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Abstract

This study investigated the applicability of generative artificial intelligence
(AI) in developing test items for Chinese language proficiency tests. Using
the Test of Chinese as a Foreign Language ( TOCFL ) mock tests as a reference,
this study analyzed the performance and differences of Al-generated listening
and reading test booklets in terms of language difficulty, cognitive levels, test
item structure, and test-taking performance. The generative tool employed in this
study was GPT-4, which was used to design test items at the TOCFL Band A
(Beginner ) level. These Al-generated items were then compared and analyzed

against manually compiled TOCFL test booklets.

A total of 40 Vietnamese Chinese language learners with proficiency levels
above Al participated in the assessment. By analyzing the test takers'
performance, the discriminability and quality of the test items were evaluated.
Concurrently, the PIRLS four-level questioning framework was utilized to
analyze the difficulty and types of questions. Furthermore, Bloom's Taxonomy
of Cognitive Levels was applied to analyze the Al's performance, examining the
cognitive abilities and limitations demonstrated by Al in Chinese language test

item development.

The study results indicated that Al-generated test items exhibited stable
performance in terms of linguistic forms and item type imitation, particularly in
listening comprehension, where they showed similar comprehension difficulty
and score distribution to human-compiled test booklets. These items effectively
identified learners' learning difficulties and rapidly generated valid and diverse

test items, demonstrating Al's potential in test item development. However, the
ii



overall difficulty of the Al-generated reading test booklets was low, leading to a
concentrated distribution of test taker scores and insufficient discriminability.
Additionally, Al struggled to consistently control language levels and
questioning tiers, frequently producing out-of-syllabus vocabulary and
insufficient contextual cues. Cognitive level analysis also revealed that Al
predominantly generated low-level questions ( e.g., direct retrieval, direct
inference ) and remained inadequate in high-level item development capabilities

such as integration and evaluation.

In conclusion, generative Al can serve as an auxiliary tool for Chinese
language test item development, offering practical value in enhancing item
generation efficiency and producing preliminary drafts. Nevertheless, for high-
level contextual logic and the design of distractor options, human review and

linguistic judgment remain essential to ensure test item quality and test validity.

Keywords: Artificial intelligence, Test of Chinese as a Foreign Language

(TOCFL ) , Chinese language test item development
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Fend oo T AT B F g4 (B.S.Bloom ) 3ATAE RS K I 0 A

178 5 2 338 AL PR B T A 0 113 E B A AT B e & o

%~ # &4 (BS.Bloom) 4B &7 P 4% (37K)

By # &4 (B. S. Bloom) # I dgrivif s &7 P 14 47 (Bloom's

Taxonomy )» 5 ¥ &2 &, ¥ i 427 & 5 = B & =0 & %] 5 7@ (Knowledge )~
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72 2( Comprehension )~ & * ( Application )~ 4 #7( Analysis )~ %% & ( Synthesis )~

3# (Evaluation ) ; 37 2001 & R 7 13375 » #3uirAif 38 & =0 j8 i H 3

45 F2 4 = 2z (Remember ) ~ B7 f2 (Understand ) ~ & * (Apply) ~ & #7
(Analyze ) ~ 38 (Evaluate ) ~ £]3% (Create ) 14 T & 38 %P ( Anderson et

al., 2001 )

- ~ 7= (Remember ) : & & Mg =& il fE 42 'J"F‘ R B8 —'b o4
Heorg > K p P LA RBEIPMETN - L FREY X F LR
(Recognizing ) fv# & (Recalling) °

= ~ B f# (Understand) : 2t & = 3 5 ¥ % KB R AT

Tl A EREEFEREBEEY N F o 2R f ERH

(Interpreting ) ~ # | ( Exemplifying ) + 4 #f ( Classifying ) ~ 4f &

( Summarizing ) ~ #& 3% (Interring ) ~ ** #& ( Comparing ) * f%
(Explaining ) % -

v Bt (Apply): st B g A B Y H W Al 2 Fpgo R E

3 fR AR R o LR AR ¢ 35 3 7 (Executing ) feF 7

Ji

(Implementing ) °
=~ & 17 (Analyze): ot B =odp e 2§ ¥ HE e u A
FIE YRS T A B e 2 AR S 45 F 7E( Differenting )

Y

Gl ( Organizing ) § v iF ¥ ( Attributing ) °

I=q

v ## (Evaluate): ot S dg LB ETE - FY o g Ep &
B o X I ST o 2 e ¢ 354 & (Checking) et )
( Critiquing ) °

7~ plig (Create) ! 3 BB & X i irffrfe o g Sdp e 8 Y ¥ 7

MEER LAFLY A o R AR - BATAEE AR M
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CEE S
A2 ¢ 34 & (Generation) ~ 3* 4 (Planning ) fv% /¥ (Producing ) °

Fo AR SRS AR 4 dmRTE

DiPaola ~ Gabora ¥ McCaig (2018) == 3 12 4 = B fcdnvF R £ ¥
DeepDream % /% & ] » & & #F3ddri® B X fFA1E 4 i e » 4 2 50
FAFERM S A ERSRR LN RO AL BT R A
3 #-12 DiPaola % A cr#7 7 % % » B & # &4 (B.S.Bloom) ek w12
WA SN Al R R enER IR o

¥ - > 2l (Remembering) =X+ > P o4 3% Al ¢ 5 49§ 7 4%
ﬁ#%%moDMMaEA%mﬁﬁg?ﬁéﬁﬁﬁ”ﬁﬁ%ﬁ%ﬁfﬁ

B BEEARDRUEY 2R e EUER Fo8 xﬁ; B eh o

N

/

iwx;

R R T UER X SN v L R Ny
(Understand) % =x + » 4 %58 Al - F42R + 732 1%”%%@ gl
Moo deizF g R R E (contextual focus) #dp 4 5124 50 Al
;}%J TR RE  ARa HILFER 4 W T A R F R
Ren2 L322 5 e - > Bt (Apply) A= b > 2 25V AT & 10 #

=8

4 MR R Y GATERIIEE o GRS A 5 REEA flg 0

r'es

R B F R o e A4 97 (Analyze) P end G L p a4 =

)

Al i 4780 5 RETL B g 2 R e ik (5 6 BRI A 52 VR § T e B
L& %= 378 (Evaluate) & £1i¢ (Create) e & = £ RA%Ap 5
% 'L o DiPaola % 4 4p 412 & 58 Al P40 £ 3 pid e § L 0 &

EAa i BT ad SN ALl s R %G Bdp F AT R
Tt A% (reproductive creativity ) ;> 442 A 85 enf | R 2 LB > 22 F

BT R4 A):¢ (transformational creativity ) |
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F~ A 1IFED SEE AR

Malloy {v Gonzalez (2024) =7 7 ¢ #& 417 - fa#-2 < #3] (GMs)
FETIARIRARa Y s o Rl 2 & 50 AL Ak JRAe A e
BTk AFT S Malloy £ 4 T B % 0 4Hd AR Al A2

P:\.&fré] = mZ\ o

» feze M (Remembering) & =% 22 B f2 (Understand ) & =+ - Al

.

Al e DB FE LR o 3%AT L PiREE R A e % Ry chie st B e

}y,«:

WA T F o R F R AL R deie S R A T B R
AL R AN AIHRRIEFT R ERS F LU F o ¥
b 32A B % 2 DiPaola (2018) ship % Ap3 #F > & F ¥ # M AL 3
W FRkFliad e P FamfEy e %2 > k* (Apply) =t > #
FRAIHA 7 eBp 2R AT s @t o B2 B RG B
A AIRTHR chA R AL o @ s 47 (Analyze) o AT B3] 5 5 2 & 45
g e 3R 0 do A SR 004 o Tt B N B A (8 BB B A
1 RIAR¥ 3 B o % = > f 227 DiPaola (2018) % A 7 7 % 4p ke » AL #C
7] &3=# (Evaluate) £ £]:¢ (Create) 1% & = 4 b 5 7 & Malloy %
AT ATl 2 AR REZEE D LA BT 0 A
BRI B R G T RS LR Vb ALKCA G i E e i
SR AT RE T A S i L RA SRR AR o
B 4 AN Al AR VAR R
P2 R A I EEY FIRERFPEAT - 0 F - 06 B RS

PEETROER > LD EY A LAERIT LA IS 0 A B

ﬂ{i‘%f l/,irﬁ » 3~ 2023 &£ 3 8 }?‘&A\Fflﬁ,‘ ‘f | & # jﬁ it * ChatGPT
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(Mccallum, 2023 )o ¥ — 3R> R RE4& < & Jjbr 2383 * A FMHF+ o>
GAEAB TR STF) B RERENER P ARTIRY Y x4
AR TR R E T 2 E 0 ) e (A0 2023)

TE kAR 55 RFEBERLE S SN ALk SR

—te

TR Jsg,ﬁtpx,m}@?rL,af{f;ﬁﬁiﬁﬁﬂ’/ﬁuo'ﬁi’i*i‘AI

A

WRERT IR FEA NE Y RS R T AETEY B ITE PR
£ 5 B3 HFoLE (FEA2024) TRIEFT S BRI HE Y s
e Y hiou it F B (Wu & Tsai, 2022) © b4e 2 3% 0 7 FL H &
ViewSonic #A R KA L MRS EF2 KEBMEZ o - K7 FEE T3
2024 Ed i E S E A (Al KAL) L ATREFZ 8- hRFEHLD

B2 4 ;8 Al e ClassSwift 3 & 58 T 5 > TRk~ 7 i

P

I

~

BYFASITEHAR SV AT - 7RI RS BB IRS FRE
* AL 3 > e TAle-Hanlin ) FEE Y T 5 > HER L W F Yo

oo ek ALPE® FIRTAER L e § T LSk 0§ FEN

T
A

B4 o BB HKEF s 4 A AL vk IRZe gl K AL Kf TE RS
P T B A f B R B e o 5 i 3R R AT i
(HRAT % > 20245 B3 A » 2024) -

Rm oo 2 AL HZR T A R A T A o 5 A K
e kg 22 FHRAn 2021 #4 & (fRAgE) FL YN

P IR G ALE - F R R Y F LY a2 S Aagy
Eond v s i@ A i { ¥R R ATH M (Oxford University Press. , 2021 ) - £
B %5 557 McGraw Hill »t 2024 & 4 " 2% 23R 7 A 452 T8Y
= sxfrdici= B % ¥ | (Learning Outcome and the Digital Classroom ) » 3% 4
PRI ARES AR AIFRGREL M Al hRF4 % T

WAL EF KPR TR T LATES (FR A0 2024) FIEFY R K o
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PR R (2024) }’F] Do EREEA SN AL Vi § FRE A F ok
Lo - HEEHERILEZE 3 ALY w4 g B (Sparrow, Liu, &
Wegner, 2011; Ward, 2021 ) o ¥ #F » 4 38 Al ehE F Barfdb p o oy A3 B
LT NRKEHEFFT AR FHEAETRIEL SN AD S T
HEsrp LA NP F g sFEhp Toka PEFY 5 F(Ward, 2021 ).
Fia 7 23 Al mg e L3 FRE > B39 %
B 0 P SofR ho P AE H SR PR IRAE G skenE Y o T %8 AL i
BA LR o REFL R AILfRT R 4 2 3 Al englje s £ E
AEYIZRELREY F LD Al KK AR Vb KfFL REETEY
Bl ER I B R hd ) BRI R B o S A Tk
PR 35T R A L AR LR 4 R % (i SRS 0 2024) o

I8 F37NAlABELBIPHAY
48N Al AR TARF AR AR KA o F + A% 7 #3(LLMs)
R 0 A AN AL B ST RS AN R A S pIERAEP o A

(S
F_k
g

3

TRT > BFHNETLAARTA LI HB DD - AERFERRG T ]
T & AT Al ARAESHE S kY LR o

BRIPN h o BRI Y L A - Tk e Y BA A
B= ¢ 24 85 ENABLE ¥ & % 4 2023 £:i8(7— 35 Al p # 4 & 33404
AL BRIV RAT Y o AT B4 2N AL HFE Y A REHE
FoRERE Al 3 AP BE A1 HB AR > THE Y R L
o et AL 2 S e RISRALD et BAAR R AR ERT K
fFans B4 S HA G A LA FER L IHADZ R
(ENABLE,2023) ¢ %t 2 #h o 34 § 3% 5 07 % oo B4id® 2 350 Al
SOP T  FL B STEF B B0 4 N PIER AL o e Quizizz KV T L KEFF A
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T L P BEETA R AL 5 B A AR ORER o A9k
ip 4 &7 A B (FlipEdu» 2023 ) B A F 775 3% 5 2 % » gt K
PETAER 2 NI A AL S 2 E3 (MCQs) B A KRB 2
P BTy AL SRR 0 A AV AL § ook 4 A F T e E
BRI EEYPERBAE-ROED > B EF{EA LT RBPID 2 4p
T (Singhetal,,2023 ) @ o ZAA T s g d A SN Al T g2 A7 R 2
PRER BN 2 A ES o FIR D R RFESEEDFRAER D o
TREAT TR AL ARTARE T T LA AL B A TR

LB R AR DA 2 RPE BB 3 L

S8 )R8

HEMFAET AN Al pimdrh St o B A bR X UL
¢4 > Fu|E_ Az (Remembering ) ~ 2 (Understanding ) & #2 i<
R =x + © 3 B ¥ h4 o DiPaola ¥ 4 (2018) dpdio 2 50 AL 2 B i
FARERIEA BN BE R Rt XEAREFAIRT Ko B b FE R
g * 4 Malloy f= Gonzalez (2024) PR35 3 Al i iE#icdy » 172 R B
T B A LR - B ART R o R
A (2024) HmA 2 Al R RABY HhFag BB F Y R
e i R iR HE P A 0] 33 8 4 e 2[R (Sparrow, Liu, & Wegner, 2011;
Ward, 2021 ) -

%%iﬁilMﬂéﬁi%é B §E o e AR R e SE
B Al BRARE Gnuok KA B v ST K v F ki
LlEFREREREG T NAERE P F AR e T % (Singh, 2023;
Zhang,2023)° &R HBAR MG AT A Al 4 S 3dgsec B # - 7
R R G AR PR & RIS B BN T At 2 ¥ R

21



4 VAL AEF Y A KPR FE R B 2 B 2y — 2 TOCFL #4220 v- s 47

& 3244 % F* 4% (Singh, 2023; Zhang, 2023 ) o Al # = 3F4E27 4 1 F{0 et i
B nA SR R RGE B BHET MRS NS
- BARH AL G AR T S B
AN it AT EEY 3 AN AL FE R EF  PIRBE OGRS T
FHEH 047 Al 4 SRR T 2 B0 Al HF A EFF RI%ARE R
FAE T2 BT Pl o TR AR Al AES KT RISROE
53
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AP Y 0 Rt A FVAT A EF 2 a4 PR AR Y it S o
Egm 2 > AT R E TOCFL » [P A 5 plsk o 30t fnd AL 2 & czg
HEAIRMAFTHA RO EEY S FERRI B R o A ]
B2 EAPS LN AT k> BB A 7 TOCFL F = 4 3L ehd e (v
ALV H > T d GPT-4 2 S e - B ¥F » T r PH <~ F2
B BEFFVH FEF 2P R ORR > AR Al AR A1
FA(F 7 RFERA Pk ) AT T RKIRm R 67304 47 5 e
PIRLS w A = # B % L $H #3LE (TR R A 11 B BB HRP S XER L K

B RALAT RS S G ETE N UEEE SET AL 2 SRR R
BRFPER o AR SRR AL R ER o ¢ FFL Y Y

%~ PIRRAL AR SRR Bl BB A S o
¥-8& PR
i~ FioE
AT RESFESE N Al AEFFE 4 RIS 2P A

& B 2 22472 (Content Analysis) 2 477 % 2 (Survey Method )

BFIG SE 0 T AIERP o

— SR EAEEIAFETEY 2 EAE  SEAFREN 0 Uk
ot AT 2 & 32488 TOCFL * 1 23 asF s & et 8
oo ZREAATR B & FE T A ML

(- ) TOCFL F = #3347 A Al N3k iTiei72 o A3 4
44 TOCFL »t F & fesh b o onfi g 4ge 7 p 2 A 450 &
FELALAI N AL 5 S F LR 0 M 2 PIRLS = A T4 B 2R

23



42N Al AEF 2 A BPIHRFEERB LY T — 2 TOCFL 452 v s 47

L Blo ATk R BT L ATRCAE ¥ 12 R LR hidh
AOLHVRA FREESTREREC HERAE
(=) Al 2 32308 A 133804 247 Al 2 S @i = 18
LA A TR AR T AT 0 S AT AR GuE T i@
PoATAR SRR S R 6w e TR > S A 1 AT
AR R HE SRR AL AR AT AR ST
BiE + ZF pkiT TOCFL ehé T4 -

I BAFETREAFEREY AT BHAABE I NANER
WE I E clh o JE T R AL 2 % 2 588 TOCFL F = 3841
Fupl? hA LR o AR TS e

(=) TEAREHRAE AL FGEFCFROEFEY F 175
3% 8 A Y EEJ GPT-4 4 & ¢ AT 4 4 & TOCFL §
A TAFHRRSFELMEHEFETELRAPF
FLo EL A2 ko
(2) SFav e BB REFF s PN SiTE L
Foo AH5RA K LIS R RFERE S v L B B AL
4 RREOE TE N E T RR AR VA
B FIRE
AFTE B 2 P K3 (within-subject design) » & =X EH 97
=% Al 2 2 @428 TOCFL Hicfte@des wiplie > 1'% MB 4 4 R 4HiRl% %
SRR e A W BALORISK PN B F ¢ TR AR RI% o MARR Y
%/ TOCFL s~ P % 5 (A1-A2) > (74 %R % 4% TOCFL #ti
WP GRATRI % A HATHCH B 4 11 2 B sl RS Hicd o PR R %
NI
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