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Abstract

This paper integrates Generative Artificial Intelligence (GAI) with Quantum Computational Intelligence (QCI)
and applies the combined approach to Taiwanese—English language teaching and STEM education in science, tech-
nology, engineering, and mathematics. The research team leverages the Trustworthy Artificial Intelligence Dialog
Engine (TAIDE), computing resources from the National Center for High-Performance Computing (NCHC), and Jen-
Ping language learning materials to develop the Whisper-Taiwanese v0.5 (Tv0.5) automatic speech recognition (ASR)
model. Learners can experience a Taiwanese—English human-Al co-learning workflow on Google Colab by down-
loading Tv0.5, integrating Taiwanese speech to Chinese sentence program, and converting Chinese sentence into En-
glish text for experiential learning. For educational applications, the project further develops QCI software/hardware
learning tools and instructional materials, and together with resources from the Institute of Electrical and Electronics
Engineers (IEEE)-promotes the QCI system to international contexts including Japan, Norway, Hong Kong, France,
and Malaysia. These deployments validate the feasibility of indigenous-language human-Al co-learning in cross-na-
tional settings, support language and cultural transmission, and demonstrate the potential for innovative learning appli-
cations, disseminating Taiwan’s teacher—student outcomes to learning environments across Asia and Europe.

Keywords: human-machine interactive learning, Generative Artificial Intelligence (GAI), Taiwanese-English
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Intelligence (QCI)
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How much had you known Stage I - QCI Data Model before this activity?

How much did 1- QCI Data Model in / after this activil

E=

5 s
Very Famillar Mo Knowledge Very Familias

(a) Q4 (b) Q5

How much did you Stage I - QCI Data Model in / after this activity?
(S Number of Participants |
— Median

How much of the Stage 1 - QCI Data Model did you complete / finish during this activity?
104 B Number of Pasticipants
— Median ]

i ; H 7 : o
No Kaowledge Very Facadliar No Knowledge Very Familiar
(c) Q6 (d) Q7
How much did y Stage I - QCT Data Model in / after this activity? How much of the Stage I - QCI Data Model did you complete / finish during this activity?
[— merm»m’ (B Number of Pasticipaats |
— Mcdizn — Medisn

No Knowledge Very Familias No Kaowledge Very Familiar

(e) Q8 (f) Q9

B11 11 41484885388 (—)
FAR KR AFL R AW .

Please choose options that best describe your feelings after this activity. Will you join IEEE R10 SPNIC / IEEE CIS Activity next time?
14 RIEIE 14 BIEE

1 want to study on quantum|

computational intelligence more |
I gotinterested in Al, IoT, and|

ey 9 (64.3%)

I thought it is important to learm)

technologles in English.|

The communication with students|

from other countries was a lot o...,

1want 1o study abroad.|

1 am interested in becoming a
partof IEEE CIS and IEEE Reg...

10 (71.4%) @ Yes

o No
©® Maybe

(a) Q10 (b) Q11

B12 11 A4B5fdessniteRr (=)
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(a) Q4 (b) Q5

How much had you known Stage I - QCI Data Model before this activity?

How much of the Stage I - QCI Data Model did you complete / finish during this activity?

(d) Q7

How much of the Stage I - QCI Data Mode!l did you complete / finish during this activity?

104 =5 Nember of Panticipants
| — Median

Very Familiar

(e) Q8 (f) Q9
B13 11 A1SBSRFEHERFER (—)
TRk 2T FAY -

Please choose options that best describe your feelings after this activity. Will you join IEEE R10 SPNIC / IEEE CIS Activity next time?
19 AUEIRE 19 BEIRE

@ Yes
@® No
® Maybe

1 want to study on quantum
‘computational intelligence more.,
I gotinterested in Al, IoT, and|
Robots.|

I'thought it is important to learn|
technologies in English,

“The communication with students|
from other countries was a ot o...,
I want to study abroad.

I am interested in becoming a|
part of IEEE CIS and IEEE Reg...

0.0

(a) Q10
B14 11 A1584%udefsniiteaRr (=)
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1
0.9
0.8
0.7
0.6
0.5
04
03
0.2
0.1

o 1/12(3|4|/5|/6/7/8/(9(10/11/12/13[14|15[16/17/18/19|20|21|22/23/24|25|26|27(28/29/30/31/32/33/34/35/36,/37|38|39|40

similarity(0.9.3b) 1 1 1 1 095 1 1 1 094 1 096088089 1 099 1 097092044 1 058097097 1 0.880.970.880.730.950980.970.88 1 0.670.92 0.5 0.780.99 0.92
@ similarity(0.9.3c) | 1 088 1 098 1 089 1 0.990.870.870.840.560.870.980.94 1 088092 1 0720.970.970.750.820.780.430.74 1 093097078 1 051085 1 082082 |

9.3b) similarity(0.9.3¢)

B 27 %—42% 4 Tv0.9.3b 5 Tv0.9.3c 4840 2
FHRAR: AEL D FAY -
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012

3
—a—similarity(0.9.3b) 0.75 | |
—o—similarity(0.9.3¢) 1 1 089

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
71 1 08304706097 1 04031 1 029 1 0940.570.840.660.97 1 0.930.69 1 044051 1 086 1 0.78 1 0.71 1 0.230.760.590.870.210.92

4
|
1 8 0.9 0.890.870.530.830.970.880.560.85 1 0.710.190.780.340.830.860.790.380.560.840.970.890.47 1 0.77 1 0.620.73 1 0.7 1 0.850.50.770.970.82

5
1 05
107
ilarity(0.9.3b)  —@—similarity(0.9.3c)

B 28 % ={1% 4 Tv0.9.3b 2 Tv0.9.3c A8 547
FAL kR 2T A FAE o

10 11 12 13 14 1516 17 18 19 /20 21 2223 24 25 26 27|28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
1oL 11017095094 1 | 094043 1 071097077 1 074 1 0.8 0.9 04 0.750.83 0.9 0.9 088 | 0.77 0.8 0.620.780.51 1|
0.740.990.920.970.880.460.870.940.870.930.770.92 1 0.74097 1 1 0.74 1 0.890.670.510.850.860.750.990.78 1 09 1 1 0.680.52 1

- o

~&—similarity(0.9.3b) 1
~=similarity(0.9.3¢) 1

3b) imilarit 9.3¢c)

B 29 %=45%4 Tv0.9.3b 2 Tv0.9.3c 485 & > #7
FHRKR: AT FAY

0.10

- 01234 /567891011 12/13/14/15/16/17 18/19]20 21|22 23|24|25 26|27|28|29 30|31 32|33 /34|35 36|37 38|39 40 41 42

=== whisper_taiwanese_v0.9.3b 1.00 0.93 1.00 1.00 1.000.79 1.00 1.00 1.00 0.92 0.32 1.00 1.00 0.56 0.95 1.00 0.94 0.97 0.99 0.82 1.00 0.88 0.92 1.00 1.00 0.42 0.34 1.00 0.95 100 0.84 1.00 1.00 1.00 1.00 1.00 0.79 075 1.00 100 0.97 1,00
== whisper_taiwanese_v0.9.3¢ 1.00 0.98 0.69 0.88 0.79 0.94 1.00 0.89 1.00 0.74 0.92 0.91 0.88 0.18 0.85 0.87 0.65 0.91 0.90 1.00 1.00 0.88 0.97 1.00 0.82 0.60 0.30 1.00 1.00 0.78 0.14 1.00 0.91 0.65 1.00 1.00 0.88 0.86 1.00 0.92 0.97 1.00

=&=whisper laiwanese v0.9.3h == whisper taiwanese v0.9.3¢

B30 %wisdd Tv0.9.3b # Tv0.9.3¢c A8 m & > #f
TR KR AT FAY
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1/2/3(4|5/6/7(8[9/10(11[12/13(14/15/16/17[18/19/20(21|22/23{2425/26{27|28|29/230/31/32(33|34{35/36(37!38/39140|41|42
=o=whisper_taiwanese v0.9.3b 1 094009 1 086093 1 042077035 1 063074054 1 1 054 1 099055 1 065095 1 095 1 033083 1 091082 1 075 1 1 076052073085 1 099048
«o=whisper_taiwanese v0.9.3¢ 097095 1 1 094088091 1 088064 085097 0,64 0.39 085096 0.38 1 098092 1 08 073 1 088088 1 097077 04 071 1 086084 1 1 095087 1 076097031

=o=yhisper taiwanese v0.9.3b  ==®==whisper taiwanese v0.9.3¢

31 FE4AZ A Tv0.9.3b $ Tv0.9.3c 4848 B 2 HF
TR KR AT pFAW -

02

| 11 0988 | 1[0 ] 1095 | 10973 1 0653 | | 0969 1 1 0945 | |1 0960752 | 0982 | | 1 | ORISOIM0915 1 0623 |

3
~@—whisper iwanese W93b | 1 | |
1 1|01 099809160.8830.7920899 | 1 1 08990923 | 1 1 |1 1 0952 1 1 1 0761083 1 I 1 1 L | O3 1 079 | |

6 (7|8 (9 1011 12|13 (4 [15|16|17|18[19|20(21 |22|23|24(25(26 27 28(29|30 (31 32|33 |34[35/36|37/38/39|40/4d1 |42
|
—t—whisper Giwanese 093¢ | | | |

hisper taiwanese v0.9.3b hisper tiwanese v0.9.3¢

B 32 %444 Tv0.9.3b 2 Tv0.9.3c 4840 & »
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BAREE (FIEZF2) Lo hWZaBae sy 5% (F3~F5) » 2 {554

B R i s (F6) » mp A1 79 2 WHAF 4 e g Y oo i > & 3 0438 (B
T B BE
e

TEREFE S, RS S3 35 AR TLTHLARL ISR MES )
TRRE L FRAGRYZEZABEFRALF IR ITEETRSL -

Stage | ing: Befoxe vs Aftee

Stoge 2 ing: Before vs After
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Stage 3 ing: Before vs After Stage 4 Understanding: Before vs Afler
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00 Overall Feelings After Activity (Percentage)

0 F1: I want to study on quantum computational intelligence more.
F2: I got interested in Al IoT, and Robots.
F3: I thought it is important to learn technologies in English.

g

§ 04  F4: The communication with students from other countries was a lot of fun.

§ F5: I want to study abroad.

s F6: I am interested in becoming a part of IEEE CIS and IEEE Region 10 in the future.
£ w0

:

28.6% 24.3%

F1 P2 F3 F4 F5 Fo6
Feeling Item (FI-F6)
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Maybe (3; 5.5%) No (2; 2.8%) Maybe (4; 11.1%)

Yes (25; 34.7%)

Yes (52; 94.5%) Maybe (45; 62.5%) Yes (32; 88.9%)

(a) 11 % 14 p (b) 11 ® 15p (c) 11 % 16 p

B35 2EEARBLHEMMAESZ TR
FHIR: xFgp FAH-

W36 5117 14p% 110 ISpHmagyc@ALpy > REYFFrgpsrp
FHA D (- ) SEHEE L A QCI A AI*HWﬁw’;&§$ﬁ~ Eﬁ??ﬁfé
ﬁﬁ%:(:)?ﬁﬁﬁm¥%A”% AR S BA DI RE GALF (TiE s (blde 2

FAART é%fﬁ%%ﬁéﬁ?i’%ﬁa%\ HEF7ME2RTA32358) > 3 para0fg k SiF (F
THRAAIVHEEE, (Z2) FHEHLEPREEERE S BRAARFE 2L () 30

AEVEPEVERES RS I aid o EMEYVRE R (T) w0

SEYT N W EA L OT £F FRAEL B LT B SRR BIELES -

Q25 Quantum Cl Wel op Group 3 (Part 1) @ Malaysia in NOV .

(a) Group 1 (Nov. 14) (b) Group 2 (Nov. 14) (¢) Group 3 (Nov. 14)
https://youtu.be/riX0PaDgQb0 https://youtu.be/LL404VkIY6E https://youtu.be/qEzhyi_8qXQ

25 Quanium Ci Workshop Group 3 @ Malaysia in Nov. 15

(d) Group 1 (Nov. 15) (e) Group 2 (Nov. 15) (f) Group 3 (Nov. 15)
https://youtu.be/riX0PaDgQb0 https://youtu.be/LL404VkIY6E https://youtu.be/qEzhyi 8qXQ
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