B =R A R BERRE 56 65 55 4 1]

RGN AL REAFAE ¢
RBAE ~ PROL BB AR B it

Lz N
NLIEHERBYIAE VTR SR

=

AR AL BB R ABTFE B sk - 2508 B 2RGE 5 P ORIl - SHe A NMERE
SIRESPEAR ~ o ATEERE ABEE S 0 MAEABEEIABEE S B L AUHERIEIEE o
BEAMKATEE (Gen-Al @ fil4l ChatGPT » Gemini #1 Bing Chat » $Z2EH]
W BB REFIEERE S - BEREZEE N0 BE  HOAEERATHIE
%> WEHENZEEZEAEHERNEERE > DIKRIEHEM - fARZERRRE ) [EH
RE A RE MR ~ S BLE AR AR IVEIR AR (NRC, 2012) © fEHEARES T * Gen-Al
AR T RSB EE R AT AENE - MR EE A G E5CEEEM - A
WEE - PIRAEAERERE - B2E2ERHEAHMY (Liuetal., 2025) °

1:(

B/ NEHAT S - AR SRR EER R — A RGIESRE - A2E R
B [ Gen-Al SERIE R AL AL R A B EMIMER IR - FIRY RS EE
() B FRALAE » Al PR R i B O B A HE I RKSZ o 2R » SR /4EH] © Gen-AT Y
2 AR A2 E ARk - BRI 2 E B EE BE mA 2 AR
&5t (Urban et al., 2024) © K[t > ZUfifERERE D5 | B4 BE B ANERR » MIRE
i AL FEARHVERIRR - DUREEAMBIAEIGFEE o 7hA 2E IR A LAETERA
o B REFERR Y - FERRARZRLEEN ) > HE RS2 2 A # R
B EEER o /&1 Gen-Al AR TEER B EIsT 5 Bl - MERE TR ST EE 2 H ER
BARNER - HePr AR NS 5 B A S E B - Rt A PR KIER A SRR
M EEENHEEE (Zhai et al., 2022) o

BEE Al PRERLABS IS 0 ZETA G hIEEARIMRERE - S Natis|E
& o SR 0 WHAFEIFIREEEE - AT AU AT EREDKER > BT iR E W E -~ B s E
RFERM - DU AN 24 B3 S A BB R B RE T © (Rt » TERE AT iR
AR BRTHRAZRENR  BEERTE2AREERESEERENSE (Popenici &
Kerr, 2017) o FlaNE—THZEHIFTH » 22EH Gen-Al IR A\ E AR ET R
FEERIESE - USRI BT B A o TSR Gen-Al AR HEAYRIRE
[FIEERE A MR AR EENTASE - 2B R AMEMERI ; 28m  7ERISH
BHESEREMZE B H  AIRERBEEEZR - —[EEZERFFTRELER - 320

31

NTSEC Science Study Monthly AUG. 2026 No.65-4


https://www.sciencedirect.com/topics/social-sciences/natural-language-processing

B =R A R BERRE 56 65 55 4 1]

175 48 B TH IR R W RO R B B EAE ~ SR BB SR A - AT
%) BERF B 28y o] e ik A A BHBERR S (Derakhshan, 2025; Lu & Ba, 2025) ©

R Gen-Al WHBEFE » —L2E D, MRagnarok) 3¢ TRHI T #0E) ELAE S
FEARMEY (Lim et al., 2025; Luo et al., 2024) o — 777 > Gen-Al #8724 A BIE
FEBREZELE ) > fEEEMESES  EEFRFEAMEMNHEE (Urban et al.,
2024) o FH—77MH > B2 ATRERAE IR AT FUENEHGED » il R8BS - [HRER
PRELHICERS B RE > M AR E 2 E SRR (ER S (Darvishi et al., 2024;
Guo et al., 2023) o th4h » AN AL FRATRENTAE R ER B8 ~ #DBR B (R R <5 & HI i #E

(Bernabei et al., 2023; Sallam, 2023) o #/AE R Ol EEGHIEE - — 4557585
g (1) IRESRAF AP BERREREEE ; () RERMNGT - AR
01 SEER A TMEER ; (3) BaEEE RS (Loetal., 2024) ©

Gen-Al 1EZF PRYEEREEEIF - KBRSy & E TR B RT ~ 251 E
FR o DUREEEARFWHERARLE © Diaz & Nussbaum (2024) Z#&1EMEEH 183 &
K-12 WIFU4EH - 828 AT ARl R B8 - (HHBCR R B EER A G
I\ FIRTE R AV BER AR BIRT BAARE < RIS A - (/935 Bl 2205 B 5
B E o AROE PR I RIH/ BB BUR TS ERMEERATE T > F4
AR Gen-Al ZF EH PRI BB L E 2 2% o

R

TERIBZERIEET » K Gen-Al @iz TE2EZMA) (learning partner) » AR
ZR B (B A LA 2 DB AR 2 T REHBhAY B 6 BB - DR B AT 2
FIBE AT BRI 2 o AFRBRAMHR M E RN E BRI 24 (EREEBHN Gen-
Al EifeR 2 B2 B FEE - BRER © RIBEI S o SRR E TR EE BN
TR o

pan > ERERBTEENT 0 Gen-Al RINEEESHEGALHIMEEEE - ST H
Ay EsRE — B M HGE IR B R - B SR B ke - (e A B H R
A AR MR e B S T o I EENA BN R LR AE ST o MR BB R
BEEY) - MIHMEFEE N ERIWENTE o IH5h > Gen-Al RSB > Tral{E 4t
RIS B2 PEAERORE A1 2R (scaffolding) » 173 Bh 22 A2 12 45 22 2 IR B Ip B 1S 2 1) =2
R e flan > EEARMRAEMS (NEE -~ o FESEEEEER) EARER
Gen-Al AlZZEEETRCELL - FRBREZPIR » 51824 R EME [ B R HA SR

32

NTSEC Science Study Monthly AUG. 2026 No.65-4



BN ER A BT S 65 B 4 1

i o (HRE RIS BLENAMER By TR A B2 AR RURR AR A > JRAE ISR 9 IR > T hg 2
EERABEEEE - ERFTEMEFIEET > Gen-Al 2EBHIAIIHEIRA BT
AR~ BARIERI PG SR AR o (40 > 242 W] B Gen-Al HFIRGIERRIES - WA BH
RS TR R - LUSBRRI RN » EETENE - HEOH)
A IR AT FEERH > mEsdi TAMEHIE) (human-Al co-learning) HYEER: > BPE2
A RAFHEMBI LA 0 T Gen-Al RIfEARERE « BWEEH KBRS o

i T S

TERIBZHERERET 0 & Gen-Al BN TERE R BHRAE) (image generation
and discrepancy detection) Z—fAtEWE(L « BENEE SRRATHRERZER RN
IE7T B Gen-Al ERLVEMERAMBNE G (RSN « BRELE - REZSGEy T
R o GRS TEISE - LRI BT - A (R R P AR B F B AR THT B IR < Al
M—EEBARRES TGRS VNEBEEREEHERAL o M Gen-Al WEH © A—
EREHE (B 1) o ZETFE— S BEE R | [ ERE AWML T AT BE AR SRR E
%71 TEFENEEIEREHYIREZAME 2 ) DR T2 BRI A 2R €I B HTAE
[ ? ) ERE o 5B AR TE M PR o

=
NEEEXRERREI

o3| RE
1 il BT Ep !

5

-

1 »
4
\

Rt
~ ]

4

&

f
i
",
—

| |

& B4R 2026/05/08 GPT -
HEREEN R RS IR B AUSS th AT RUSERR > 22 TiBiad ) R - (e
B4 TEIEL B ARG - RHEREAEERR - 2AERREREEEEGINER

33

NTSEC Science Study Monthly AUG. 2026 No.65-4



BN ER A BT S 65 B 4 1

Ho BEE TR AFRBCHIATST ~ RO B EREENED. » WS BRI B S R 2R AR
([ 2) o ZEf/RA]#E—5 5| EEA B Gen-Al Al EAEBLEER  FlAnIBER
NE - BEERRE B GAE RS 2 EIREE R 2EHIE o ARSI EE
HGEEREARE (nature of science, NOS) AYEUE - (HE2 A FRARAI BT G BAY
IRp I BARR M BB GRS EUE (2RI TS  [HIE > Gen-Al Ay 1418
R EAA A BT ERRE - TR &R VI B Rt - EL AR A Mo
PR TR AL BB B A o

2
DNBEEXRERRINERL , N RAKE

SRATHE : FAEIERF—1$05 2
XKD

HE . WRARMAGBIERFB—1E B BMIABREIAR R -
IO N NN NN TN NN NS

AtEEHER?
= BN AT  EBRRE A
F (—RRH) BAT (ZRES)

2 ’, @ | 2o
AtERIEER? & ~ p j & @

- MEFAEERRE  ARSEZ T8 \
g MINRITED - EME | SRR - E5VE
REFRIFeEFARRERN | BARARA-ENE | ADERFRA - EAR |
. = g

T e

| FRETWRAL
SRRRAEIRAT
{RERRVIHRR!

5 B4R 2026/05/08 GPT -

Gen-AT 3L H B

H#X/N# (interactive fiction) @ 78 B & X 7 B M 47 B (text-based
adventure) > B —HELICT A Bl 220 0R) B iU X o tHEREGE @B IR
BB ERERE BRI CTF IR EHIA T SN BB EEREN
& HARE A4S BN OB B BRI R E S « EREHEEES » [XFE
B EERARE  RAEIRKNEERE AUREAS2ENEE R A EER
BRMERES o IWEAE T AERBERINE 518248 A BB aEEIRHE2 R E R
4% [HHAEFRE M EEE  HETE O ERARE S - TR RN E

34

NTSEC Science Study Monthly AUG. 2026 No.65-4



BN ER A BT S 65 B 4 1

H o T Gen-Al RIA] & EBREAMUEHT - [RIRFEDKER > i E B8 H B R IERy 23
BRI o BEM AT AT ORI 2B A 0D B g ERE A AFREASZ NG EE
0 FIEBRAEIT Gen-Al SRFHIBAIZER - ATEURLEBARR AT - B2EZS
B Gen-AI BY—¥— &) > EMFEHRHETRSHIHEIUR - fla - SERMINEEE
fOEY 2R ETEGEERRR (B 3)  REEDEN R REME R > HEE
I AYBR AT Y ~ AT E TR B A RE 2L - Gen-Al §REARVERE B, - BIRAE
RAFIRIG ~ SBAFETFEAER - 5IE2 ARG B LR B TR -

HEE;
AEEENER Gen-Al BB BRI -
iﬂiﬂﬁ*tﬁﬁiE%%{ Zgazﬁaﬁzs:ﬁgiamz—mmsﬁ k . M

3. AR M RBTEIR

: Mz mEKLO Archaefructus sinensis
o )
= P s

. e e ) = ‘

¥ S

FREEENR
Anesthetic Scale RS AEAH Al
Fern Cretaceous Resin-Tree
Resin

1LBRBITRAERR fﬁ
2. MBERRER L

AR
(Utilizing Giant Millipede
against Quetzalcoatlus)

3. AR A
SRIBTER

(Steamy Archaefructus
Collection)

4. BRI

HR i
(Thermal Draft Glide Archaefructus sinensis
Over Toxic Gas) (image_3.png)

L f T

5 BlAERAS 2026/04 GPT -

S—J7H > ZNEFEIGRFA/ NS EERIE R o 28] 5 RIERMESR - T
RAIEREEEZ B FA e REERRME - flal > 75 DlgsEi) BEs (8
4) » BARS Tt BEER - LS E RS E R E - 2SR
BREHEANAML AR > 1 Gen-Al HINRIREIXEEAE NEEEM - ILEAREER
BEE  SIFRE PR RES

35
NTSEC Science Study Monthly AUG. 2026 No.65-4



=
<

SRV HE R R 5 65 55 4 )

4
KUBH Gen-Al BENE G ER,

?‘i‘lt_ﬂz > G-l %0 BB R

(ATESEC HER)

©

ERGER

& BAERR 2026/04 Gemini -

B Gen-Al WEEPARE > BAAHIERBIRZAR > MR [28E) At
AR > WERERREPRHERIE - 22 EEY © Gen-Al EEr[E P
IEBE R AEEIR A O TR EREE E RN 0 (e R A R(E A S A
YEHERE ST © 724 Gen-Al KRG ACIEH] > 24T RERBE AR RAT REVA R ZE
AT A LB A i BN E PRI AR - ML IR IR S AR 2 R H B EE R
B o HEAL > Gen-Al SXFFRIF B IRTRAI S S BEBUETTR » BIAHERSER « fTAE/IEL
Pkl DUE— PR 2 AN S EEADRR

BRMS & Gen-Al BIARIRAZ (BB - BEIREESCTER) AR
BTG - RITHARRTH BN 28 > W CHREAR A BRI EZFES] - 24
1M > BB R EER G R MAE 2B E AL Gen-Al A (1 ~ 2 & el [ A 93
&> DURARG B2 A Gen-Al it TR » HEBRE o RARWIFEPR T 7] #E—H
FRIANA Gen-Al BB ERENHRA ~ BERABL G EEHFES > EESREN
2 B Gen-Al ZWipli S E RO ERISZ B AR > BAERRE RS - MMEBEs
B IMEA G EA K ? MAE EMMTE Gen-Al %81 B TEE ZFHUS-F
i > DU 2B ARRERHY - AlhREEE HAH B~ RIS B A AT
HIRET ©

il

K

N

36

NTSEC Science Study Monthly AUG. 2026 No.65-4



BN ER A BT S 65 B 4 1

2530

Bernabei, M., Colabianchi, S., Falegnami, A., & Costantino, F. (2023) . Students’
use of large language models in engineering education: A case study on
technology acceptance, perceptions, efficacy, and detection chances. Computers
and Education: Artificial Intelligence, 5, 100172.
https://doi.org/10.1016/j.caeai.2023.100172

Darvishi, A., Khosravi, H., Sadiq, S., Gasevi¢, D., & Siemens, G. (2024) . Impact of

AT assistance on student agency. Computers & Education, 210, 104967.
https://doi.org/10.1016/j.compedu.2023.104967

Derakhshan, A. (2025) . EFL students’ perceptions about the role of generative
artificial intelligence (GAI) -mediated instruction in their emotional
engagement and goal orientation: A motivational climate theory (MCT)
perspective in focus. Learning and Motivation, 90, 102114.

https://doi.org/10.1016/j.Imot.2025.102114

Diaz, B., & Nussbaum, M. (2024) . Artificial intelligence for teaching and learning
in schools: The need for pedagogical intelligence. Computers & Education, 217,
105071.
https://doi.org/10.1016/j.compedu.2024.105071

Guo, K., Zhong, Y., Li, D., & Chu, S. K. W. (2023) . Effects of chatbot-assisted in-

class debates on students’ argumentation skills and task motivation.
Computers & Education, 203, 104862.
https://doi.org/10.1016/j.compedu.2023.104862

Lim, J., Lee, U, Koh, J., Jeong, Y., Lee, Y., Byun, G., Jung, H., Jang, Y., Lee, S., &

Moon, J. (2025) . Development and implementation of a generative artificial
intelligence-enhanced simulation to enhance problem-solving skills for pre-
service teachers. Computers & Education, 232, 105306.
https://doi.org/10.1016/j.compedu.2025.105306

Liu, M., Zhang, L. J., & Zhang, D. (2025) . Enhancing student GAI literacy in digital

multimodal composing through development and validation of a scale.
Computers in Human Behavior, 166, 108569.
https://doi.org/10.1016/j.chb.2025.108569

Lo, C. K., Hew, K. F., & Jong, M. S.-y. (2024) . The influence of ChatGPT on

student engagement: A systematic review and future research agenda.
Computers & Education, 219, 105100.
https://doi.org/10.1016/j.compedu.2024.105100

37

NTSEC Science Study Monthly AUG. 2026 No.65-4


https://doi.org/https:/doi.org/10.1016/j.caeai.2023.100172
https://doi.org/https:/doi.org/10.1016/j.compedu.2023.104967
https://doi.org/https:/doi.org/10.1016/j.lmot.2025.102114
https://doi.org/10.1016/j.compedu.2024.105071
https://doi.org/https:/doi.org/10.1016/j.compedu.2023.104862
https://doi.org/https:/doi.org/10.1016/j.compedu.2025.105306
https://doi.org/https:/doi.org/10.1016/j.chb.2025.108569
https://doi.org/https:/doi.org/10.1016/j.compedu.2024.105100

BN ER A BT S 65 B 4 1

Lu, G., & Ba, S. (2025) . Exploring the impact of GAlI-assisted feedback on pre-
service teachers’ situational engagement and performance in inquiry-based
online discussion. Educational Psychology, 1-26.
https://doi.org/10.1080/01443410.2025.2489784

Luo, W., He, H., Liu, J., Berson, I. R., Berson, M. J., Zhou, Y., & Li, H. (2024) .

Aladdin’ s Genie or Pandora’ s Box for Early Childhood Education? Experts
Chat on the Roles, Challenges, and Developments of ChatGPT. Early Education
and Development, 35 (1) , 96-113.
https://doi.org/10.1080/10409289.2023.2214181

NRC. (2012) . A Framework for K-12 Science Education: Practices, Crosscutting
Concepts, and Core Ideas. The National Academies Press.

https://doi.org/doi:10.17226/13165

Popenici, S. A. D., & Kerr, S. (2017) . Exploring the impact of artificial intelligence
on teaching and learning in higher education. Research and Practice in
Technology Enhanced Learning, 12 (1) , 22.
https://doi.org/10.1186/s41039-017-0062-8

Sallam, M. (2023). ChatGPT utility in healthcare education, research, and practice:
Systematic review on the promising perspectives and valid concerns. Healthcare,
11(6), Article 887.
https://doi.org/10.3390/healthcare11060887

Urban, M., Déchtérenko, F., Lukavsky, J., Hrabalova, V., Svacha, F., Brom, C., &

Urban, K. (2024) . ChatGPT improves creative problem-solving performance in
university students: An experimental study. Computers & Education, 215,
105031.

https://doi.org/10.1016/j.compedu.2024.105031

Zhai, X., He, P., & Krajcik, J. (2022) . Applying machine learning to automatically
assess scientific models. Journal of Research in Science Teaching, 59 (10) ,
1765-1794.
https://doi.org/10.1002/tea.21773

38

NTSEC Science Study Monthly AUG. 2026 No.65-4


https://doi.org/10.1080/01443410.2025.2489784
https://doi.org/10.1080/10409289.2023.2214181
https://doi.org/doi:10.17226/13165
https://doi.org/10.1186/s41039-017-0062-8
https://doi.org/10.3390/healthcare11060887
https://doi.org/10.1016/j.compedu.2024.105031
https://doi.org/10.1002/tea.21773

