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Abstract

The COVID-19 pandemic has brought significant changes to the education environment, shifting from traditional
face-to-face education to a focus on non-contact learning. As a result, Virtual Reality(VR) technology has gained attention
as a tool that can provide learning experiences that transcend temporal and physical limitations, even in a remote
environment. By utilizing virtual environments, learners can set up their desired settings virtually, enabling the creation of
a global learning environment that overcomes the constraints of time and space. Therefore, this paper proposes the design
and implementation of an immersive virtual reality English learning system using interactive Al technology. The proposed
system is designed to create a learning environment modeled after a convenience store, enabling learners to interact with
NPCs and exchange context-appropriate English responses. NPCs powered by Al language models provide learners with
grammatical and contextual feedback on their English sentences. This system is expected to enhance learners' immersion
and contribute to improving learning outcomes by offering a realistic and engaging learning environment.
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Fig. 1. System configuration and flow

Adlo|EE MY DBE ZFOIUERZ AgAl H)
2Ed digt g g2ES BUlA Ha Felold
EdAe ol T H2E §4 W3l 3H& AA
NPCol d¥dth NPCE S48 F3t9 AgAke]
A A3t gHe Yk

32 24 ool Xz

Ak Azdle FeoldEAN FEEH A
Aol &4 dolElE 9F glo] AME Agshe 3
o) Basit o8 Sla S2E o4 HolHE o
~E gAog Wda HolE Agel tF &4
& Ha8334 S

4 HolHE £4 HAE WE /)5S ol8%

H2E 3L b3 2



190 478 AA ol sk N2Y 4A 2 T

(1) +Adole 944

(2) WAV &ld F71 2 59 A4

(3) Google Cloud Speech-to-Text APIE ©]&3t &
2E H3H]0]

(4) JSON ®3gk

$gle 54 g2E HES 93] Google Cloud
APIE AHEEITE oF S8 WA WAV EF 54
o A Ao 2P APIE B3l ezl
2E£ JSON g2joz Hghe) JSON &4)-S XML
of Hla Eda3 gy F27F Ao %Y A7}
2 wEA AFS F e AHE /AL ok
719 2+ #H3E JSON tlolE]e] o HojFT)

{

config”: {
encoding” :"FLAC",
sampleRateHertz": 160800,
languageCode”: “"en-US",
enableWordTimeOf fsets™: false
b
audio”: {
uri®:"gs://cloud-samples-tests/speech/brooklyn. flac”
H
}
12 2. JSON ElolEf of x|
Fig. 2. Example of JSON
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const prompt1 =

"You are a convenience store clerk. You must speak politely, and all responses must be in
English. Please say it as simply as possible. Provide appropriate answers as a clerk to the user's
questions. If the user says something inappropriate for the situation, ask them to rephrase.
You should ask each guestion one by one based on the user's response.”

e

— "Hello, How may i help you?"

“Hello, please make the payment.”

— "Hello, The total is $15. Would you like to pay by cash or card?"

“please make the payment.”

— "The total is $10. Would you like to pay by cash or card?"

"l want to pay."

— "It is 10 dollars. Would you like to pay by card or cash?"

"hello where is the low-fat milk"

— "The low-fat milk is in the dairy section”

"I'll pay by card."

— "Sure. Would you like a receipt?”

"Yes, please."

— "Here is your receipt. Have a great day!"

“Can | pay for this?"

— "Sure! The total is $20. Would you like to pay by card or cash?”

J8 3 S ZEZE Ao

Fig. 3. Response prompt engineering

const prompt2 ="

“You must determine whether the user's sentence is grammatically correct and provide
feedback, and if the user's English sentence has grammar issues or is not contextually appropriate,
suggest an improved expression, provide corrections in English and related explanations in Korean.
For example: 'Can | pay for this?" is grammatically correct, but "Could | pay for this, please?" would
be more polite, Provide feedback in Korean only and keep it under 60 characters, If the user says
something inappropriate in the context of purchasing items at the store, ask them to rephrase,
Focus on grammar feedback and avoid checking punctuation, capitalization, or fillers.

“Hello, please make the payment.”

» “'Hello, please make the payment.'2 2¥H22 2|2, "Hello, could you please make the
payment?'© 2 HHQH o Z&8LCH"

“l want to pay"

> 'l want to pay.'= Y222 §2I0, 'I'd like to pay, please.'0l2t 1 E& 5 O FEFHL.
“I'll pay by card.”
» 2Y2o= SHIZ 2FYUCH

“Can | pay for this?"

»'Can | pay for this?'= 2302 2|2t 'Could | pay for this, please?'2t1 5t & AZEHLCH

"Where the apples?”

+'Where the apples?'= 22 o2 EZLIC} "'Where are the apples?'Z 3 3H0f &iLICH
"I need help to find the milk."
» 2Y2o= SHIEZ BHYUCH

J8 4 ajcd =g=xE AXHo{
Fig. 4. Feedback prompt engineering



Journal of KIIT. Vol. 23, No. 3, pp. 187-194, Mar. 31, 2025, pISSN 1598-8619, elSSN 2093-7571 191

S

34

0l0

Aol 4E HolEo] el ChatGPT7} AAIgH
SHE Google Cloud APIS] H|2-E 34 WIKTTS,
Text-to-Speech) 7155 53l oAHoE WHIE O] A}
Sl A A,

14 SL“ AHEAR7E ChatGPTS: AHE-3H go] &4
A 71se T "Rlol 118 4%} o] ALEA 3}
Hel| H2E F2ow HAAZL AFEo], AHEATE
Ao ol HHoM EHA LF/E FA It
ol S = A S o] A A
b SHS AREARSY AAIRE AFe Y3
HAE 9ol oS 7429 go

JlN
oX,
[o
of

ém
QL

3HA 5

i

S mﬁ dlo
lx

222

oxl
e
oo ﬂllﬂl
b
o |
ofr
ol
_&
Lok
ofx
1-:0{(
i
ox |
0?~
of
=2
N
2
ot
fui

s AHEATE S AgS AA2HA 9
%E% %:ﬂ" /\E]/\]Zl- '/‘\‘%% 2 H''u =
AYL AT3T} o2 B AR} YArA0l

P
3
&
o,
bt

O 5 ARZAe| Lol Cfsh Pof 2 A} HH
Fig. 5. Response for grammar check on the user's
statement

o 1>
SR
o U
dob 2 o>
(S of }<;l' rlo
Ny
S
[o o
_>‘:l of
e
tIlO e F’l
o A
b L
> 5
N T
[
Mo
I % m

(e

T

N

[m

19

4
[>

o
offt
%
=)
oft
o
oldh
K

n!
J
ol
ot
Ml o

oz ATHA J=ue AFHL o2 Fd A
A Tl B AHYS dolAl, ue) B
© Adzee BES HHT 5 AT

'Can | pay for this?'= 2HX Q2 9|2t
'Could I pay for this, please? 211 5121 o HEgfL|Cl.

0 | c— p
3 5
for this?

Fig. 6. Process of the user interacting with an NPC and
learning through English expression correction

B =Rolq Aok AR w47 9
o g BN G B} 3 EYSE A3
7] 98, AARA A%l ol%alT Fol sl o
3 2Hlo] B 20U9) 159 ko 200 AL

é_\_.

%o] 7};@]— =0 7]7- Oﬂo] /\,471 oH a]ﬂ]o]/kﬂ(/\].
EhF vlaste] AR B7HE Rtk 71E B
o] 217 &Aool vl AbE Al2~H
o g et EUE SHAAY A 4
= Wrksta, AA AR AR AEAE AE
at7] Yoty AMHEA 7 ARRARECAl 9
297 fEYAS A & F B =7
A AbeE 7HRA 7N A g Sk AlA
9e AgAA Fof 297 fFelAolbz vlmst
9g Wl 7PFRA Tl A7 o] s Alzwle
8% a9 BYEE FHoR WS AP
Bk WANE B3 AY=n, Wt gEe
o3} 2o

Lyster®} Ranta?} 73+ 6714 39 44 3
r:HlJoﬂ [];].EU:] H]—E _J,]I:H“O] 7—8'6]
HE3 9 Houy gAd o
ng_z_']-/\-] b’]:}\]-oﬂ ﬂﬂ] :1X4 Z-lf‘b_] Oél
& ATH12].

F 19 ol Y P
A(Q3) AzglEs fHEHo g A}%*}aia o



192 278 7pEA

0.9.

of g5 A2 AA 8 78

W, EH A= B7h FBol, ol Wy F=
ol 53 HES Telstel ARHAT. £ 19 o
8 43NN FEHQ)S AT qE Axd A

§ 5 AT Golz M 4L UHT 5

Ae A Z2A tg FHoE o] HE3 9F
sew gAY oF £ FEue sk A
At
¥ 1. 8% 21 9ot g5
Table 1. Survey items for evaluating learing effectiveness
No Question
1 Feeling the improvement in English skills
2 Usefulness of conversational situations
3 Specificity of feedback
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Table 2. Survey items for evaluating engagement

No Question

Liveliness of the VR environment
Interaction with the clerk
Interest and enjoyment
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