
Module 4: Human-Cent ered 
Design & HCI in Immersive 
St art ups
De s ign in g  XR s o lu t ion s  u s e rs  wa n t  a n d  n e e d  re qu ire s  a  de e p  u n de rs t a n d in g  o f 
h ow h u ma n s  in t e ra c t  wit h  imme rs ive  t e c h n o logy. Th is  modu le  e xplo re s  t h e  
prin c ip le s  a n d  pra c t ic e s  t h a t  h e lp  c re a t e  me a n in gfu l e xpe rie n c e s  in  e xt e n de d  
re a lit y.



Learning Object ives

Underst and Human-
Cent ered Design and HCI

Ma s t e r t h e  fu n da me n t a ls  o f 
de s ign in g  wit h  u s e rs  a t  t h e  c o re  a n d  
le a rn  h ow h u ma n -c ompu t e r 
in t e ra c t ion  s h a pe s  s u c c e s s fu l XR 
e xpe rie n c e s .

Apply XR-Specif ic Design 
Principles

Re c ogn ize  t h e  u n iqu e  
c on s ide ra t ion s  a n d  c h a lle n ge s  wh e n  
de s ign in g  fo r imme rs ive  
e n viron me n t s  ra t h e r t h a n  t ra d it ion a l 
in t e rfa c e s .

Implement  User-Focused 
Design Met hods

Explo re  pra c t ic a l t oo ls , t e c h n iqu e s , 
a n d  fra me works  t h a t  s t a rt u ps  c a n  
le ve ra ge  t o  c re a t e  u s e r-c e n t e re d  XR 
s o lu t ion s  wit h  limit e d  re s ou rc e s .



What  Is Human-Cent ered Design (HCD)?

Huma n-Ce n t e re d  De s ign  is  a n  a pproa c h  t ha t  p la c e s  re a l huma n  ne e ds  a t  
t he  founda t ion  o f t he  de ve lopme n t  p roc e s s . Ra t he r t ha n  be g inn ing  wit h  
t e c hnology c a pa b ilit ie s , HCD s t a rt s  by unde rs t a nd ing  t he  pe op le  who  will 
u s e  you r p roduc t .

Empat hy

Unde rs t a nd ing  u s e rs ' ne e ds , c on t e xt s , be ha viors , a nd  pa in  po in t s  
t h rough  d ire c t  obs e rva t ion  a nd  e nga ge me n t .

Co-Creat ion

Invo lving  u s e rs  t h roughou t  t he  de s ign  p roc e s s  a s  a c t ive  pa rt ic ipa n t s  
ra t he r t ha n  pa s s ive  s ub je c t s .

It erat ion

Con t inuous ly improving  de s igns  ba s e d  on  u s e r fe e dba c k t h rough  
ra p id  p ro t o t yp ing  a nd  t e s t ing  c yc le s .



What  Is HCI (Human-Comput er Int eract ion)?

Cognit ive Models

Un de rs t a n d in g  h ow u s e rs  pe rc e ive , 
p roc e s s , a n d  re s pon d  t o  d ig it a l in fo rma t ion .

Int eract ion Design

Cre a t in g  in t u it ive  wa ys  fo r h u ma n s  t o  
c ommu n ic a t e  wit h  t e c h n o logy t h rou gh  
n a t u ra l in t e rfa c e s .

XR-Specif ic HCI

Mu lt is e n s o ry in t e ra c t ion s  in c lu d in g  vo ic e , 
ga ze , ge s t u re , mo t ion , h a p t ic s , a n d  s pa t ia l 
a wa re n e s s .

Feedback Syst ems

How s ys t e ms  c ommu n ic a t e  s t a t u s  a n d  
re s pon s e s  t h rou gh  vis u a l, a u d io , a n d  h a p t ic  

c h a n n e ls .



Why HCD and HCI Mat t er in XR St art ups

90% of st art ups fail, a n d  poor u s e r e xpe rie n c e  is  fre qu e n t ly 
c it e d  a s  a  ma jo r c on t ribu t in g  fa c t o r.

In  XR e n viron me n t s , poor de s ign  is n 't  ju s t  in c on ve n ie n t —it  c a n  c a u s e  
ph ys ic a l d is c omfort  o r ma ke  p rodu c t s  c omple t e ly u n u s a b le . St a rt u ps  
fa c e  u n iqu e  c h a lle n ge s :

• Limit e d  re s ou rc e s  de ma n d  e ffic ie n t  de s ign  p roc e s s e s

• Imme rs ive  de s ign  mu s t  ba la n c e  n ove lt y wit h  u s a b ilit y

• Ea rly t e s t in g  h e lps  a vo id  c os t ly re de s ign s  la t e r

• Firs t  impre s s ion s  a re  c rit ic a l fo r a dop t ion  a n d  re t e n t ion



XR-Specif ic Design Challenges

Mot ion Sickness

Ve s t ibu la r d is c omfort  c a u s e d  by 
vis u a l-ph ys ic a l mis ma t c h  c a n  
ma ke  u s e rs  a ba n don  produ c t s  
imme dia t e ly.

• St a b le  h o rizon  lin e s

• Con s is t e n t  fra me  ra t e s

• Re du c e d  a rt ific ia l loc omot ion

Spat ial UI Complexit y

3D in t e rfa c e s  in t rodu c e  n e w 
d ime n s ion s  o f c omple xit y in  
n a viga t ion  a n d  in t e ra c t ion  
de s ign .• Re a c h a bilit y c on s t ra in t s

• Fie ld -o f-vie w limit a t ion s

• De pt h  pe rc e p t ion  c h a lle n ge s

Accessibilit y Barriers

Imme rs ive  e xpe rie n c e s  ma y u n in t e n t ion a lly e xc lu de  u s e rs  wit h  d iffe re n t  
a b ilit ie s  o r body t ype s .

• Ph ys ic a l mobilit y va ria t ion s

• Se n s o ry proc e s s in g  d iffe re n c e s

• Equ ipme n t  fit  a n d  c omfort



Immersive Int eract ion Types

Gaze Cont rol

Us in g  e ye  t ra c kin g  t o  s e le c t  o r in t e ra c t  
wit h  ob je c t s  by lookin g  a t  t h e m, 
c re a t in g  in t u it ive  bu t  po t e n t ia lly 
fa t igu in g  in t e ra c t ion s .

Hand Gest ures

Na t u ra l h a n d  move me n t s  fo r g ra bbin g , 
po in t in g , s wip in g , a n d  ma n ipu la t in g  
virt u a l ob je c t s  t h a t  mimic  re a l-world  
in t e ra c t ion s .

Voice Commands

Spe e c h  re c ogn it ion  fo r h a n ds -fre e  
c on t ro l, e s pe c ia lly u s e fu l wh e n  u s e rs '  
h a n ds  a re  oc c u pie d  o r fo r a c c e s s ib ilit y 
n e e ds .

Hapt ics & Spat ial Audio

Ta c t ile  fe e dba c k a n d  d ire c t ion a l s ou n d  t h a t  c re a t e  a  s e n s e  o f 
p re s e n c e  a n d  ph ys ic a l in t e ra c t ion  wit h  virt u a l e n viron me n t s .

Body Movement

Fu ll-body t ra c kin g  t h a t  t ra n s la t e s  ph ys ic a l move me n t s  in t o  
virt u a l a c t ion s , c re a t in g  imme rs ive  e mbod ime n t  e xpe rie n c e s .



Design Principles for Immersive UX

Minimize Cognit ive Load

Ke e p  in t e ra c t ions  s imple , c ons is t e n t , a nd  in t u it ive  t o  a vo id  
ove rwhe lming  u s e rs  in  a lre a dy c omple x 3D e nvironme n t s .

Provide Clear Feedback

Ens u re  u s e rs  unde rs t a nd  wha t 's  ha ppe n ing  t h rough  vis ua l, a ud io , 
a nd  ha p t ic  c ue s  t ha t  c on firm t he ir a c t ions .

Maint ain Comfort  & Safet y

De s ign  wit h  phys ic a l a nd  ps yc ho log ic a l c omfort  in  mind , a vo id ing  
e ye  s t ra in , mot ion  s ic kne s s , a nd  d is o rie n t a t ion .

Respect  Boundaries & Consent

Give  u s e rs  c on t ro l ove r t he ir e xpe rie nc e , e s pe c ia lly re ga rd ing  
pe rs ona l s pa c e , da t a  c o lle c t ion , a nd  s e ns ory in t e ns it y.



XR Usabilit y Test ing: What  t o 
Observe

Navigat ion & Wayf inding

Ca n  us e rs  unde rs t a nd  whe re  t he y a re , whe re  t o  go , a nd  how t o  ge t  t he re  in  
3D s pa c e  wit hou t  fru s t ra t ion?

Int eract ion Affordances

Do us e rs  in t u it ive ly unde rs t a nd  how t o  in t e ra c t  wit h  e le me n t s ?  Are  
in t e ra c t ive  ob je c t s  c le a rly d is t ingu is ha b le ?

Syst em Feedback

Doe s  t he  s ys t e m provide  a ppropria t e  fe e dba c k t o  u s e r a c t ions  t h rough  
vis ua l, a ud io , o r ha p t ic  re s pons e s ?

Comfort  & Engagement

Do us e rs  s how s igns  o f d is c omfort , fa t igue , o r mot ion  s ic kne s s ?  Do  t he y 
re ma in  e nga ge d  t h roughou t ?



Tool: Design Sprint  for XR Prot ot yping
The  De s ign  Sprin t  me t hodology, p ione e re d  by Ja ke  Kna pp  a t  Google  Ve n t u re s , ha s  be e n  a da p t e d  fo r XR de ve lopme n t  t o  he lp  s t a rt u ps  ra p id ly t e s t  ide a s  
be fore  c ommit t ing  s ign ific a n t  re s ou rc e s .

1Day 1: Map

De fine  t he  c ha lle nge  a nd  c re a t e  a  u s e r jou rne y ma p  foc us ing  on  
imme rs ive  t ouc hpoin t s .

2 Day 2: Sket ch

Ge ne ra t e  s o lu t ion  ide a s  u s ing  s pa t ia l t h inking a nd  e xpe rie nc e  
s t o ryboa rd ing .

3Day 3: Decide

Vot e  on  t he  be s t  s o lu t ions  a nd  c re a t e  a  de t a ile d  imme rs ive  
s t o ryboa rd .

4 Day 4: Prot ot ype

Build  a  func t iona l bu t  min ima l XR pro t o t ype  foc us e d  on  c ore  
in t e ra c t ions .

5Day 5: Test

Conduc t  u s e r t e s t ing  wit h  5-8  pa rt ic ipa n t s  a nd  c o lle c t  s t ruc t u re d  
fe e dba c k.



XR Design Sprint  Example

Case: Medical Training VR App

Day 1: Journey Mapping

Te a m ma ppe d  c u rre n t  me dic a l t ra in ing  flow, ide n t ifying  pa in  po in t s  in  t ra d it iona l le a rn ing .

Day 2: Solut ion Sket ching

Ge ne ra t e d  ide a s  fo r in t e ra c t ive  a na t omy mode ls  a nd  pra c t ic e  s c e na rios  wit h  ha p t ic  fe e dba c k.

Day 3: Experience St oryboard

Cre a t e d  de t a ile d  s e que nc e  s howing  firs t -t ime  u s e r o rie n t a t ion  t h rou gh  gu ide d  
proc e du re  p ra c t ic e .

Day 4: Low-Fi VR Prot ot ype

Built  s implifie d  in t e ra c t ive  mode l foc us ing  on  ha nd  t ra c king  fo r s u rg ic a l t oo l 
ma n ipu la t ion .

Day 5: Medical St udent  Test ing

Five  s t ude n t s  t e s t e d  p ro t o t ype , re ve a ling  c rit ic a l in s igh t s  a bou t  s pa t ia l o rie n t a t ion  n e e ds .



Tools for XR Prot ot yping and Test ing

Figma

Cre a t e  2D wire fra me s  a n d  
in t e ra c t ive  pro t o t ype s  t h a t  c a n  
be  vie we d  in  VR u s in g  p lu g in s  
like  Figma  t o  AR.

figma .c om

Gravit y Sket ch

De s ign  d ire c t ly in  VR wit h  
in t u it ive  3D mode lin g  t oo ls , 
a llowin g  fo r n a t u ra l s pa t ia l 
de s ign  t h in kin g .

gra vit ys ke t c h .c om

Lyssna

Colle c t  a n d  a n a lyze  u s e r 
t e s t in g  da t a  from imme rs ive  
e xpe rie n c e s  wit h  s pe c ia lize d  XR 
a n a lyt ic s .

lys s n a .c om

Unit y & Unreal

Cre a t e  fu n c t ion a l XR 
pro t o t ype s  u s in g  s pe c ia lize d  
t oo lkit s  like  XR In t e ra c t ion  
Too lkit  o r UE VR Te mpla t e .

u n it y.c om/ s o lu t ion s / xr

https://www.figma.com
https://www.gravitysketch.com
https://www.lyssna.com


Accessibilit y in XR

Resource: XR Ac c e s s  In it ia t ive  (xra c c e s s .o rg )  p rovide s  gu ide line s  a nd  be s t  p ra c t ic e s  fo r inc lus ive  XR 

de s ign .

XR ha s  t he  po t e n t ia l t o  e it he r e xc lude  o r e mpowe r us e rs  wit h  d is a b ilit ie s , de pe nd ing  on  t hough t fu l de s ign  

c ho ic e s .

Visual Accessibilit y

• High  c on t ra s t  UI e le me n t s

• Aud io  de s c rip t ions  o f e nvironme n t s

• Ha p t ic  fe e dba c k fo r na viga t ion

Audit ory Accessibilit y

• Vis ua l c ue s  fo r a ud io  c on t e n t

• Sub t it le s  a nd  c a p t ions

• Adjus t a b le  a ud io  fre que nc ie s

Mot or Accessibilit y

• Sing le -ha nde d  ope ra t ion  mode s

• Adjus t a b le  in t e ra c t ion  zone s

• Voic e  c omma nd  a lt e rna t ive s

https://xraccess.org


Inclusive Persona Building
Cre a t in g  d ive rs e  u s e r pe rs on a s  h e lps  e n s u re  XR e xpe rie n c e s  work fo r e ve ryon e , n o t  ju s t  t h e  "a ve ra ge " u s e r. In c lu s ive  
pe rs on a s  s h ou ld  c on s ide r va ria t ion s  in :

Technical Lit eracy

From  t e c h  n ovic e s  t o  powe r u s e rs , wit h  va ryin g  fa m ilia rit y wit h  s pa t ia l c om pu t in g  c on c e p t s  a n d  t e rm in o logy.

Physical Abilit ies

Diffe re n t  m obilit y ra n ge s , h e igh t s , a rm  le n g t h s , h a n d  de xt e rit y, a n d  s t a m in a  le ve ls  t h a t  a ffe c t  in t e ra c t ion  c a pa b ilit ie s .

Cult ural Cont ext

Dive rs e  c u lt u ra l ba c kgrou n ds  t h a t  in flu e n c e  s pa t ia l pe rc e p t ion , ge s t u re  in t e rpre t a t ion s , a n d  c om fort  wit h  c e rt a in  
in t e ra c t ion s .

Cognit ive Processing

Diffe re n t  le a rn in g  s t yle s , a t t e n t ion  s pa n s , a n d  in form a t ion  p roc e s s in g  p re fe re n c e s  t h a t  im pa c t  t u t o ria l e ffe c t ive n e s s .



Case St udy: Inclusive XR Design

"By re de s ign ing  ou r in t e rfa c e  ba s e d  on  fe e dba c k from us e rs  wit h  mobilit y c ha lle nge s , we  n o t  on ly 
improve d  t he  e xpe rie nc e  fo r t he m bu t  d is c ove re d  improve me n t s  t ha t  be ne fit e d  a ll ou r u s e rs ."

Oculus Quest  Accessibilit y Improvement s

01

Challenge Ident if ied: Us e rs  wit h  limit e d  mobilit y s t rugg ling  wit h  s t a nda rd  c on t ro lle r-ba s e d  in t e rfa c e s

02

Research Conduct ed: De dic a t e d  t e s t ing  s e s s ions  wit h  d is a b le d  u s e rs  a c ros s  va rious  impa irme n t  t ype s

03

Solut ions Implement ed: One -ha n de d  mode , vo ic e  c omma nds , s e a t e d  pos it ion  c a lib ra t ion , 
c u s t omiza b le  re a c h  zone s

04

Result s: 22% inc re a s e  in  s e s s ion  t ime  for u s e rs  wit h  d is a b ilit ie s  a nd  15% improve me n t  a c ros s  a ll u s e rs



How Incubat ors Can Support  
HCD in XR

Facilit at e Early User Test ing

• Ma in t a in  a  d ive rs e  u s e r t e s t in g  
poo l t h a t  s t a rt u ps  c a n  a c c e s s

• Cre a t e  de d ic a t e d  t e s t in g  
s pa c e s  wit h  re c o rd in g  
e qu ipme n t• Offe r t e mpla t e s  fo r u s e r t e s t in g  
p ro t oc o ls  a n d  c on s e n t  fo rms

Provide Design Expert ise

• Con n e c t  t e a ms  wit h  XR de s ign  
me n t o rs  fo r re gu la r re vie ws

• Hos t  works h ops  on  imme rs ive  
de s ign  p rin c ip le s

• Cre a t e  s h a re d  re s ou rc e  
lib ra rie s  o f de s ign  pa t t e rn s  a n d  
gu ide lin e s

Fost er Design Cult ure

• En c ou ra ge  t e a ms  t o  in c lu de  de s ign  mile s t on e s  in  t h e ir roa dma ps

• Ce le b ra t e  a n d  s h owc a s e  u s e r-c e n t e re d  de s ign  s u c c e s s  s t o rie s

• Eva lu a t e  s t a rt u p  p rogre s s  ba s e d  on  u s e r me t ric s , n o t  ju s t  t e c h n ic a l on e s



Et hical Considerat ions in XR UX
Safet y & Privacy

• Phys ic a l s a fe t y in  room-s c a le  e xpe rie nc e s

• Cle a r da t a  c o lle c t ion  no t ific a t ions

• Us e r c on t ro l ove r ide n t it y p re s e n t a t ion

• Appropria t e  c on t e n t  wa rn ings

Et hical Design

• Avoid ing  ma n ipu la t ive  "da rk pa t t e rn s "

• Re s pe c t ing  u s e r a u t onomy a nd  c ons e n t

• De s ign ing  fo r d ig it a l we llbe ing

• Tra ns pa re n t  c ommun ic a t ion  o f limit a t ions

Inclusion & Access

• Addre s s ing  ha rdwa re  c os t  ba rrie rs

• Mit iga t ing  a lgorit hmic  b ia s  in  s pa t ia l AI

• Cu lt u ra lly s e ns it ive  de s ign  c ho ic e s

• De s ign ing  fo r d ive rs e  body t ype s



Key Takeaways

User Experience Is Business-Crit ical

In  XR, poor UX doe s n 't  ju s t  re du c e  e n ga ge me n t —it  c a n  ma ke  p rodu c t s  
ph ys ic a lly u n c omfort a b le  o r u n u s a b le , killin g  a dop t ion  imme dia t e ly.

XR Design Is Mult i-Dimensional

De s ign in g  fo r imme rs ive  e n viron me n t s  re qu ire s  t h in kin g  be yon d  
s c re e n s  t o  c on s ide r s pa t ia l, ph ys ic a l, a u d it o ry, a n d  s oc ia l d ime n s ion s .

Test  Early, Test  Oft en

Ra pid  p ro t o t yp in g  a n d  fre qu e n t  t e s t in g  a re  e s s e n t ia l t o  a vo id  c os t ly 
re de s ign s  a n d  e n s u re  p rodu c t s  a ddre s s  re a l u s e r n e e ds .

Inclusive Design Expands Market s

De s ign in g  fo r d ive rs e  u s e rs  from t h e  s t a rt  c re a t e s  be t t e r p rodu c t s  fo r 
e ve ryon e  a n d  ope n s  u p  n e w ma rke t  opport u n it ie s .



Reflect ion Prompt

"How can your incubat or 
help st art ups t est  
usabilit y early and 
of t en?"

Con s ide r you r e xis t in g  re s ou rc e s , po t e n t ia l pa rt n e rs h ips , a n d  h ow you  migh t  in t e g ra t e  
u s e r t e s t in g  mile s t on e s  in t o  you r p rogra m s t ru c t u re .

Quest ions t o Consider:

• Wh a t  t e s t in g  re s ou rc e s  c ou ld  you  p rovide  t o  ma ke  u s e r re s e a rc h  more  a c c e s s ib le ?

• How migh t  you  h e lp  s t a rt u ps  in c o rpora t e  u s e r fe e dba c k in t o  t h e ir de ve lopme n t  
p roc e s s ?

• Wh a t  me t ric s  c ou ld  you  t ra c k t o  me a s u re  improve me n t  in  u s e r e xpe rie n c e  ove r t ime ?



What 's Next

Module 5

XR + AI + Web3: 
Emerging 
Technologies St ack
In  ou r ne xt  modu le , we 'll e xp lo re  how XR in t e rs e c t s  wit h  o t he r fron t ie r 
t e c hno log ie s  t o  c re a t e  ne w pos s ib ilit ie s  fo r imme rs ive  a pp lic a t ions .

You 'll le a rn  how a rt ific ia l in t e llige nce  c a n  e nha nc e  XR e xpe rie nc e s  
t h rough  s pa t ia l unde rs t a nd ing , na t u ra l in t e ra c t ions , a nd  pe rs ona liza t ion . 
We 'll a ls o  e xa mine  how We b3 t e c hno log ie s  like  b loc kc ha in  migh t  
in flue nc e  t he  fu t u re  o f d ig it a l owne rs h ip  in  imme rs ive  worlds .
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