserve as the
G kiemn toowhat svomlel e tlee starl of amoether
cialbisction  that  conkbl  indegrage  aned  inclode
chililren's participaiory workshops ol testing.

nomy final vear of my Bachelon®s, ©odesigned o
capsule  collsction [ocoseidl on inlegrating
therpenlic deviees inde more Emiliar ready o
woiste garments and steeel Tashion, This Bed o
incorporating  wechnolozy  inlo ganoenis as an
inpgnvative bl evoalving discoorse with chalbenges
and reseryations freos Dol edoeatoers and Baealily
care pprovidisrs, The development of products witls
wisiralele technolegies Taces dilfuvalties thinmgh o
coampHey market positioning, as there is inlecaction
weith mame san ome industrind secier and consumer
pypis IWoexd, | 020081 The introduetion of nesws
cosieeps For pdapiive clothg (o assist and supguon
clhibilen i sellregulation and or ciodional
monilering can beeoan inmovative Breakihraoongl
though  feclmical uneerininties alaoil the
mianufactors of wearable therapentic prslacis are
memierons, and  chamges  and  dlevelopments  in
proslwcticon  processes are freguent (Debebani &
Bl 20191 Desipgning garments with  thiese
considderations i miml  does pesl devaloe e
miscessary developsimend of fechomsloegy that can assis
ctlcaters 1o rocognize the crcial coes ol a child's
esralation phase fo an altered siate, lessening or
preevaniing their destrietive bihavior,

I owent on o create e capsule collection of
sarments that integrnsd therapeotis devices into
vyl il y - lo-wasr clothing r
st res s e rgennt cladldrean, This collecticn Tsensed on
disereetly incorporating therapemie deviees sohile
maintaining & trerely, casual ek for thee childd. The
goal was to enalde clitklren 19 blend inowith their
peers  withmn  drawing  attepdion o their
nietrElivergenee, Designing & collection ie assisi
nenrslivergent chiklren was a personal mission as
an apparel designer,

“Is it possibbe e incorporate wearalde wehnolegy,
specifically created for nenmaliveraent children o
al I selFregulation, o e existing edocational
syslem?”
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CONTEXT

BLINDNESS

The Experienee OF Sutism In The Classroom

While researcling antigm in the classpsm, [ came
arross e coneept of clinical conlext - congexi
information processing is depenident apon indireet
mssoitions. Mearomvpical chillidren process contexi
throngh understanding these indivecr assorintinns
Bevasnad situmtional awareness (Skovles R, 20010
Sitistic chiblren  proeess  information in ihe
elassresam differenily. Por instines, fhey will e
sitting  staring a0 the teacher, just ke their
lassmube wiwl sitamtionally meware, bod thaar il
will he thonking nbsout other things ab il samae time,
s closes pod s n they will ned D listening 1o the
teacher, i processing the sew information along
with mnliipde ather things af the same fime. Contexi
s et always the frst ihing thai is thonghi of when
thinking abool educaiion, wearnbde fechmolbogy noul
nenrslivergence. To fully understand the coneept
ol ibesigning m produci o garmend  integraiing
wearalde iechmology, one must ynderstand liow o
penpilivergent  child  mav percene fhaeir
erlucational enviromment aned ils seiting. Lavout of
thie  clossmoomm will alse ply n mble inon
neunEliveragent childs sensory tniggers. The Tnyoaai
of the desks, to clutier on e walls and pesitiening
theat chill i 1o the classraom door

In PFEer Yermeolens hook, \unsen as Contexs
Blindewess, (20090 he siaes e =looiivels
evervone ks wlat it [eomtext] means, when yon
Fisials ant alues aeconeal ebelhminioomes, vonn will Bl chat e
differ aueite a bit from each otber® (Yermeulen,
2o, When delining comexst, ome s fgoane o
what context it i being used fore A e mnre
releviant  when von bawe  twoo stodems,  one
nenrstvpleal and the other neuredivergent, The
s thay learn in the classroom will b ilie same
fisr Dotk howeser, ey may nod upderstand the
casrnte st ol the besom im the same way

Vermenlen states that, =What is ivpical for antism is
rsl anedlier way ol teinking, bt another way ol
suboonscions information processing” (Vermeulen,
20000 This can bae tree whien o penrodivergent
gludlent is given the esson ot ather sidents i il
lassroony are foodd and wee dismgaive, thel sodent
may hive Eips in thedr informmmtion JErares I,
Leaving this stodent to ey and Aguee oml e
milssing  informaticn  and  missing  the  contex
el

Context cun also e in e details of o conversaiion
i T an individoal with anism percedves that
detail. Unederstanding sarcasm requires the abiliin
o aterpret indirect and  noncliternl  languege,
rscogniae vocal cues, undersiand social contexi, and
have a grasp ol the speaker's intent (Moller, R,
2024p Vor exampley, when someone s [kweing
sarcaslie, there are slight wone dilferences in ihe
person's voire, However, o newmdivergent person
may miss thai detail as il s a contest detil Sarcasm
ofien involves o mismatch  siween the lileraEl
meanig of words amd  the iniencdsd - meaning,
making il o complex Torm o commumication o
1|l'|'l|||II‘I' I hEedbier, B, 20050, When the details are el
o dleepdy dn oeomiest, an dedividual who s
nenrelivergent o awiistic may  become elevaied
vl become siressed or Trousipaied by e Tack ol
[EIREEEET T ol that  infermation "‘-.l'lll'l:-||l'u.'l‘:.:l'l'|l
individuads are desail-oriented  people who can
recall the smalless derail of sometling Do Dined @
Tard when context plavs & significant role.

Fleis is where the context and coneep of designing
technolomy  @armenis inlerrw ines,
Ulnchersianding that o mevredivergent clibd will o
change a5 0 how they process contest buan giving
theme tonls o help regodare and  give indicatoegs
when they miss those cantesi deiails,

wen ralle
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DESIGN LED

INQUIRY

Participatory Py perimenis

Farbeipatory researcl, in oy opinien and  in
relation 1w this research, 1% ke oo Ooding e
krowwBedge camdd  thee BmsilEeieanen sl e
strciures of politeal bureaoeraciss el woe Tl
within e edveatiomel  svstem.  Nearosdivergeng
Clubblrem e e fescos ol s teeses: hoavever, Tdid
mot wanl e unnecessardly espose  volneralsle
Bl in ebuals ger lie poesearch before thiere wins o solid
fomckation of  prinseey research, designe ey
persiibon aned @ fodshed peotorype, Comibaned, my
resereh d Bndly Care Undversity over ilie st
fhurese wisars forms e ki Toanibarbonal meseanc,
g way to design pliies Jor addirismal researc
W ph e e hosts prebeipneey research wit
cluiBil v, Dl guan elore,

artbeipalory Fesearedi redqiilies sove sl componeans
all weorking wgether, such as: participanns, Ressirch
Eilies  Doad appeoval  aid gualistive anpd or
(uiaiimitanive pesoitees,. When 10 codss oo peaple
et bna research project oF wisrkshipes, o
prirtbeprnt minisn e somie valiie i b dnsd shae an
b s tae togate. They will wissl o i tleal
Cheete woree Wl e Busaid anied cane comdeibaae o e
prifoeess Ol the fesearch, Having Wie Researely Liliees
Board approval gives thie peseareh being eondiensd
i solid Dacking amd thar e pegsearch ihan is Ivsing
Hlospier s Colloaybigg e enlaies sen oul b ehe ool
Lastly, defining  the pesearch of  how  1he
fuiaimitanive  or ualicaiye Wil dmgact e
[EATTECApE L el or commsininy,

Pwyer stindies clorse bl ot ol s thesis wers
Eargeninng e ton prolessiomls tieough a palr of
survess The Dest was cilled shae Educitors Surmyvey,
iowias senl o teipeliers and edoeaiors, aod locipsisd
meepr broadkly o diseovery ool whal B omore
commaen knowledge of peansbivergenee b e
ilassroonm, Thie secomd survey was a fellos g 1
determine  more broadly what I8 common
kossbedge of Blemetrie indicanors, These survievs
TEL ik vl ST ERN R TTRITES throtgl
survessankey,

Lilueator Sury ey

Eon bl someener of 20253, 1 distrilns] o swrves for
adlicators el soppeert stalT. Wit fevisse ol
approval ol 1he Fouly Care University. Beseaech
Eithics Boarl (REBAL. Tt was adistrilaged  ilresogh
el o elemengiary sehiools in School Distrct <34
{Abshs orel, BOY, soiili il exehision ol aoe schaool in
prarteadar e avoid any pedential s, The disvisinn
b esclinde s oo scliool was macde hesase
som atlenids this schessl b the disteien and e
resssirch peedded o0 cnsuee impariial - esponses
withent  any comndsetion o Do The  surviey
congisted ol twenty guestions hat wpically ok
aronee]  Alvirty mimtes o codngelete, 1oconersd
visrioaes aspects related e childeen withe autisi.
Ulpsont moalveing il diverse rigde o respoises, il
bercame apparent thal there s inconsisient irakning
] nnelerstanding coneermiing  enmsdivergen
Cluldren, The survey research showcisd that the gagp
ol initial orve-on-one irining e teacher candidates
o ehifldren with auiisin and or nearodivergece, i
siols Tl eelacstor gy widl linvited foaols fée eljp thaen
in e elissmoome. Yes, ol oevery child wlee s
puinroliy ergend Wil respondd e saine oy i
theatriest il practice; however, e fodidation of ile
peaetice will give Bl edveator the ooks ecded o
assess and address e situation. W appears thal
sigfn lemmt changes w il only gecnr if schoasl districts
inpleanent  mare comprehensive  policies Jor
clibcatiors,

Fig I Exbafios Sarery M108




UNSPOKEN INCLUSIVE COMMUNICATION

Biomaeiric tndieator & Wearahle Vechoaologs
UV

Briven Iw ihe resalis of the previons survey |
creatsl o secopd sorvey, disteilaiged in Jate 2024
amil returnasd in Earky 2025 this survey Gseosed on
ko bisdae o ke wewileerstandings of Biomeirie
Indiciiars that ean inform the design ol wearahle
teehnologies. 1 was coneeivied as 8 woeap ap and
comsaldation of the researeh aned intradoees the
il of wesrable teelmolegy et is aooandesl w oo
chilils Biomwetric indieaiors,

Biomeirie Indicators in the doniexi of this thesis
anel the survey, is 8 wav (o express the visoal and
mone-visial  cues  dhal oare  indicaied o when oa
penradlivergent  child  bescomes elevated  whien
they are siressed or Imesirateil The resolis Troom
the firsi survey indicawsd there were some gaps
amel - harriers oo adidressing siieations witly
nenridliversent  children.  Withe this new
Eogsww sl Trosm thie et soevesy, 1 owas alile o
concipimalize specific questions in relation o
aelsery anil cognitive lndicators thal one wiglo
mii think of when in o clissroom amd frammes Chen
within the bigmeirie inlicnors aml wearahle
iechnology concepi.

hee soervey was sed wpovery sinnilar o the ey bons
survey add was also anonvinans, The survey wis
listribnied g dhe Tall st ol elemeniary schools in
il schood disirier 24 CAbDboisford, 152, [ the
e ol this survey my son was no Monger i e
clementary school svstem, =0 no lenger hivd any
concerns of conflien of interest or blas] This
survey  had  bwendy  aueesifons. 0 iniroduced
wemri e fechnology in Earmnenis o
pevireslivergent childeen and how b0 swonld aler
il eclpeator of o ierease or @l ated siress and
frusiration within the child, The responses wepe
open and showed an interest o the oyaiion,
With any imterest, ihere are hesitaitions - aml
shepicism oawvards ithe nnknown,

Copve emergent teeme bnhis survey was a question
ol wha wonld mendior the Information gatlered
from the aleris amnd signals Trom the echnoloegy,
swottled i b the parent or the edoeaor and conld
ihis bewd g imbalanee in laboure relations of dain
records or other recordings could it be nsed
mgainst them 00 acton wasn't iaken bifore the
child Tas o o,

wclwiunl m

2 Dimeptne: eelicaiony ane A ey plyeicnd proseniaton whan o chid o
Eprruming sdtrasod or Brondated, Pesase select whaths ones s
ik e D el (sebecr ol than apply and thees B D wWiong

e —
-

-
=3 __F _%
L L

Nig & Domarine: msdeoioe Sunay 1005

surves Ynalysis

With ol swrvevs  cogclipetsd  anonyimonsly,
prarticipanis were alde 1o be vocal and elaboraie
b dhedr answers, Many vedeed iheir barriers and
needs within the classrooms. 1 el that with the
qoppviey beeing anomvieons, these edieaiors ol meol
feed Dike they would be retaliated or ouied §F
sodmenne s thedr ansseers, Wit the Tdomeerie
Indicator survey, many were inferesied fo e
innovation ol swearnble  wechnoloegy dne e
classroom, Do iraining was high on the ls of
worries of a product Wke this being Toneled,
Within beth swrvess, the main bareier was the
nsel Tor more aslmeanionsl sssisoamee sl one on
ome interaction with the ehild, Eyven thomngh 1 was
ot togde in the saeveys, i0 wias o eolmimon
response, From both surveys, there was o greal
deal ol imTormation given Teom the edocanors and
e naeels,

1

a
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PROTOTYPING &
EXPERIMENTATION

Birlocusing my researcl [Pom secondary suivieys i
dlosign-lea  poegudey amd Beoddding ol al
preatotypung  lrome oy amdergrad collection. in
gt constraction  aml o ehaology, |
e resied o investganng the spgarel indostes aod
fasky 10 s moow iy donvards wsingg eehnology. To
ilegquarely cover all lises o e esearch ol
menrslivergent  childeen we wonld hdave
preatogype and test oo every clald. This s o
lmandy possible;  Bowever, wie bave o ake
foumckariomal — aspects ol s specolanve
metliodolagles  we T e those gapse Looking
speciiically ar thee meilbaey el e eosoeeyele
seCenes of ey thay bbegeane remecabile elepmens n
goeel e stsmlavds ol hele edistey, all designs
jrrbaratiad e comnlort and sevle ol thae wesarer, Ty
iiubirs
prersoia] experienes bl as well as anacehe ol a
sty By Wasngghoe @4 al, called = Alodulanion of
itteaivon and stress with arousall The memtal ol
prlivsicil eflrs of fding & motedeyele. DVamghi e
b, 20211 This was a stedy Dingdsd ilirough o gran
Iy W Harley Bavialson Company. Understandlng
theat  the motoreyvele  indusiey s Far (rom o
pevpdive rgene chibd inoan elemennry clissroom,
Bswvevier, Dl e oaal, Using stiwdlar eelanobogy
Blees visedd fo condinen e hear s peeeors aid
canlen e the stress roadees Dieforee, doareing aodd almer an
ook rrene Wik wearing speciallzed gear is whene
I sk lor This sty gave mie fhe Jrngeling
pesbin fer whiere 1 owanmed 1o comdnct some el
reatorypeig o experiments The wdvent ol
peertalde,  Dghnsweight  ehsiomenceplialograply
TEECRE sysienms Das opendd e daors mo o new e ol
research, [ostering  coobogical  validoy el
enploration ol sysienn mieraciions (viagho o al,
20 ),

Pl copner gavrmeann thiant swins spescilieadly lsewsed on in
Bl psssivpang  and  expenmematien was  he

[insl

(T T

i thesse disduseries, il only comes Dron

e iooilie from e meoreyele dusies, This
warme . corielates e the clegenis oof e
woisiealelliny Fictors andd oisereremwess ol Tieleen
IS

Expinmling on this new reseanch locas incolves
delving  bnro e Tesion ol wechoology ol
Codnpiae s frasm LUy ot Desaedse LRl wiis
thae  Thest sen o ol whlely  avitlable elecirone
Codnpaie s specilically intended  [or jsanegrtion
with - noiewditional - comdocide e rils el
garments  (Hartman, K, 2004, The  Lalvisd
conpreieraes Wl assi=e i delivering a vaisle proosl
ol coneept through my protedvpamg. Thies eatails
seving  speculias] condueging  theesd s e
Falsele and connecting varons swirch boards and
Flgleringgg mecvavers, Thie esperimaents maln goal 1% o
psy blle a0 prrood ol doneepe and deteronime i nos
(ol g neansene aosigaal froa d chilid wesring
thes garimest o aleer oam adile dliscieeily o
clissioonn. Ghvien my Himived  expertse i ceiding
it feehpology, ereting o precise aid operational
[EEREIEHAY L !'-|'||'n'|| lan lie & |'||:||||'|'|'=_'|'|||1;. il o,
ki vl consimection process more ol & design
i falaraticdg

Fluie Hirsn staghe aal paredod v sned e Xpecineitiition
stfted] Wil & serbes ol eXperiments and iepee
rstarypaes aver e secoml e on sy [IFst vear in
MDES, Ot exiample mclhiides & peir of Tinge rless
Elowviss swinhe sequib=hy Balls fnochee palmes, deseloped as
a wearabbe sensory calimiing acoessory, the ekl
Flapn Do anil Ol e s hat soinle caroonll seyle
carplings. A the whitle, collating resoarces aboal
autsing lor edicators, 10 was o Dl ol & asdedn
*raebabt hoole™ expplorarion puerbod

T 1a1||h~:||'. Pl glowves Wi & '\;H;l;_h! alEEEng fo i
Fashbomalde chishing aecessory, Dacing (he gradmane
LR Sl thasy  peceivel sy
Femllaiek. wohth sy esger o oy thea on anel eajion
NiCER ATR TR LELT Tl R TTAEN Ihis fervessory 1 estrenn s
ilisereen ol s i, meakiogg i kbl for seeariog o nders
Popig sleeves, 10 scamilessty Blencs inowillsons giving
AN IS AT PR 0y e

sl s,

1
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i oaltermative peototpee ol the weiglited  jckie,
sl substinating the woeighioed Beiads Bor the sgoishs
Beindls. Thiis eriotion of fhe jacken et wis soacde From
Wlaee esapsnle colleetion was iespiredd Dy gaciemts il
conld T waorn both imside s omesilde ol e
classroonme The design swas madde go0 ook like
quilted paller vest Bepliacing thee weiglited Dasils
sl thae spaishy Balls, ealaneed e fmegile sensors
feedimg, giving that thesipeatie resounee Tor the
LT L

s prclcdypee svas assessed Dy e dnteria
Chrenpeiioenal Therageist i Schood Destcier 34 aler
pse g with onee of the disteicn learping specilisis
i 202%, They senl pdetiares el infornaation ta thee
Cenpetinal - Therapist,  wha thew gave e
pecessary conditional  apgeoval. This  agsgroyil
comes  with similar - regulidions  as  socighied
garimemts, The cegabisiions  inelacde o are ool
Bienieesel toc ahwe seighe ol the garment canmot exeeed
10 ol thi chilils il weight, casily taken olT §f
preccheal, sl tas De ponitaeed by either the eacher
o eclueational assistin.
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The hat, desagnasd swith earmuolT carplugs o lessen
poise (or menrodivergent childdren, fell shon of
meeting e design erieria becanse of s bolky ok
likis ain omntebsor winter bt This ides will b
reconsidersd Jater, with a possibility o exploring
opstions i the technology indusiry.

Thie seeondl phase of  mw protoyping  amd
experimentation  involved  delving  back  inio
garmend design and  construction, Specifically, |
fonsedd o the consiraction of oudoreyels cosoal
armared gear, While they helong o distinet areas of
garment development, the undamenial principles
of imcorporating elements. into them are alike,
which is wiw researching these designs s crcial,
Dsigning a hoodie where elemenis can e aldded or
remnecsl, aned interchangealde devides was ilie Eey
bisis for ihis design. This design was specessiol as a
profoivpe o build wpon for the next phase of
profofvping  and  experimentaiion of  wearable
technology. The fTommdation of this design leaves @
oo place o jumg ofT,

This sector of the apparel industey s s601 ol a very
new and innovative siage, Enowing ihis can still
leave some oulside professionals skeptical ol ihe
ineegration of the wo dndosicies. Something
theink abwoun heaw o compaater is an the palm of your
bl i vonr ploge and hoa e idea back in 2007
wias such a far ferched coneept swith il invention
of the iPhesnse,

Blomeirie Indieanors

Bhometric  indeators, s mentoned  above, ane
pvsical  amd  emational cues of - stressed  or
froserated chibfren, Wearabde wechnodogy enables
the  communication  of  Blomerric  indicaters o
resonree aldls o facaly in the elassroom thal o
peen rosdive raene chald i hecoming elevated in siress
or Frustratinns,

What are Biomerrse Bsdicaiors amd bow does i
apply o a menredivergent child? When looking
dlefinge wliad these are one meast beeak o down
v sl iy ained then reconnect them together,

Biomeiric - hody moveriends o
calenlations related (o human
clharacieristics and feainres,

Inddicators - Something (hat shows what a

sitootion is like or preseni s,

When we poi these iwi separnte words fogether,
wir el o omieaning ol hody mavements thst show
what a situation i presenting isell non-verbally,
This relates perfecily as o peansdivergent child will
prosent certain visoal coes owhen they sian o
elewvate inostress anid or lrusiration, This can present
sl as hair pulling, velling and  sereaming,
thraswimge  bems,  obvated  learm pate el
PepmpEeraiure, inomame a few. Biometre indicaiors
will present ihemselves differently ameng every
nenrlivergent chilid, Nod one will e s siandand
among  them  all bt there will  be some
commmenalities, Howeyver, the thing with visual oues
is Mt thewy cavr sEIL B missed 0 they are nob picked
up inoa fimely manner, resalting in ountboarst o
elevanieed nErression among the child,

[T an sdweaior s disiencied while teaching iheir
lessens ardl e foensed on e individoal ehilel,
thasy sl miss the visoal ewees. This s nest flve fanln ol
the edueator mmd may also be e lack of additional
iraining the scliool boards miss in iheir professional
rniing  conrses. In the sunvey  experiment, a
commmon threwd was ilian the main edecator ieayvily
reclicel on their educntionnl assesiance 1 handle @
neenrodlivergent  chilil as ey will have  ihe
addibivhonal training o handle sioeions, 15 ihis @
barrier ar lack af the wacher candidacy program a
the wniversiy level*

Wearable Technology Progoty pes
Gicrinig Torward, the pext phase inomy proteiyping

amd experimentation was with wearabibe wechmology
andd the Lily Pad comipeenens.

moge | b Lo comesrerits. Pafture 1shm by prede Losesd
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I’.EIL|||II||.'; il [CREY (EVER H Y [ anil |'-|'|||.'|1'|||;.: k=
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|'||I|:‘:I|'H|'IIII;.‘|I ||Il'hl" |:||'-::-I||I'| EH"'H. HEIE & garneeil I|!|.'|I
[ELN L Y |'|!||1ri |4 |'-:a-||1||||'|:|||||' sl wwenalid I|||I'||l.'|||'. WeAr
aschool dav, Using a bhoodie was where the protoivping
siartes] and TSI SEraiegle ;r|:||'1'l|1l'l1l al the Lily Pacl
RETTY TR AT B Tirst dlesizm nses a TETp T e SEnsor
al dhe serlst andd lighis running ap the sleeve oo
ilisearatiyve Jrattern,

Wl ihe [ I TRIEre Sensnr =il i ihae liglui=
woomlid _|{|1|l.-.. I wias ~:||||||1|' and moninvasive, Thie issie
will o preotory pe ke this is et there s o real abieret
il asilonemnar ol conld eagily le mwilssad, The gecoml
protory e was consirmcied whil comduetive Falrie op
i annd W ool 1 by sleeyve o on the alge of the hoaodd. When
e pwer comductive Tbeies copnectsd theongh ioueching
ancbor placing the wo iogether, they would send o
shgmal do light pp eomposenis onthe sbeeve or signal o
an application, The cons aboai this procoiy e would be
feat 00 el child did pot bave dhe hood ap or ihe
comecloerive Fabries did ot conneet praperly or even i
the il ol ot Bave the Dlomaedrie  indicatoar of
grahbing thedr habe, I theory B0 ds a0 grean idea i
would peed o be feether  prossvped, . The  ahird
provoiyvpEe was o pulse senser locawed on the chest
prortio of thee Besscdie, The component was a it ivickier
por e working and woubd peed Drtver esting amnl
development, This protevping would probably work
Bresst Beaving B0 conmeceed to am application e get proeper
peadings of clevated polse readings
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With o protolvping  in ganent  consirciion,
mulviple renditions aml revisions are peeded o bae
copluered. Witk thee adelition of wsting on mualigpde
1 II'.|'\-\.:II T ||,||||I|-'| it |.|'|-,| |
i an evervelay environment, Wikl the magnidae
] Timnviteel vime Proones of this ihesis, the process of

FesE silajaets fie 5ee 4

testing on cliildren was nod feasible i this stage of

resisnrei

elddingz mn application thit aberis cdueators when a
n

rl ilation or fmstration in
ik whxssroome & ccial for the success ol ihis
prraatotype, alongside e LilvPud development. This
wprd waonld Tonetion ke o heart monitoring
L TRt '.'-il-l" VI R SEe TR
g

il is shoaving signs of

il elevation aml
serel analert depending on the disvice and solbware
attached o the praggeam. Wille thae time linie lefi in
i degres program, interfee simlatinns will be as

Gar oy chisvelopment at this stagse

|||'|:;'._

When starting this process ol wesarahle pis

mehed do Kooy sl ameis ol il incliv i
Ivickmezirie  indicators . amd where they have
cesinetcLHans anek oar |'||I| s in o reriin stressiol
SHLHETHATES

Pleart Stomitors amil Applications

B on il thee experimmestal ammd protetyplng
pised el 1 wanitedd to %] lewrs e dechodogy secia
than is alpeady onen there for fead g and detecning
abmcernmalinses - i e Bsdy o e Ll siecitisg
Focusing on mendiors sl dbeteciors lor hear i
Fipiaperan e, W Il i ||I::'.|:||||| s, anel lowy 1lviss
wre elitecied g the Doy, 1 ook Towre dilleren
moniors thal ook respdinggs teeme thie armn, Dinger,
cliest il wrist, These §

niners are strategicali

||'.||-'|I Tin  leae ||||I*--' rifir  anil D aEL e i
L Erases i e Doy I".|'I- ring thiese fowr dilleren
Pl pHrs il Lo paliechng thomn i these meas
compbrl increase or deepease The Sensory cafmlorn o
Hsca o i A ars | psiel W
karilihiobele, Posorfabs, StarEimg, amd 00 aich
For e prurpge il this sy, | was using ".;-||I|'
|||--I'|II:- o ennmomel il .!|-|II|.|I|--|| PO e CT s,
homwever,  dll  cormespending  applieations  ane

Flavsioe

Concuering thas soady was done selely on mvsell
ther pesearehers andd resolis could amd most kel
ler Ieofn pserson o gaerson, Thie reasaon for the
Tivneblasd sancky v oy SLarn il L REREE and v Dol
SLAFTimg podnt for fuether research. Sohen Searing
Thesas prsriiners, There woere soveral elemd s il |
was |oking ol arriation or Ssensiving, sensor

Pipction, connectiviy o applieanon el TEIR

Irenaly ireading mesabs amd  wearabiley),
Conlort ol produes B term, This espeeriment ook
place aver a ok oreal (14 davsh sl readings

warpis ecither dmo tlae morning bisfore hreaklas
FoeEning aler dimmer, The reasen for the difieremnes
in timmies wins toe e (0 the day ol reasding allechsd

sl fned oF camloarrals iy

SrTEINE Eh |||--'|"\.=\.-.I SeTEIg up II|-'.||-|.I|I Al s an
o PR vwois very user el nly meel asasy to e
[TTRLLLT] '-|l|-!*~|--|-' Woitly o .||||II|-'.:I|II|| lory oAl
tharrer @5 & prresd il anchosr decannt e meesds o G6e
[l fog II|-'--'.||I| Tcarbrnees By e edosy mboeaclod, %l sl
1 |||'.-I|-'..I s wene [ree ol charge dmnd dind poi
rureil @ mase iy sibse ripenom i be aetianed with

vl e v iees, Dlere swere adyvanced oprionns wiilin
1he: |||i-||-':|l.|l' to oo niior and nodleaiion senngs

fhant wecpiire a0 subseripiuon;  however, lor s

ST ITA U [ER iy the Dasice [iesetions were peadedd
P letspnd, Copniectimng i i iees aminel Deiniiors o
e :|!*-||E| Salloaas woas alist seanmless il thee

P owtdd ol dlee nsiin sl TTTEARY: IR TTLARTEE | (TRl R TR R [
shrml was on o and e device was i range, e
levices eofviaected, SheE thee sl se aigs of e
oev s, wlvedvsver | et iio thi .|i"-|||!|.|l|--||_ 1 IR

e e wwas s tomend eally pesc g or conmee
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bonralin Musdile

Tl wepsom 1 eliose lsis menitor was becise it bl
preat reviews online sl easy o use, The product is
nol A wearable technsdogy ot o sensory produoee,
There are two metal sensors where von pual vour
fimgers on and Baeld e position for thiry seconds,
The deviee is conpseted te the application and will
shws voun ine meml time vesur hesart rade PN amd
cotnd i dew n unil e reading is complete. In
this application i will irack and compare your
prrevions resalis and chart them,

Connecting this dievice o the overall thesis, comes
from  the profvping of e connective  awl
cosndduetive [mbries and sy toaech of these elemenis
can deteci ceriain elevations in hear rates or
temperntnnes,  Having a sensor like ihis in a
garmend could be helpful oo see sl drck
cofmmanalities thronazhaou the day.

Frgh i g By ol vaded Ol & belel A0

e e mopyegihl ey watroroey e o e rereard

Pamvrlahs

Thie Poavrlahia monitorieg deviee was one (hil | wis
booking Terwaned 1o testing oul 10 was placed areani
g cliesl, sl el fhie Bt aresn The dey e wis
Bl Do owoeigiol annd thee elastie band was el and
Misciislie, [V did meol irritsbe any of my sepses and sl
a while [ loegot 1 oeven hadl 8 oo [E was hidden
Bl oy elodlving aedld diln' exgsiess that | wiis

WESEFENEE anvihimg Eo amyvore

Wit ey precis escay atim ol my chese D was a b
worried  thin this  mondter might mm e as
effective as the other monitors o this sody,
Sitmating the peading sensor §ebid ave o plaee it
e pee ahee Jeft Owlere the Dears sis) oo ger a
elearer reading 101 i e sensor placed cemer
Fromn, the signal would  Be spoty and Oldn
abwavs pead strongly, Wit tha Being srid, this
v was easy o use and very comforalile
irler my clothing.

Incorpesrating s sivle of deviee e wearahile
technology in garments for children, this devies
wwomilel Baee i geean siap i orF imsern e an exising
garment. The one pitlall of s devies s s
sensbtiviny and acenraey when bnouse, 1 e deviee
i moe close i ringe i e applicatioam o o7 e
deviee slips oue of place o the Dody, realdings
i g B aecnrte,

Smariling

The Smariking  for this  expeniment was an
s pensive verston of e well known healih ring
that s acbvertised ihese davs on v, 1 ochiose iis
kil as 1 elil nest gseid o sulserigstion o sse s
Fugwenioms, mnbike thie well known brand, knowing
vorr ring size s el when ordering s ring
amd even iF von are shighly larger tan the full
mnabweme] pigg s (o, T % b von el b apin
stae, Twent down v th sige 7 amd inwas a b snog
aml whem my Bggers soere swollem i the mornings
it was slighily nneomforsalle,

The werface of e application was simple anid
casy o use Ioalso dieteens] sleep puiierms, 02
saturation and  feminine momhly  eveles This
applicaion also keeps rack of provieos mesulis,
giving geaphs and commdonalities of the resuhs
Conmerting this deviee with slee thesis ar Band, |
watllil say thar iwere world be alon of good elemems
e upomg heavevier, gening a chilil ander @
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Ypepele W ateh

e Apple (Walch = one of e mdast known aesd
pressibly e omiost popolar i beahil o orebatisd
dletectivie masniar deyviees i m LU RER LTSRS lor this
wsom, 6 wns a winenl clusiee o Bring i inio e
Rperimeng gruly tairng thiis wateh tooan iMeone is
almost aulemmatic as iheee s already a buoilt-in
ool application om e phone and soith you
Al wecound i osets ap preity seambessiv, This s

one piee feature having all ihe same platform sucl
s Al or even all aodroid, they will svine np wiily
vourr devices withood having 1o do a Tall initial se

Wit the Apple devices, there are wa difleren
applications that vou ean draw apon, O 15 e
meinn] iness apps, al reads hear mmte, stegs per
day and ealories, Yo can sel ap daily gonks and seas
commnanalities for previeus davs or resalis The
interface = simple and Gicly ensy oo use amd reacd
e oilver application on ihe 0%one @5 e Flealil
ap. This application is a it moere compley o he
Wy v et vour resalis; bowever, one featime |
reldly ke Prom it was that i ecould pull the resolis
fromy  the  wiher  applieetion  (kandiadlodide
v rlalss, S Smar kg aned conpEee the resolis
o conthl see similarites apd diserepancies from
Phs adifTerent dey ices

wnalvsis

et imegration gl artibenal ameelgenee G5 e
mirhibe teschpology has marksd o pivotn] shift in
by misers imteract with their deviees and the
overall  fuenonaiey ol meoBde  apgalieaiions
i S bvineeni, 5., 20240, This syoergy bepween Al ol
mahile  paferms las led 00 signilfiean
MprovemdEnis i arses . such a8 0ser Esperiemee,
applicarion performames, and (e albilioy of deyioes
i aclam and respond ineoreal-nme e nser pesds
| S dvnndamwErl, &, 20054

M fonr deviees had their praes aml cons sl some
woere hetter suited for ehilclren and the dynamics af
thiis thesis, This experinsent gave me o peih to ol
and  where placement  of echnology  within &
marnent shonld b, amd what ks of application
nlzhe b condocive e an edoeator getting e
sprprepriate imformietion aboe o ehilil

From  this experiment. placement ol sensor
R I TR TERIEE gl Beesh supbResel 0an Do dewedvesd il tlie
words w lvere the coll ol & shseve, aroamd the claest
climses Do Chee Boseind oy oot et avinell s ||'I.u'||"l. il
the Tingers. Wilnen hl-:al..nl:.; at the actnal devices of
e povdwnnd o, omee Bees tas thiink alsonn e |:|||'.:ul':|l
sl ol o ehiled amild oy they will |'|"-i|:|||||.|| 111
I g & dlesiee ope thebr lodly, WAl tleey svear i
[ust Ike any ather garment or accessory or will
ey Tl 0 ecormbersome i vike 0 of7 e riglin
way, ol ome g will waork far all clhibldren
(TH LN FER 1:||IIII|1|F|' R RILTEES witlibm a single garmieni
winel or dey dees that coam e pegnoyed anil |'|'-|||.'|1'|'|I:
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RECOMMENDATIONS

Me analvsls of the research ol came frome Oais
thisis  nneovered  many andd  lurriers,
within the  educationsl svstem and  therapeuntic
deviees  for selF regulntion for nearodivergent
chibdren. Looking at my initial thesis question: “1s i
parssible  fo imcorporaie wearaldie  fechimobigy,
specifivally created for neonrodiversent claldren o
mld im sl regubntion, e the existing sdaeational
svsiem Y™, it 15 ebear ihat there are possibilities of
Hn Tt leen

ol les

Witlin the resulis of the o sumaeyvs, o Commci
request was o have more edueational assisianis
i woms meok o fopde wiihin the parmmaeters ol my
resenreh but it is clear tlai i g an ahstacle within
i aueational svstem. With the growing nombers
ol children who  are  designated  under  he
seernrislive rgent nmlrelln, this reguess would he the
first recomme nedation the educational svstem needs
io mildress. Withomt e additienal  peersonme
resonrees io hielp the educators in their elassroems,
no bechnelogy  assistance will  adecoaiely be
maniiored.  This wounld  resuli i e Ick  of
lfeciiveness ol the echnology presend withiin s
ihisis.

e pext recommendation this research presened
s wearalde wehnology amd how i can e a ol o
help assist educators with identifying studenis who
are b an elevated sile of siress and or Trusoesion
Woitliim the parameters of this pesearch, it presemnied
itsell as aninpovarivee comeept aod woald need the
asststance of tralning and support for e edacators
Al peehmobogy impronves, additional teadming il
upchated . support will be needed  for cominuons
prarticiptiomn. The  additional  raindng  theough
prrofessiomal davs provided by the sclool disirices as
well as workshops hosted by industey expseris,

Murdly, designing wearahbe technoelegy roguires
rnltiple indusiries o collaborae o make an
Tertive sensory  adapation garmend  that will
prowvide e necossary alert  sestem witlion
dismipting  sthe  clngsroom,  The  alert  systiem
programmed  ooa smart waleh or  eompiter
platform through a vibeating notilication was ihe
commaon census within the survevs. This plstform
or svsiem nediled o e imnsfermble o seloched

instrudtiors educiators. when o stoelient oy es
th perglsonat the dhie todiTerent cliasses,

These recommencdatioms are o summary of the
overall research comducied  Trom  infoermeiional

gathering sessions, survevs, dafa analvsis and peer
reviewinl articles
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CONCLUSION

e research that has been eondoeted g suppart of
ks thesis las Mnigled however, 0 will continme o
bt omie af many stepping stoenes o imnasyative aml
lifis  changing  resources  for o childeen widly
nenrslivergenee. When organizing  the primary
il secomdlary research, | bad o look al the
dilferent barriers and obsteles thit nearodivergen
chiblren Faee and how their therapearie thermpies
are pivotal e el lenrning enyironmsae

Mere are iriangular geoup links that need o 0 all
mapects o work ingeiher, This consisis of the Domily,
eiucators, and  healith  professionals’ dyvnamies,
When one area is lacking  in resoorces or
knowwledge, the othirs are lelt siruggling to keep the
el s ivervila selFregulation o socieial normes.

Developing  clothing  thnt can assist with o
neunElivergent  child's sell regulniion  gives  all
elements of the iriangle gronps (e poswer o assisi
with eritical cues or even deteet elevatbon leyvels
Bafoore i1 geds do o point where ihe child s
upresponsive with their oothorsis, That ey congis
of garmenis with therapeotic deviees buili in such
as flget, pop-its, squishy balls, or even weighted
beads, Wearabde wechnology can deteet elevation
fevels and provide o nodifieation alert o ihe
attemiling Beiliiaiors, family or Tosi gdulis in the
o, These bems would give the sdaeanional
experienee ina classroom more of s inchisive bl
prreosperous learming environment, The deliverables
in thiks research moy or may e b for every ehibd
whe meets these peeds bue the option of having
(TR R T A

e interdisciplinary design of this research
rispuires mliiple areas of different indusiries
prarticipate. My goal is a vinble copeep o bring b
development and prowsivpse for development witk
rernresliv ergent cliildren in and through co-erention
andl eodlnbosentiom, Children this Moinere snil
having resonwree leoks thing enabile theom o soeceer i9
dul=a b thasir e

8



UNSPOKEN INCLUSIVE COMMUNICATION

BIBLIOGRAPHY

Hartma, k. (2014). Make: Wearable Electronics. Sehastopol, CA: Maker
Media Inc.

Vermeoulen, P02009), suatism as Context Blindness. kansas: AAPMC
Publishing.

Willis, k. S., & Cross, L. (2022, November). Investigating the potential
of EDA data from biometric wearables to inform inclusive design ol the
built environment, Emotion, Space and Society, 453, noa. Reirieved from
Dreps: waww scjencedirectcom science arijcle pli 81755453862 2000738%

Wood, J. (2Z008). Revolutions in wearable I:'1'|111uln%{1 lor a:pyuwl- [izh
1IH"]‘I'IH‘IHEIIH'{' .'|]1l:n]*v| (pp. 325-339), Elsevier. doi: 1001016 BO978-0-08
QO0904-8.00016-X.

Serrano, R, lortunati, L, and Lacerda, DU (2022, "Wearable
technologies in the Tashion value ecosvsiem: a concepiual model”,
pooyatjion & Mapagement Beview, Vol 19 No, 2, pp. 90-1005.
hps: dotorg 101108 INMB 02 2020 00210

Dehghani, M., & Kim, K. |, (2019), Past and present rescarch on
wearable technologies: Bibliomerric and cluster analvses ol published
research from 20000 1o 2016. |Illl’I"ItFIlllll'l.‘llijlﬂll‘ltill ol Tnnovation and
Fechnology \.I;IILHFPIIH‘III. 16011, 1930007, doi:

10,1142 5021987 701950007 X.

Don v Vaughn, Michael B, ‘sl;l_miil_ll':!. kathryn |. Vaughn, Christina |
Maggiora, Ymir Vala Tavakoli. William Liang, David Zava, Mark 5.
Cohen, \gatha Lenartowicy, :

Modulation ol attention and stress with arousal: The mental and
physical elTects ol riding a motoreyvele, Brain Research, Volume 1752,
2021147208, s8N 0006G- 89S,

hitps: doiorg 101016 j.brainres. 2020147203,

IINES sciencedirecicom science article pil SO00GRI9320305G18)
Skovles JRAZ011) Autism, context noncontext information processing,
and atvpical development. Autism Res Treat, 2011201168 1627, doi:
101155 2011 GRIG2Y, Epub 2011 Aug 14, PMID: 22937255; PMCID:
PMC3420794.

Sridhar Rao Muthineni (2024). Advancements in mobile AL A machine
learning-driven approach to enhance user experience and
Funetionality, World Journal of Advdvanced Research and Reviews, 24,
2536-2546. 10.30574 wiarr. 2024, 24,3, 3998, Retrieved I'rom:

Dgps: www researefig: publication 387325902 Advancements in

i

(] 1 1_,- . . ) :
driven approach o eonhance user experience and Tonctionality

Moller, R, 2024, Do Autistic People Undersiand Sarcasm? Above and
Bevond Therapy, Retrieved Trom: pups: swww.abtaba.com Dlog autistic-
understand sarciasm




UNSPOKEN INCLUSIVE COMMUNICATION

IMAGES & FIGURES

Image 1: Squishy Ball Vest Picture taken by Jenniler Lamom

Image 2: squishy Ball Vest Pictore taken by Jennifer Lamom

Tmage 3: Capsule Collection, Pietare taken by Jenniler Lamoni

Image 4 Wearable icchnology protoivpe, Picture taken by Jenniler Lamond
Image 5: Family photo ol Jenniler and her son, Piciore taken by Jenniler Lamon
Fmage 6 Capsule Collection, Picture taken by Jenniler Lamaoni

Hage 7: Capsule Collection, Pietore taken by Jenniler Lamont

Fmage 8: Capsule Collection, Pictare taken by Jenniler Lamaont

Tmarge 9 Soquishy Ball Vest Hustration Dan, Husteaed by jenniler Lamoni
Boage 106 Pront View ol Vest, Pietore taken by Jenniler Lamont

Image 11: Back View ol Vest, Plciure taken by Jennilier Lamomnt

Tmage 12: Side View ol Vest, Piciure taken by Jenniler Lamom

Page 15 Cot ot pactern picees ol Vest, Picooee mken by Jenniler Lamond
Fage 14 Assembly of Yest, Pictore aken Iy Jenmiler Lamond

Pange 150 LilvPad componens, Pieoare aken by Jenniler Lamom

Fage 16 Temperature prototyvpe, Pletare aken by Jenniler Lamont
Boage 17: Heart Palse protoyvpe, Pietore taken by Jenniler Lamon

Image 18 Assembly of protwoivpe, Picture taken by Jenniler Lamon

B 15 Conduetive fabric protorype, Pictore taken by Jenniler Lamont

Pmanger 200 iWatch worn by Jennifer Lamont, Pictiare taken by Jennifer Lamont




UNSPOKEN INCLUSIVE COMMUNICATION

IMAGES & FIGURES

Fig 1: Triangular Team, Designed & conligared by Jenniler Lamont
Fig.2: Educator Survey 2023, Survey Monkey platform
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APPENDICES

i) Educator Survey summary

i1) Biometric Indicator Survey Summurly

i) Prototype Style Cards laquishy Ball Vest)
iv) Prototype Style Cards (Temperature Hoodie)
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D EDUCATOR SUVERY SUMMARY
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What is your knowledge of Autism?

T T S

e vy
Pyl i
=

e g

T = T =y oW w e om DR W
i B Clalelid = R
= b e By
+  LE®E Ml e L
& e ol Laget 111

02 Do you leal thal educalons (leachers, suppon siall and adminisiratons)
are fully neurodivergent trained o care for a child with Autism? Wiytwhy

nod?
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Q3 Do you feel thatl educators have adequate one-on-one training with
children with autism belore teaching in the classrooms? If o, why?
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Q4 Would you feel that a specialized practicum with children with autism is
needed 1o effectively handle in class situations? Why or why not?
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In your apinion, which statement/choics best reflects your position?
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Q6 Consider the following hypothetical situation and how you might
respond. A student with autism is becoming elevated/frustrated due (o
another siudent calling him/her names (teasing them). The teacher sees
the student becoming elevated but chooses 1o continue with the activity
they are about to present. As the teacher proceeds to give the activity out
to each student, the child with autism screams and rips the activity up and
throwing things and accidently hits ancther student with an item that was
throwm. Please describe how you would have defused the siuation or what

the teacher should have done?
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9 in your opinion, should 1EP"s be audited by the school district to insure

the student plan is enforced?
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10 Do you think an IEP should be completely redone every review time
of do you think just copy and paste plans are the more effective ways 1o

meet the goals of the child? Explain?
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Q11 Would you support a non-colonial way of leaming in the classroom.
This could be learning through storytelling, how the classroom is
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012 Do you think making the whole class pan of the accessibility structure
would help the student feel more inclusive and not singled outl as the ane
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with the disability? Explain wity or why not?
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Q13 When a student with Autism is in a class, their diagnosis is reported
through the IEP*s and Salety Plans to the district. Each of thesa
documents will have the list of educators that work with the child. Shoubd it
result in educators 1o take a mandatory coursafwebinar on their
Professional day to gain that knowledge needed to care for that child in
their class?
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14 In this scenario, Ms. Fraser is tefiing her class that il is time o put
their math questions in the file on her desk. As she seas the class lined up
by her desk to do the task, she notices Johnny is tlense and his body is
tense and his hands are tugging at his hair, She goes up o Johnny and
tedts him o line up like the other students. Johnmy jumps out of his seat
rips his paper, picks up his chair and throws il. He stans to scream and
yell. Ms. Fraser runs to her school phone and calls a shelter in place, and
the rest of the student are escored out of the class into the neighbouring
classroom. The support staff and principal arrive but stay out of the
classroom. About 15 minutes later the child's mother comes and enters the
classroom. Johnny begins 1o cry uncontroflably and hugs his mom. He tells
her what happened and when she asked the educators what happened,
they acted like the whole thing was a shock. The parent asked a few
probing questions, such as: if they had seen any signs before he had the
outburst (they said yes) and if he was communicating with his words {they
said he was stumbling with his words). Please explain, what you think the
mental health of the child with autism is facing or what stress is being put
on them with the actions that are in play?
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Q16 Please list some of the Professional Develapmental courses you may

have taken in regards 1o children with autism. It none, please inform i it

was that there was no courses available or there was another course that
was best suited lor your class as a whole.
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Q17 What are some resources you use 1o educate the classroom on
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Q18 Are you preparing the class with knowledge of what autism is, and
what can be expected when one of their peers has this neurodivergence?

Why or winy not?
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219 Would you be open (o working with interdisciplinary designers o

come up with a more inclusive educational environment for children with
Autism? If so, whal suggestions would you have and why?
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Q20 We are actively seeking voluntesrs in this Hiekld 1o help us build a

bener system for educators and children on the spectrum and we could
really use your help. If you are willing to do a quick follow-up interview,
please leave us your email and we'll contact you, This email will not be

***Email oddresses have been blacked out to keep identity anonymaous™®*
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shared with any other party.
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1) BIOMETRIC INDICATOR SUVERY SUMMARY

reme ey "
Beoersb i Inedhe ey, Woainbde Technoogy o Mouiodeigen Children G
r et e e —
ok Saais dees e — —- -
1 What is your knowhedge of Biometric Indicators in children?
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22 Biometric indicators are a key physical presentation wihen a child or
individual is becoming stressed or frustrated. Please sebect which ones you
think are biometric indicators (select all that apply and there is no wrong
answer).
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23 Do you feel that educators (teachers, support stall and administrators)
have sufficient access to wearable technology for neuncdivergent children?
Whyhwiy not?
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Q4 Do you leel as an educator that it would be beneficial 10 both you and

your students to have tec

that could notity or alert you when a

student who is starting 10 rise 1o the level of an cutburst? Why or why not?
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Q5 Would you be open 1o having wearahle technology devices (such as
hoodies, gloves, or even inserts in clothing), 1o alert or notify you when a
student is becoming elevated (stressed or frusirated) especially in times
when il is busy in the classroom? Explain why or why not this would be

L N I

helpiul or not helphul?
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Q6 Classroom are becoming more diverse and have an increase in

children with neurodivergence (1 in 30). In some cases, thiere are more
then one student with a neurodivergence, and only one teacher and no
assmiants, In your opinéon, would a notdfication or alert from a sman watch

siudent (newrodivergent student) needs you'?
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of computer device be the most effective way 1o et you know which
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Q7 From question 6, please explain why or why not (according to your

answer from above)?
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Q8 In your opinion, which statement/choice best reflects your knowledge
on wearable technology?
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09 A student with autism is wearing a hoodie that is equipped with
wearable technology. It is symchronized with your sman walch (provided
through edecational funding for sivdenis who ane designated) and will alen
wou whien you nead (o provide assistance. The student Is participating in a
group task with his peers and the instruction have been read. He becomes
frustrated because he leels his peers are nol Tollowing the msiructions that
was provided, His temperature rises and he stans to put his face n s
hands and then he starts to g al s hair, You are nol aware he is
becoming frustrated as you ane preparing lor the next lesson and wWiiting
ion the whiteboard with your back to the class Would you prefer;
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Q10 In your opinion, what resources wolld you need (o panicipate in the
role out of a product like this (wearable technology for neurodivergent
children) to assist you in your classroom?
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Q11 With the assistance of the District Occupational Therapist, and

prodessional training (within the Professional resource days set out

throughout the year) would you pick this topic as one of your training
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Q12 From question 11, Please explain why?
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Q13 In your opinion, do you feel the educational system has not caught up
to the resources 1o assist with designations of students
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Q14 With wearable technology, and an alert system, an app would be the
most efficient way 1o track. With an app, do you feel, in your opinion,
should be developed similar 1o a heart monitor system?
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Q15 Il an app is designed in association with the wearable technology
garment, please select what leatures would be most effective lor your
classroom and o be shared with thelr parents. (select all thal apphy)
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Q16 What platform in accordance with the school district be the best for
your use of this application?
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Q17 In your opinion, who do you feel should be monitoring wearable
technobogy in classrooms as a regulatory body? (Select all that apply)
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318 With the funding that the district gives the schoaol for children with
autism (approx. $18, 750 (Designation list and level of funding.pdf
(abbyschools.ca)) should a portion of it be designated for items ke this for
that specific student? Why or why not?
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19 As a designer, | would like to hear your ideas of whal you would want
to have as a product or device 10 help you assist students with
neuradivergence, It can be as simple or as imaginary as you want.
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Q20 If you are interested in oblaining more information about this
research, please feel free to contact researcher Jennifer Lamont at
flamontépecuad ca
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IV) PROTOTYPE STYLE CARDS (TEMPERANTURE ITOODIE)

STYLE CARD
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