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[Abstract]

Treating language disorders, a major stroke sequela, has become crucial as stroke rates have increased and the onset age has
reduced over the past decade. Language therapy is essential for enhancing self-efficacy and social reintegration, but many patients
face challenges with economic and physical constraints. Additionally, the repetitive nature of rehabilitation often leads to
disengagement. This study proposes a gamified, non-face-to-face language rehabilitation service to overcome these challenges by
improving accessibility and treatment adherence rate. The study analyzed existing cases to identify service limitations and gathered
patient needs through surveys and interviews. After defining personas and core functions, the study designed the service,
conducted usability evaluations, and verified that non-face-to-face rehabilitation can reduce physical and psychological burdens
while improving the treatment continuity rate. Further, expert interviews validated its convenience, rehabilitation effect, and

motivational benefits.
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"The screen of JamjaemiAR service is created for Korean user,
making Korean text inevitable.
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Fig. 1. Examples of gamification(Evo, JamjamiAR, Soteria)
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Table 1. Comparative analysis of non-face-to-face

language rehabilitation application
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Table 3. Survey structure and results for group A(N=18)
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Table 2. Demographic information of respondent(N=30)

Category A Group B Group Total
20s 2 (11.1%) 20s 2 (11.1%)
30s 3 (16.7%) | 40s 5 (27.8%) | 30s 3 (16.7%)
Age 40s 5 (27.8%) | 50s 6 (33.3%) | 40s 5 (27.8%)
g 50s 6 (33.3%) | 60s 1 (5.55%) | 50s 6 (33.3%)
60s 1 (5.55%) | 70s1(5.55%) | 60s 1 (5.55%)
70s 1 (5.55) 70s 1 (5.55)
Male 8 (44.4%) | Male 4 (33.3%) | Male 12 (40%)
Gender Female 10 Female 8 Female 18
(55.6%) (66.7%) (60%)
Seoul 8 (44.5%) | Seoul 1 (8.3%) | Seoul 9 (30%)
Gyeonggi 4 Gyeonggi 8 Gyeonggi 12
[o) [o) [o)
Residence (22.2%) (66.7%) (40%)
Non— Non-— Non—
Metropolitan Metropolitan Metropolitan

Area 6 (33.3%)

Area 3 (25%)

Area 9 (30%)

Category Question List Result (N%)
) 1-2 times a week
How many times have | (gg.7%)
you received speech -
rehabilitation therapy? |3~4 times a week
(33.3%)
Do you think the current .
Language | frequency of your v (38.9%)
Ret}ibnnahon speech rehabilitation
erapy therapy sessions is 5
Experiences | sufficient? N (61.1%)
The reason why you A financial burden
don't do it when it’s not | (72.3%)
enough
(Multiple selections Inconvenient traffic
allowed) (36.3%)
What challenges or I(-ggh7$c)antal effort
difficulties have you L2
experienced? Boredom (55.6%)
(Multiple selections -
Information | g1owed) Loss Sf motivation
on Speech (27.8%)
Rehabilitation | please describe the Vercoming the
Programs | reasons why you are | inconveniences of daily
receiving speech life (55.6%)
rehabilitation therapy. ]
(Multiple selections To talk to your family
allowed) (33.3%)

721
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T 4. BOE M2 =AL 743 ZI(N=12)
Table 4. Survey structure and results for group B(N=12)

Category Question List Result (N%)
A financial burden (50%)
Reasons for Not Receiving Inconvenient traffic
Speech Rehabilitation (33.3%)
Therapy (Multiple s
selections allowed) Loss of motivation
(33.3%)
Identify | Do you feel the need for | Y (75%)
the Pain | speech rehabilitation
Point | therapy? N (25%)
When | occasionally can’t
When do you feel the need | recall words
for speech rehabilitation | \when it's difficult to
therapy? communicate with my
family
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Table 5. Integrated survey on remote

therapy(N=30)

HEZEAN=30)
speech rehabilitation

Category Question List Result (N%)
Whether Remote Y (75%)
Speech Rehabilitation
Experience | Therapy is Utilized N (25%)
Porc :gt?on of Alleviating the
inconvenience of
Remote In what ways has it been | oytpatient treatment
Speech helpful for you? (80%)
Rehabilitation | (Multiple selections -
Therapy allowed) Because it allows me to

receive therapy as much
as | want (60%)

Patients with
Prior

What challenges have
you experienced during
the remote speech

Difficulty maintaining
focus (80%)

therapy process?
(Multiple selections

Lack of proficiency in
using the internet (60%)

allowed)

Experience
Do you intend to Y (80%)
continue using remote
speech rehabilitation
therapy services? N (20%)
What are the reasons for | Unaware of the service
not receiving remote (44%)
speech therapy?

) (Multiple selections Financial burden
Patients | gllowed) (36.3%)
without Prior -
Experience | |f you were to receive Lack of enforcement

remote speech therapy,

(54.6%)

please freely describe
any concerns or worries

Financial burden

you might have (36.3%)
[22]. A7 SAA FF33 AL AP o] & Bt v
g xHol Fodde Forke RAEIAL, 54 1A
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Table 6. In-depth Interview participant profile

L EF #AE2 oo 53 3|55 fIE ot H ofof MR 2 AMH[A F et

E 7. ABQEF 2

Table. 7. In-depth interview results

Current
Name |Age Residential Area Symptom Rehszftiﬁtceﬂion
Status
) Cheonan, Difficulty
Shinxx | 59 Chungcheongnam—do Speaking N
Difficulty
- Wonju, Speaking,
Kim 48 Gangwon—-do Difficulty Y
Understanding
Difficulty
. Anyang, Understanding,
Lee 50 Gyeonggi—do Difficulty N
Hearing
Kim#* | 36 Gangdong—gu, leflcqlty v
Seoul Speaking
. Gwangiju, Difficulty
Park 63 Gyeonggi—do Speaking Y
Choix+ | 46 Nowon-gu, leflcglty N
Seoul Speaking
Ml SHag e, AR Ade AdHew gele

]l
sk ol vt X 3ot ol X8l vlg)] olF w3
A)ZF A ekolahs o] QAR 71 AR AL 101 X
2 9T §A18 74 RS fAEk Q) bEo R B
Ak webd, AAE B FoluMm &2 X8 E 7}
A 371 8l A mALe} EASE X5 olg &
A A& 5= Y= AHEA Sy TR Bx A AE
eAE ZxEAt Ao SRS ] e e
A WA ATEE X7 T2 o] A AEelH]
AL AAAQ ga) gt = X85 TSI &
3], ARxlo] Yk Wk W] X8 Weke] EYA|)e]
HAnnkge] 7IXE 7% Falths 7o) Slth

ol& A I3l At Al ERE wkge 2
A8 AZE sk, Rl gog B3 2
go] g g3t} salEoe] x|g9] WAy 7)) E9E
3] olaliataL, ZiANle] el Wi A RS AlPES
£ 3= Flo] IELEE Eole ¥l T3 94w 83l
= 7

T3k 7)Ee] 101 A

)
ok

Fol, A7 270l DRI} 2ED
o Feli BATE EAAE ST

[e]
F Qe TR AT Yok weisor gk

User types Pain Points Needs
Challenges with Reduce financial
Outpatient Therapy barriers.
Patients Seellng my progress Motivation through
motivates me to
currently . N resources that show
receivin continue rehabilitation ersonal brogress
9 therapy. P prog
language
rehabilitation || conduct rehabilitation | There is a need for
therapy therapy on my own, but | various self-directed

| feel there is a lack of a | rehabilitation therapy
consistent motivational | programs and a
system. motivational system.

| feel that the therapy
provided at the hospital
is unnecessary for me,

Patients not A system that allows

currently ;
receiving and | want to take the u_serslto set their own
) . direction
language lead in setting the
rehabilitation | direction.
therapy It is difficult for me to

A user—friendly service

use digital devices.
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474e] ‘v AN =& 67119 A 75
% A9 dojAw S e R Au|ao] FHxE
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A AAR 2R ST I™ 4). HEF SRS ol

( Professional |
\ 1ehobllnaior /
-

Collecting patient behavior data Transfer of the

patient's condition
Watch
Suggestion of treatment directions

— Enter patient’s own symptoms —

at tho il entry of the anp Diagnose condition after initial consuitation

| Patient | ¢ | Application |
Non-face-to-face video language | /
rehabilitation services
g -
Providing Treatment Reports Provide a patient's treatment report
Using Al Healing game "

Language rehabilitation game T
. Amessage of support 3 \

Watch = from a patient / N
[ Patient’s |
Al Quiz and Conversation Features [Rciacionyy

38 3. MH|A xR
Fia. 3. Service model
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gt N Aol 9 Aok Atk AH g A
A @A) B, wEA, ABA A 3B A £
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Ask 34 Fol B4 @A) JeNE QA 0= st
oA A Ao Mg S e R 2ol
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% AA9Iesin ARAstel vt 81y glo] ARARE ¢

20 ALS A BAS e 5 Qlnk

A A F8 71502 AR A sabsh Alaeks 2sel v
ke Azl Bhel A e S B4
Ao Azl Gl 5 = AelwsFleld st 9l
S ). o} e eI Gt clel A2
AR 45, 25 AR ARAE QS Bke] A, s
ol we} Qlof AR5 TAE A G S} ek o
of A = 27 AoJAE, Q1A AR I, oo A
= ARz 3a4H olad, wab, 9], 2712 v

@ @ ® e

< <» synapse
Please select the Please record the stroke. a
relevant user type. onset date and symptoms. =
‘A, its tima to enter the rehabiltation room!
patent Onset dat
Symptoms Shallwe enhance
Coroger e our memory together today? [ ———
[o— 5 o st
[r—
Today's self-assessment check-up

@

< Remote video therapy

Rehabitaton therapist information

J8 4. 2EY0 d|oiH S olof MERZ e oA
Fig. 4. Onboarding and non-face-to-face video language
rehabilitation interface



Today's treatment cours se. Follow the pattern
Is the spelling corT

Claen

X O

J8 6. /& ClHio|A o] 7=, 24 5HH
. Fig. 6. Word quiz on watch device, reward interface
38 5. Zloloj=FHold AR, 210 MeRZE 2|xE
Fig. 5. Gamification treatment, speech rehabilitation report R Rll=
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L Korean text inevitable.
& APlE A8 o84 Tol 2E AT & sith, A7 38 7. ABA 2} DY
Aol FreRER] QFaL A 0] &E = Tk Ao o] 7] Fia. 7. Usabilitv test

725 http://www.dcs.or.kr



CIX|& 28I X 55| =

=

£ 8. ARBY &It SEAL ZRod
Table 8. Usability test respondent profile

Experience in
) ) non—face-to—face
Name Age Residential Area rehabilitation
treatment
) Cheonan-si,
Kim <« 45 Chungcheongnam—do x
Kim * * 55 Wonju-si, Gangwon—do X
Lee** 52 Anyang-si, Gyeonggi—do X
Kim ** 62 Seoul X
Park** 50 | Gwangju-si, Gyeonggi—do o]
Shinx* 61 Daegu X
Baek** 33 Seoul o
Leex = 70 Busan X
. Pohang-si,
Choixx 72 Gyeongsangbuk—do X

9. H23 ¥ =5
Table 9. Task action list

Action Content

Check today's schedule and proceed with burn treatment
with a rehabilitation therapist.

Check the class information and enter the burn treatment
room for treatment.

3 | Please check your previous handwriting and add a new one.

Check the interim inspection analysis report and read the
treatment findings.

Check the November speech test findings and send them to
your guardian.

vl o] A8 A% s gelalgitl. Hrks ALE
4 B7}F =791 Maze 21398 ggato] AgaglaL, 8
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st ol 574 Blz=2E Folakgink. B7E A S E )
AAE o ofols Bello) S Ak Au| )5S
12rs] vjglon, Haag ghE gk $ojli= Au| s AL
egpal AQul 2ol T A ol71S Bo] Aukel A}
AEE A o= setaigivh

1

6-2 W7 Zat 3 24

AR B7E A F IRAe] s 95 ARE, Bl
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el 32 A3 W &S A} _1]64;(} EQNY RE gA
=z Agho] o B 2~3+
221 g AR 98 e A
AdME 55.6%7F ZES- pol
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Usability Test Results

Time required by by task L} Success rate by task

: V - l[l i I
20
8 7._.,I,.._., ;I o L - = m
ask 2 2k 5 Task Task2 Taskd  Task< Tasks

Additional Comments

Name Additional Comments
Kim** It would be nice if there was a service like this.
Lee™ Il think it's worth trying this service because I'm paralyzed after a stroke
and I'm having a hard time moving around.
Park™ fit works well, I'm willing to use it, but I'm afraid it's not proven to work.
Shin** I will use it if it is cheaper than face-to-face treatment.
8 8. A3 "ot Ant

Fig. 8. Usability test results
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Table 10. Expert in-depth interviewee profile

Name Occupation
y CEO of non—-face-to—face language rehabilitation
oon** .
service
Kim=** | Speech—Language Pathologist
Parkx* | Speech—Language Pathologist
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