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Abstract

The relationship between linguistic forms and rhetorical functions in academic papers is a hot topic.
The relationship between clause complexes and rhetorical functions merits investigation. This
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study takes the introduction sections of 100 English academic papers in science and engineering as
the research object. Based on Halliday’s classification of clause complexes and the move structure
in Swales’ CARS model, it explores the similarities and differences in how native speakers (L1)
and Chinese doctoral students (L2) use clause complexes to achieve the rhetorical functions of
different moves. The results show that L1 and L2 use different clause complexes to achieve spe-
cificrhetorical functions in introduction writing, and there are significant differences in the types
and frequencies of clause complexes in Move 1 and Move 3. This study can promote second lan-
guage writing pedagogy.

Keywords

Academic Papers’ Introductions, Clause Complex, Rhetorical Functions, Second Language Writing

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 3]

SIBVENSFARRSCIITERS , HAZ O ThRETE T IR 715 5t SRR E M, 5] it 3 B AR 4 SOk 4%,
RSO SR e R[] W2 FER T, 5] 5 RS A TR scH AR 4 [2] [3]-

DA KT HARWSCT F I T E R AT 2R B AE 5 WO TS 5 R 0 KGR . A3 o i ik,
LZHEH B8 Swales [4] [S192EH FIEE SR 7T 25 [AIBE AL (CARS), 435 5 ARI N =/ANMED FIZE TRy, Xk
VB 5 MBI ARG R A PRI e . TEROUIE S OHFUE M, S8 BE R R IFIRAN 4T K,
WA BN UREE I - ThRERIX RE[6], B s EIA 7] A R FRIA[8] LA K F 15 & 2% B[O F & # Ty e
MNTERLR . MIEEHREFREEFEEES A, BHWASREZA N H R E L& 2 R 5 X
KR HAEl, KT - e 0 70 £ A R IR RS R TH, 68 = H 0 7N S S R FE &
EEHIRR.

EEX LIRWF S A, AT 7043 35 R R e Ak 2 AR AL T A2 B M 1 - A (L2) R i 5 R
(1) 50 Fa HHA VR 18 S BL Je 2019 4R 3] 2024 FAEPIAN SR} SCI AT A FRad 4L 50 7 HH AR 1B & (L1)#E
SRR, I RG] F 5 | @ ERE . LLAE S Swales [4] [5] CARS AU bR 5 25,
AR B AL AR H 1R/ A R ERR S MT/NA) E A R I R B RUTIR, IR A FME REE D /N R A1k
5, DASCA R E# (L) A E AR (L2) ) 57 R, TR AR AR08 3051 & s/ A R A R S REE 25 1)
KA, RETEANEZE B “TEa0 - ThEE” 2. AT B LUR 1 AN 55 il 8

(1) TEHARRCIIEH, AFENED N E SRR AT R B A2 L1 L2 R B A ?

(2) NEIEAPRIE F WA ARINE D — . 15D RNE D =B REThAE? L1 A L2 IR AR TE 2

2. Xzt
2.1. FRRVSIENIESEN

Swales [4] [SIEE AT EL, B AL SR AEZ N FRIR S FE5 0, W 17— MEFEDEN
WIS AT T R (CARS)BEAY, I 22 R S5 5 AIAShs H . i th = KA, RIE D —
BSCAITFTUE: 10— BASCAT SN, 1P = SOt FHAL . 5 8em 7T 2 B AR T A 2R [RI[10] LA
LSRR & A 57 R IR P 850 B [11]-[14]

][l
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22. MIEREHEFEREE

Halliday [15] & {k$eth “/NEEKR” X—W&, a7 & /M) E A (clause complex), FEA1H:
NN EG 2 MR RAL. BT RAETIREE, MR ERE TSR R E DR N2
(] (1106 R AT LU AR O R 5383815 SO RN A FERHT 2025 BAKR R RIEFIRR(L, 2, 3. )M FEMRK
R(a, fry..)s BHIBKAUTY BAERMBS KR EYEX R, WEAEDERE), G+
SRO)RY R B RS R, REA R B A AT, AR IR ) A ()BTRS
UL SN SRR, IR WA NI OHE R, REMEE . £ 1 2T
Gt ETR=RE g N ~Rit b IR

Table 1. Types of clause complexes

#= 1 NEEEHFREE

KA ¥
351 1k I probalbly needed that; || it was very=r21ealthy. Il
A ik |l You followed th(;m with The Greenlanders, || which seems to n;z)more ambitious. |||
JEFIGE A [l Moominpappa hirlnself was a foundling, || and we know nothinszabout his parents. ||
N IE [l He will be an institutoi(onal dealer in New York, || while Mr Hayward willf; an equity salesman. |||
5| [I| | served iriWorId War Il || and then | V\;e;t to Yale. |||
EC T |[| As it happens, || Margo was an extrir:ely rich woman. |||
FEHR B [[[Brutus salid, || “Caesar is aTZbitious”. Il
T Mk ||[Brutus said L|( that Caesar V\‘/%s ambitious.|||
S [[[Brutus thlought, || “Caesar is air;bitious’.|||
EIS [[[Brutus thought || that Caesar V\%S ambitious.|||

AN RS e NS PR TETFIFE. Ngongo [16]0 1 k22 5 v SCoh FORE 16 2
RUBHHE U6 RHAT TR, SRR, MIKERTE, EMEROBAGEREE TR, 1
PRI LN e R . Leong [17]40H7 T BERMRISCRHE 40 RS2 KR8 ORI MK &rik, S55%
WIEERHG NS A RS HI LSRR 8, BIRRE SO PN A A R RE S R K R, TSR B0k
R0 NN B RS e 2R
2.3. B - TheEx %R

SRR, S TR S AL RIS R D) 2 IR UM 56 H 257N . Bltil: Cortes [7]H3% 354 B Al
WE9e st A fE— 2. JE T 2RI S0 2 H4 100 5/ il (Rl e, i Sl BRI S B 2 [ 45 % 6 B
B, R TR A o P A e L S R R R (B, BT 500 AR AR
S REARBICEIE, Lu et al, [BIHRW T ARMRESEIIEHEN 2 MPRR, SERUARLER
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HigReE ik 2 A EERE R Luetal [181HE / BRAIMNBTIIGE, 45 REPHTHRAEERE
HARE LS #EBE Hir 2 A& EEKR. Zhouetal. [19]17H7 T/STTRZ SRR CH] 5 ha)ik EE R
ff) 7RSS ShBE 2 MR A, Luetal. [20[3EHT 1 ES AR, A 1T AR SR A AR ] T2
B 400 FEARR G F I ENEE R EAMEREEDAER 2 B HR R, WAL T AR 2R AVE B AR AL
W22 57

HAT, xR - DhRexs BRI a7t £ 2 A rh e C ARG 2T, AR Z A T2 B, L1
HL2 (X LU SR 3 — DR R . BRI, AL BED AN, B AR & M)A RRERHE
BHIRAR, FFRF LA L2 BEATEORL, DU AMA R W7 2

3. AR GE
3.1 BN ERE

ARSCER T AMGERE, L1 IRSCH T mERER L2 18305 Skl E . L1 5] 5 iRk
H AL TR RN AR T b A~ B 4 52 R 7 1) SCI 11 Chemical Engineering Journal 1 Mechanical
Systems and Signal Processing i3 51 5 #155 « EAEASCERM I TS SO AR A ML 5] 5 &1, Fibs
A “introduction” FAFE. L2 51 F 1R H A 1 5 5 A R A 2 AR AN U LA b i 1l AR
FEFREE SRR SRRSO S8, RELTHXEEEARIEF BN EFERT 100
RS0, b TR LRE P Ll AR R 8 50 3E 50 4%, AT M 2020 31 2024 R84 4
AEH 5 RS, 3550 Ko A T BB FIEBUERRAT 20, AT S IEEURE R BENLIE I [FN,
ZEFH ] Wood [21] /™ M AR R B A I F 18 50, SB—EE %70 AR Sl E K E 4, HEL RN
FifEEZ 1B T NEE., EETFhERmE, RIEMER, 2401, L2 5158503t 32,621 %, L1 5]
= uk4r 3t 36,037 F(F 2).

Table 2. Introduction corpus
2. 5IEENEE

e HiH . . g NGB SREX N
VR NI L T OWTHR 0o
L1 B =8 Chemical Engineering Journal 25
50 36,037 1435 1.20:1
e Mechanical Systems and Signal Processing 25
= e TR 36
L2 51 53 o 50 32621 1260 1.53:1
Ll LT 2 14
3.2. BIERRE

BEARE RS DR RN E SARSSAINRE . 5D bR DAA) P ASEA AL, B EA) R RIER,
7 MAXQDA 2022 FXJ1E D HAT N ThsiE. ST/ MR EERIIEE, FFEHTE MAXQDA 2022 FiHTHr
e NTAREESHES S A ARGOESI R IR R E L E A 15, W AAL5E BT A 1 kR
VR, SR G SR AL B AR TE R —EUE, X 0 B 8 R P R U o Ay 5 R R A5 A B AT A KSF(r=0.89 >
0.80).

3.3. Gt oA
AW FAE ] SPSS Statistics 27 FFEBIE M. I R ERIE R - WrKiERET IESO AR, W
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R p>005, HHsFE LS, HATSEVERY; WHR p<0.05, MHHATIFZHEMK. EEMEM RIS
K% (Chi-square) f1 5 - B85 8 U K246 (Mann-Whitney U). LA p < 0.05 fEHI5E L1 55 L2 774E 5.3 % 71
bt o

4. BmR5TR

4.1, INDE SIS

TR LL A L2 fEANE) S A AR RN R AR IO AR bR WA S E R, A A SPSS it
RIS, SPRERWI(E 3), “HAERFEZER(p=0.002<0.05). L1 A1 L2 IR/ NMIE S Z T/
AT EAA, (H L2 3 1N SR A AR L B 2 T LY, H BRI R A SR DR T A L1 S 4
wEEE[22]. TS FEE A FHRE], AR RE — N TR ENEZREE, RETE N
R AR %

Table 3. Distribution of clause simplexes and clause complexes

= 3. MEE RGN ESFNS

L1 L2 )
n = 1435 n = 1260 x P
NGRS 783 (54.56%) 762 (60.48%)
9.585 0.002
/N TR B 652 (45.44%) 498 (39.52%)

42. MIEEEEBELTHIH

%4 BRI T ME S WAEARRRED B S ARE . BEAURIL, L1 AT L2 1E %15 D h 3 s il A
IR AR, HENTFARR St ANE S, B — T/ NRE SRR S, B2 =kZ, &
Wb e ROTRIIRAESE L1 AT L2 FEAN[FRE AP Hp s FH /) AR B A B IR 22 57 (p < 0.001). L1 /Y
fEH RS — AR =, L2 FEEREIED —, i = EEIRT L1, thERER LL
HIAES] o F/ N E AR TN S AT FL R /21, L2 AR 22 ()33 2 ) B v T ) R AH DG A 7
T 5% St 70 B A DA A R DAL I T, AN A 8 AR AR L I A 245 23]

Table 4. Overall distribution of clause complexes across different moves

* 4. NOEEHEFRNIELHHEEF S

L n :L%83 n =L 562 2 P
i 472 (60.28%) 532 (69.82%)
VA 75 (9.58%) 93 (12.20%) 31511 <0.001
= 236 (30.14%) 137 (17.98%)

MR KRR, NIEEEATLL N IFFIRAMENR R £ 5 8RT L1 L2 AEAFED
MHAKRK R A6, R RN, L1 R L2 RIS —. D =, D =AM B R B
HBAT R FEEZ S (p > 0.05). L1 AN L2 EREMED P AR R T E MR ARTAZIFIIK R ZANE
BUAN Eggins [24] MWL R B0 AN E MO RAE A5 I B3 o X FIFEAESE 1 Leong [17]00& 3L, fib
WS B TR R B TRHA N SCAR ST, A 5 i 7] T E MO R AL -
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Table 5. Distribution of clause complexes in different moves: in terms of interdependency relation

F5 NAEGHEFRIELTHDM: EREKXR

=7 KA L1 L2 2 p

It%1 190 (24.77%) 236 (27.38%)

B 1.428 0.232
FM 577 (75.23%) 626 (72.62%)
iRl 27 (26.47%) 41 (27.52%)

B 0.034 0.486
FM 75 (73.53%) 108 (72.48%)
FH7) 106 (28.81%) 78 (36.11%)

BB = 3.367 0.067
FM 262 (71.19%) 138 (63.89%)

RALBARE SR, MIE AT AT R AR R, 6 20T LLAI L2 ERRES T
{6 P RS X RN, L A L2 7545V 2 o BT A 26 A S AR L, (R P K R
%5 Ngongo [16] B 54 H— 0. - Ir ks gk S5 7%, L1 R L2 758 — o (i 38 i S0 R
1 B E 2 R (p = 0.047 < 0.05). %755 L HARBIAE R 5 RV b, M0 LL Rb A 0 FRHL 36
ZRAT TR ICIEAT RS, T L2 2648 L 25 (1 TR A AE AR L

Table 6. Distribution of clause complexes in different moves: in terms of logico-semantic relation

#* 6. NOEGHEFRIELTNDM: ERIEBEXXR

g et L1 L2 7 p

R 750 (97.78%) 842 (97.68%)

WP — 0.020 0.888
B4 17 (2.22%) 20 (2.32%)
i 102 (95.33%) 149 (99.33%)

EH= 4.396 0.047
Ete Ny 5 (4.67%) 1 (0.67%)
i 355 (96.47%) 212 (98.15%)

EH= 1.360 0.243
e n] 13 (3.53%) 4 (1.85%)

4.3 INESHEFES ZERXHR

431 BE—HPMISEFNEHTIEIHSFR

B MR IR , FEE PR O UGE” CRERE R Rl G AT AT RCR
KL, K7 RTINS LR L2 RN SRS RRR, R, LR L2 il A
Z R =R RBUK IO IR R, HPIEMICR, TR IR ARG H 71 UL A5 A5

LI A L2 ZRMEMNE, ZHEEFENEMRRIERH EAHEZR (@ = 0.001 <0.05), L1Z&HFIEMN
AR “with + n. + v.ing/v.ed” 45K KAIE BB 7815 01 5 B DL MRS I S0 T8 L. T AE L2 IS AR,
IXFPEER JLT-BA . JRIF AT RS L2 7E22 R BRI SR Z XX Fh 45 M 45>

SN T F BRE 5 R R kP DA R R, L S AR OC B SR UL BRI AU ) 2 B,
Bl 1, MAJHETNA X E RN ERAEf, 7E 3R] 42 3] “sparsity constraints” , 7E M A HEE HNOC T
“Compressed Sensing” H{5 &, @ITHEH CS BT A IS Z HIXT SR, KUEH'EMEZEME. L1 b H
FMAEA L R A GHZFUB ) — S/ aif] 2, 7EF A A4 “Outboard control ” 5 7E M A 8 st
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Table 7. Distribution of clause complexes in move 1

F1. \BE—PNAEEFHSTH

Bzt L1

F51 ik 10 (1.30%)
FEFI AL e 164 (21.39%)
I 515 i 16 (2.09%)
FEH IR B 0 (0%)
FEHIM A 0 (0%)
SV NETRN 112 (14.60%)
F AL 34 (4.43%)
I IR 414 (53.98%)
F AR 7 (0.91%)
M 10 (1.30%)

L2
2 (0.24%)
220 (25.52%)
14 (1.62%)
0 (0%)

0 (0%)
204 (23.67%)
12 (1.39%)
390 (45.24%)
17 (1.97%)
3 (0.35%)

4
—-1.481
0.979
—0.516
0.000
0.000
1.554
-3.177
—0.806
0.940
—-1.327

p
0.139

0.327
0.606
1.000
1.000
0.120
0.001
0.420
0.347
0.185

“slow scale localised shaft heating” Fj%h 78, DLMHBEFEB SR, T L2 5 T4 FHiZE iR “while” Xf 4]
FNAJREAT RS, DLHSR A 2R AU Y 1 — Lo b iR (an 1] 3).

#] 1: A large volume of work exists, of course, on sparsity constraints in various fields, with Compressed Sensing (CS)

[18] being perhaps the most often mentioned. (L1, M1S1)

18] 2: Outboard control can be thermally driven, with slow scale localised shaft heating demonstrated to control.... (L1,

M1S2)

) 3: Furthermore, Hif-1a expression is associated with..., while Hif-2a expression is associated with... (L2, M1S2)

432 BEZHIMAIESEFHIEFEESIHA R

L TIDIRER “BASLOT ALY, REGEN “HR AT AR R AT BLE “HR BT
R A BEPE” SRS, 2% 8 I Vi b L1 A1 L2 A/ INVA) B A AR R BRI . AR ]

Table 8. Distribution of clause complexes in move 2

*8 BLPFINAEREKHNTE

ezt L1
F51 ik 0 (0%)
I L A 24 (23.53%)
H7 158 3 (2.94%)
HFR B 0 (0%)
IR 0 (0%)
TR 18 (17.65%)
FMAEf 7 (6.86%)
F IG5 45 (44.12%)
F IR 1 (0.98%)
SN 4 (3.92%)

L2
2 (1.34%)
35 (23.49%)
4 (2.68%)
0 (0%)

0 (0%)
22 (14.77%)
6 (4.03%)
79 (53.02%)
0 (0%)

1 (0.67%)

1421
0.884
0.390
0.000
0.000
0.819
0.241
1.075
—1.000
-1.370

0.155
0.376
0.497
1.000
1.000
0.413
0.809
0.282
0.317
0.171
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TR Z =M RAUK IO E IO R, PR, FEINERC R ZF R IR
FIIEFIM KR

SRR U RIS RENH, —HEN)EEENMH A B35 7% 7 > 0.05). #i# L2 fEiX—
T T BRI AR G A FH /N ) B A AR SEEARAT T R T H 1

L o, gt MIEERSC R S, L1 A L2 # A “although/even though” 515 ik IR1E M A 46 HI T
FL5 LA KR N AR sk R () 4~5), FAA 20 H #9/INVAJIE B 24 i 78 f AR & B (L 1] 6)

5] 4 In terms of practical applications, although a large number of photocatalysts have been applied for..., there is little
report on PEC.... (L2, M2S1A)
%] 5: Although the above methods can improve..., there are problems of being prone to vibrational ripples.... (L2, M2S1A)

5] 6: Therefore, to further analyze the interaction..., it is necessary to remove iron and AAEMs from.... (L2, M2S2)

FIFFEMR RS, —& WM “but/however” Jf41) iK1 5 A /N B B BT AHIEFE AN /2 22 Ak (5]
7), fEH] “and” AR BT TEAS B (01 8).

5] 7: Many of these methods are applied to a dataset to generate a model of certain behaviour; however, this can limit
applications. (L1, M2S1A)
%] 8: More importantly, the components fabricated by the above two processes all tailor welded structures, which reduces

the stiffness and structural stability. (L2, M2S1A)

4.33. BEZHMAESFHIEFEESIHAR

WP = MThag “ GOt Fi AL, FEEE BB LI SRR RVE RS RS BT AT 52
HEE I R BB . WA E S BEIR W T 50 s EERIL. BRRBUME . N st £ 9 2
BLYAED = L1 L2 {3 /N R B2 5 PR AR RIIU o A6 FH AR de v ) = P R AR U2 I R 2%
FFVEM KRR, FMEBRR . A EHIFFIR A I E KR

Table 9. Distribution of clause complexes in move 3

#9. BEZPFNAEGEKSH

ezt L1 L2 z p
FE51 [ iR 11 (2.99%) 2 (0.93%) -2.397 0.017
FHHIE A 89 (24.18%) 67 (31.02%) -1.726 0.084
HF 158 6 (1.63%) 9 (4.17%) 0.349 0.727
I AR v 0 (0%) 0 (0%) 0.000 1.000
FHFIM AR 0 (0%) 0 (0%) 0.000 1.000
ENETB 50 (13.59%) 31 (14.35%) -1.134 0.257
FIE A 16 (4.35%) 2 (0.93%) —2.886 0.004
F IG5 183 (49.73%) 101 (46.76%) -4.795 <0.001
TR 1 (0.27%) 1 (0.46%) 0.000 1.000
VNI 12 (3.26%) 3 (1.39%) —2.154 0.031

SERERW], L1 A L2 EEMIGECR, PR R R, FINEMKR, EAUAKRNEH EAE
B 2 % 5 (p < 0.05) .
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L1 AR E MG s8¢ RR 2 T L2, B 7 AR IC H BOMIBE TE T3R80, L1 3R 4 ] 2 A 5ok
FRULIR LA, Wl 9 b, WRIFERT A] B B AJREAT AN 78, BRSO — B A A . T L2 ANME K
il PR A /N ) R R A 4RI ST

5] 9: The next section discusses the systems of interest, followed by a brief introduction to nonlinear state observers.
(L1, M3S7)

L1 AR K R L2 2. FEHFUHIBITE 1, B0 E LIRS 4si . L1 TR/
FPERBIEI . TTER. S5 MSECEE, B SN NEIRRIE, FEARER/NE) I RS I LA K BAR A
7, IR/ I 45F 4 “ The objective/contribution/organization of this paper/study is as follows.” .
FEULIIWEFE B B, 488/ Na) ipod 8 5 AU R LA 3], LR B i W 78 B 20k B B s, ity
10 #, H “develop/device/correlate/ determine” ix DUl ke 14 40 i BA A 704 DU B Aw o (£ U BRI 7 DTk
I, 4ka/Na) B E SR EEE M T A4, MBS BT T AR O s s I EARILTE R B, o] 11 Hh, fE
FUMERS T AT TR H ) — RO T DL BOX RO VE IR . TEURBH IR SCEE MR, 4k SE/NA) R 2 BRI BE 8 SO
JUNFEARZE SR 3 i AR 2, ol 12 TR Bt B 7 IR S 4y /2 55T “orthogonality assumption” (1)
SR,

) 10: Specific objectives of this study are as follows: (i) develop an experimental methodology...; (ii) device a deform-
able-body dynamic model...; (iii) correlate the model...; and (iv) determine operating parameters... (L1, M3S1)

#] 11: Insummary, the core contributions of this paper are: We present a step-level occupant localization approach which
is robust to the... (L1, M3S6)

%] 12: The organization of the paper is as follows: the main result and a discussion on the orthogonality assumption are

presented in Section 2. (L1, M3S7)

L1 AR ENE R R R 2 T L2, EZARUBBT AR a1 . L1 8 B R £ NE
R AN AT TT . 0B 13, FE LA BIHZO A 2750, FENA U A A 70 XA
) BB AR G T b A A 2 ORI T 0 AN et 23 BRI S UE AN Rl 2 4k o BN, L1 e A AT 2R
(1 2 MEEHOC RA- AR SCII SR . ] 14, FHIZETA “while” 89 ~/NG), AR A4 B 4H18 S
S5 = AR DUFR 3 T 2

5] 13: Within this work, rather than relying on optical targets..., a two-dimensional particle filter (PF) is utilized to... (L1,

M3S4)

18] 14 Section 3 contains the proposed parametrization, while Section 4 contains the formulation for... (L1, M3S7)

BEL =R BIUER ARSI, EX 0%, (EEAENRE AT S REM . L1 T
EMM S KRR LT L2, B R R UL SR AZI S ook fE UL B AT, RN R
HREERIA “we hypothesize that...” ,  “that” J&THDN BB BB I AR N 2%, ol 15, 7E BRI 7L
TR, W UL NE) B SR 45894 “We hope/believe that...” , “that” Ji T VE4H 15 B BAK R TTlk, Wit 16.

5] 15: We hypothesized that algae can provide benefits to... (L1, M3S2)
%] 16: Based on these findings, we hope that the multifunctional 3D graphene foam could be a potential... (L1, M3S6)

BAVAHERIL, L=, LR 2 MR AN R SRR B B St e oTmk, 132 E L4
SCALRIRE, L2 AR/D5Rif H CRIBT A, B Id BEKIA[25] . XA SCAL O BEA BB IR TR S0 T
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S E o SRR OME UL 1 L2 AR5 IR B Rl I Tk, X5 L1 B T W T (B ) XA T
RS . L2 PRAH LI EESRI T AN B, BRI IS iR ok R i E ML R R, SBUEL =10ig
WS EAN L o EEAENZRA, N BRI 5 WF 7C ik B B RV (0 — &8 0p» 10k “9k47” o @it &0
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