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Abstract

Interdisciplinary ability, as a highly comprehensive key ability, has received increasing
attention in the cultivation and evaluation of interdisciplinary ability with the further
deepening of the new curriculum reform. However, there are currently few assessment tools
and related research on the interdisciplinary ability of high school students. Therefore, this
study aims to develop relevant assessment tools and explore the distribution of
interdisciplinary ability levels among high school students to provide reference for frontline
teachers.

Through literature research, this article defines interdisciplinary competence as the
ability of students to comprehensively and holistically grasp complex scientific challenges by
applying knowledge and thinking from multiple disciplines such as chemistry and physics. At
the same time, interdisciplinary competency elements are divided into: ability to extract and
translate information, ability to integrate and connect knowledge, ability to integrate and
quantify concepts, and ability to solve problems. In response to these elements, this study
divides each ability into two levels and provides a detailed description of the specific
performance of each level, constructing an evaluation framework for each element of
interdisciplinary ability. On this basis, this study developed assessment papers for the
knowledge points of physics and chemistry in middle and high schools, and conducted
interdisciplinary ability assessments on senior high school students from three high schools in
Guilin. Guided by the Rasch model, Winsteps 3.72.3 software was used to conduct in-depth
analysis of the data, obtaining key information such as overall quality statistics, item fitting
and error statistics, standard residual plots, White plots, etc., thus comprehensively testing the
reliability and validity of the test questions. Based on the test results, the evaluation tool was
optimized and used to deeply explore the current situation of interdisciplinary abilities among
high school seniors.

The research results show that the quality of the evaluation tool developed is good, and



the reliability and separation between the subjects and the project are excellent. The fitting
parameter is close to the ideal value, and the error is small. High school seniors in Guilin City
have strong abilities in information extraction and translation, mainly at level two; In terms of
knowledge integration and transfer ability, concept integration and quantification ability, and
problem-solving ability, it is mainly at level one and relatively average. Based on the above
research results, the following teaching suggestions are proposed: pay attention to teaching by
reviewing questions and clarify the key information of the questions; Emphasize knowledge
transfer and build a complete knowledge system; Emphasize quantitative research and
strengthen computational capabilities; Emphasize the design of problem scenarios and
cultivate problem-solving abilities.

Key Words: Rasch model;Interdisciplinary competence;Ability assessment
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14 (2) 1.05 0.23 1.09 0.50 1.09 0.50 0.59
9 (2 1.00 0.28 0.93 -0.30 0.77 -0.30 0.59
13 (2) 1.00 0.28 0.77 -1.30 0.77 -1.30 0.69
10 (2) 0.97 0.22 0.60 -2.5 0.61 -2.40 0.83
4 0.91 0.22 1.65 3.00 1.66 2.90 0.31
5 0.87 0.18 0.22 -0.60 0.90 -0.50 0.72
9 (3) 0.84 0.25 0.87 -0.70 0.87 -0.60 0.66
8 (4) 0.79 0.29 1.04 0.20 1.05 0.30 0.51
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7 (4) 0.77 0.23 0.93 -0.30 0.94 -0.30 0.64
10 (4 0.52 0.32 0.74 -2.20 0.66 -1.60 0.66
12 (2) 0.25 0.20 0.98 0.00 0.97 -0.10 0.66
8 (2) -0.01 0.23 1.02 0.30 1.24 1.00 0.54
6 (2) -0.35 0.34 0.89 -0.70 0.80 -0.50 0.50

2 -0.46 0.26 1.33 1.70 2.68 4.7 0.30

1 -0.57 0.25 1.25 1.20 1.57 1.80 0.37
7 (1) -0.64 0.25 0.97 -0.10 1.93 2.30 0.49
6 (1) -0.73 0.36 1.00 0.10 0.78 -0.40 0.42
7 (3) -0.81 0.29 0.92 -0.40 0.87 -0.50 0.57
7 (2) -0.93 0.29 1.23 1.20 1.23 1.00 0.36
9 (D -1.08 0.28 0.96 -0.10 1.00 0.10 0.48
8 (5) -1.71 0.46 1.14 0.60 0.81 0.00 0.24
12 (3) -1.71 0.46 0.97 0.00 0.70 -0.20 0.34
13 (D -1.71 0.46 1.13 0.50 1.25 -0.60 0.19
8 (D -1.94 0.50 1.17 0.60 2.29 1.40 0.06
14 (D -1.94 0.50 1.06 0.30 1.06 0.40 0.22
12 (D -2.54 0.62 0.88 -0.10 0.39 -0.50 0.34
8 (3) -2.99 0.74 1.09 0.30 1.15 1.10 0.04

SR 4-5 R, WS HIUHE B> (Measure) i 1 M-2.99 2|
2.47 1) logit fEIX 18] . EFTWFFCRIITH A, br508 13 (4) BB HRIH 1 BRI AEEE
ARS8 (30 Yl H U7 H AR e A A XERE , b abe m LT ] A A B 88 25 5
CENEEE, BrTREJAE (5H 4. BH 2. BH 7 (D . BH 1558 8 (1)
IXEPEAE R 1.5 BLAL, KRZHO0H M4 8 MNSQ HfE AR FaE(E 0.5 B 1.5 2 [a], X
— XTI E & B S EEAR e . 75 ZRpIHE K, IUH X Outfit MNSQ Fi b5 REWS
S S L A o ISR A TSR A KT AR AT REAEAE H T RE TR IN 25 A R AN X B
RE V= B AR R E B R A L. KT ZSTD {H, KZH0 H K Fabr At i 7E-2 Al
2 Z I FEE A, KW A 2 MNSQ (AR IVER, ZSTD MEUEX Tl & E N5
WA RE. 558, H&EEF| PT-Measure CORR. UMEAHXRED , HIEFTATH H
PR LA e 1 S A ) il 3 A I 2 TR DR IR AR S, SR 1 T H 2 M) (X 73 P R I
UEYE o BT 2 R W] T U N TSR AR T 1 = M 5, SRR 1R A
R -

@Y IS
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Rasch 73877572 & 33 At 0056 25T ) o2 753 0 7T B — o RS T RBE SR 3o & T R
) — k. fEOBE 2R, R BUE MR RS E Rk R e, ToiX L e ik T LE I 4y
FE IR H RV 24— NI 56 T EL (0 AR ) — AL R 9 e i, XA TR
SR BAT R — 4t . —4EMERR IS AR — AT E T H M 8 2 e E 2,
RO ERIIZ TR M 7 AMALE AR 2 SURIKI RE 1. EARTETTHESE T, SEBl—
Y4 P PR bR 1 2 I U K R M A 1 P B T MR I BB e,

Uik 4-1 ffron, Winsteps S0P H bR SR 22 B J s 1 B AR AR I H AESSE - AR AR
HFSNE R ZR A G DL o AL T BRI RN 5 K873 T H 3 AR AR BR[04,
041X IRy, FF & BRYEMERFIE. ([EfFERMZ, B-@H 9 (1, C-@H 10 (1) D-#
H 10 (3D HYARFRAREEH[-0.5, 0.51R9VE ], Vhnl#esz. 2R1, HAmlH 55X X a1 F e
e, wTRENR 7 HARAE ), IR IR BT b, XA H I AT R

3 2 =1 0 i 3
+ COUNT
A 1
B ¥
€ B B 1
0 G D 2
N .4 E 1
T
R .3 G H F 3
A 1]
g 2 K 1
T M L
1+
1 0 N
0 Q P P 3
L 0 n
0-.1+ 1 m
A | 3
D= h
I g A
N-.3 e 1
G d 1
,.4 +
] c 1
a b
-3 =4 =] 0 1 2 3
ITEM MEASURE

COUNT: 1 1 23 11111111 1 1 112232 11 111

Kl 4-1 ApifE ik 2= K
@1 H -# ioxs B
PRFF R — PR T Rasch LAY 1) 400 T B, H FZINREEKE JF 46 73 B o logit
IIEe X PR R BERS AR G 1 R I AN SR B AT LRIV A . T AT
PARI X — TR 5 R AT RN AT, AT 228 () 5 2 B R AT RS HEVE AL . Utk
Ab, EEMRREL, T E MRS RO B 71 AN 56 A5 DL BV Hh S B0,
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B 4-2 R BRI T A E RSN A tE oL, Herp R A XY beid. B
REAE NS, Son T BNRIRER B E] logit HAIHLHIR . 2 EhricE LA K
s METRTEIGr, SHT W3 53R b 4i45 7 i s 10 2 A logit B0 75 70
KV o AERTR MR AT R R, e SRR AR RE [ 7 5 A AR e 0 (o LU e 3X—
HUE R PR B R A BT E g o, BvE AR ST

FERXFPRIRIE A, I H X 2 R AT 22 AR R B8 70 /KTl i [ 3% v i) 2 LA B
B Tl B AR 55 AN RE TR 5 IR A EOBUE BRI R T3, ARG EEERCR AL 55 A RE F1 8
SR E T RE I B AR T, S D EEAERRE S 53 AMESS M
ACPAIEIS, 2R LR e IR A i

2N AT, AR 33 NI0HE X AT BRI T R e, H
B RVEEM =2, R LEN A FRGE R R Rl . DR IRE IS0
A, REUGLEILH —HArrpra 2. Wom 1A S, X5 MR R RS A U3 . AT,
FEM 32 00 A 5 A I A 1) 3 A S A DR P, 3R 58 70 UE R 1 A it i) AL 000
REWE R HEIh Sk Hh 22 AR AE AL 22 S B I A 2 B a] B8 2 B RE T AN TR = 2

SR, RVE R T DU 2 TARGF A7 o, (EDIIRAFAE — 2028 1 X3, BRI,
e E AR RE A8 A RIS (K 5 H L, X I I 2 e I 8R
5 10 S AR SR AT E I T AT HRL
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PERSONS — MAP — ITEMS

<more> <rare>
4 +
X
X
AT
3 +
m T
X 13 (4)
10 (3)
XXX 11
2 X 8+
X
XX 10 (1) 13 (3)
e ||s
X 3
1 XK + 10¢2) 13(2) 14 (2) 9(D
XKKK M| 4 5 7@ 8 9
X
XXX 10 (4)
XXXX
XX 12 (2)
0 XX 4M 8 (2)
XXX
XX 6 (2)
&) 1 2
X 6 (1) T
X 7(3)
-1 + 7( 9
X
WS
X
T 12(3) 13(1) 8 (®
-2 + 14 (1) 8 (D
12 (1)
T
-3 + 8(3)
{less> {frequ’
P 4-2 R4 P
(2) 13 BB ¥ 3ege i fatn ot
OFAR o3 753 By
K 4-6 BAKE M
Measure Error Infit Outfit Seperation | Reliability
MNSQ ZSTD MNSQ ZSTD
Persons 2.21 0.59 0.92 -0.20 1.05 -0.10 0.37 0.22
Items 0.00 0.53 1.00 -0.10 0.96 0.20 2.95 0.90

Zik ik 4-6 iR i- B, AT DO 2312 535 Bk 1 RE J1vE 0 =2
221, =N IEHE, XERES5HEBAEMANBERRESIKF. Ah, SiEEHE Mk
f) Infit 1 Outfit $5%7, 4% MNSQ Al ZSTD, #FAE# e T HARRE L T A0l , X5giH
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T PRI 5 SEBRIA S R T AR R A — SO AL B o R IR Y (R 4005 B2
o, (ENS 5 H M EERE , A B{EARIER . B, Z25&MX I E R4 037,
W BARTFrrER) 2 X FHE; F, AMEREAUN 022, @ARIEFEFE NAEHN 0.8
bR XA FERRETR R AN, IS 5HRX S AE R B2 . 1E
XF I 5B B PP R, A5 LIRS AE O AR . T E X4 R BUE S 2.95, B T Im SHE
2, SR RSB IX S AR BE KT IgEAE o TH BIRI{E 0N 0.90, Wil 1%
SERRAEE 0.8, X ARG VFIN I H AE X 70 FEANR] A L0 TR B e AR, T
H e bn 5 AR EAR, (HAARE AR OC AR br U 75 2t — 25 it A4 It
@ui HM & HiRZE T
R 4T E RN SRR HNE SREDT

Items Measure Model Infit Outfit PT-Measure

S.E MNSQ ZSTD MNSQ ZSTD CORR.
13 (2) 3.85 0.37 0.77 -1.20 0.75 -0.80 0.82
7 (1) 0.73 0.28 0.69 -1.60 0.54 -1.30 0.67
13 (1) -0.37 0.48 1.20 0.80 1.16 1.40 0.26
8 (1) -0.62 0.51 1.22 0.80 1.48 1.80 0.16
14 (1) -0.62 0.51 1.14 0.50 0.95 0.40 0.27
12 (D -1.25 0.63 0.83 -0.20 0.49 -0.10 0.30
8 (3) -1.72 0.75 1.14 0.40 1.29 0.60 0.13

FEXEFebs 4-5 FTAORISURIEAT AW, 30 TAT DAULE B0 f0 4 258 2 AT 1 6
. ELARSRE, A EITE-1.72 % 3.85 4 logit Worlil. X RIURZ T %51
RAEAMERE FRORTA. (RIS, T 0 MNSQ #BRIEE 0.5 B 1.5 21, 3% MK A &
LB, BRGSO AE E. 534h, ZSTD FEAR MM R T2 32 2
], SOt T B SOR R e . BB 07, S R, B PT-Measure
CORR, &:#8RIUNIES, Mi%— f T DA AR I F [ 47 (645 1E 1 e . S
S U 2 I A N S O R . 6T L E R TSR A RV, AT DA
AR PR G SR U TG 4 R R R R RIATRY, SR R AT —
B, BN TR AR B R T R

O YR

HL4 Rasch BB A0 50, U HBE b 00 0 05 2k JSURE, B S 2
B S USRI R A R R G S 3K R LI — PR 2 S B 2 2
R, IL A 43 MO, FA)R B2 SR H 1 4 A7 [-0.4,0 41 el P, i
e BRI AT. AT, BTSRRI, SR 7-8EH 13 () i 1

37



AH 8 (1), eENEGERIIF AT EX e, B e st b, XHX P4

H
A H & AT B

= | 0 1 3 4
COUNT
.6 + T +1
C
0 .5 +
N
T .4+ +
R 3 I
A .3 5 +1
)
T . +
1. L +
L .0 S s s
0
A=.1F
D
= + 1
N
G =3+
4 1
4 6 1
=k +
-.6 1 +1
=] 0 1 3 4
ITEM MEASURE
COUNT: 1 1 21 1 1
K 4-3 FrifEvkz 1K

@350 H - aonf i

] 4-4 FREEF, X “#” [FeR T s A, s < AR 5
o BRI, K2ECERAENR I 7T E TR . BRI, T
AR 6 Hr AR BER B S ZMILECHIA H , X8 7o TR A AN S, SH AR
MEFE K BE— DGR A RE I o3 A, RATR] LU B HGEE — DM BON SR 1 1R 75 00 A
R, g RHR A 2E IR RE 0 R A AR S8 Vi L, 1 B8 0B 5m BR 959 1) 2 A B I W D

FERARTE S, BH 13 (2) ST A0 B0 e B, W2 A ks 1 H
12 (1) MAEF 7, SHRZERIAEEE i AR, A HEE 73 A 5 TiBEKCT
BEARMFE. SAT, EAERNE, TR 7 (D MHMEEACEARART 13 (1D, {HEPRE
OUIFARILE . [AI, R SRE P RS I A AT A L Y TR
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PERSONS - MAP - ITEMS
{more> [<rare>
8 +

L ##

#

#

T,

|
|
|
|
|
|
4 +
s| 13 (2)
|
|
saak |
|
3 +
|
|
[
2 . Hndan i
|
|
|
|
1 HRhan *I'
| 71
s|
. :
’ |
4| 13D
|
| 14(1) 8D
[
-1
T|
| 12 (1)
|
s & (3)
|
-2 +
{less> [<frequ
] 4-4 PRr
(3) RIRAEEE SR RESTTR IS0
O A4 Jot & 73 Hr
R 4-8 BeAk iR
Measure Error Infit Outfit Seperation | Reliability
MNSQ ZSTD MNSQ ZSTD
Persons 0.80 0.45 1.01 0.00 0.99 0.00 1.37 0.65
Items 0.00 0.28 1.00 0.20 0.98 -0.10 2.51 0.86

223 3T 4-8 IR ALAOEE, AT BUA IS I RE 1AL THEE R 1 0.80,
X—IEEfaR 12 E RAEE KT B 2l 5608 A 2 18] /A 5.
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YER, #id Infit A1 Outfit Ziit-FE45RHT MNSQ LA A ZSTD f2ir BRAESRvE, A1 AT LARRIA
BT VP AS A B LR AU S B B s o T A Rt . A, A —SSEME R T . 2
REMX S ERA 137, RiEE| 2 P3EHELL, RN ILEE BN 0.65, RKEEEE] 0.8 1)
HARBIE . XPANTE bR RN H 2R 2 A X oy FE RIS FE R R sl — M. MRS, Wl
A A SR EFS L. SENX RN 2,51, @il 7 2 WilEFE, e E SR
27 0.86, HH T 0.8 B RAKT . XKHIRATHE IR H AL X 733288 AR 7T
il — B I T R
@ui H & 5iRZE M
F 4-9 JRE G SRS H UG 5iRE 0

Ttems Measure | Model Infit Outfit PT-Measure
S.E MNSQ | ZSTD MNSQ ZSTD CORR.
5 1.08 0.26 0.77 -1.10 0.72 -1.10 0.65
3 091 0.22 1.55 2.50 1.53 2.40 0.32
4 0.87 0.18 0.68 1.80 0.71 -1.60 0.80
8 (4) 0.87 0.29 0.89 -0.50 0.87 -0.60 0.58
6 (2) -0.28 0.34 0.90 -0.60 0.82 -0.60 0.51
2 -0.28 0.25 1.14 0.80 1.32 1.40 0.45
1 -0.49 0.25 1.04 0.30 1.01 0.10 0.50
6 (1) -0.65 0.36 0.78 -1.30 0.58 -1.30 0.59
7 (2) -0.86 0.29 1.10 0.60 1.09 -0.50 0.43
9 (1) -1.00 0.28 1.12 0.60 1.21 0.70 041

SRR 4-9 IR T, PT DO SR MR AR R IE-1.00 3] 1.08 XML
EIX AP, UEEAAS A (0 350 B A AR Ak, (Rt (A1 XA o 5 6 7 1 B ok
Wi, ARATH MNSQ {EV/E 0.5 £ 1.5 XM EERIX A, EMAE XL H el &
ERIH T EA S . SRR, SH 3 5 MNSQ [ HIEA X M2 4k, itk
Gb, BRTREH 3, KZHM ZSTD & s fife-2 2] 2 2 [0, UEB 7 HdRE— e B E E
frFasE e, B T E () S0 & AE 55 240 PT-Measure CORR ¥/ 1F, &om 7 i H )i 5
(AH ELOCIR AN AR 2 (M ) N AE — Bt . R, IXEEEE R, ERZHIGOLT, M
P4 IS R SRR T 2 [ R RF R R A B ) — Uk

@AV TS

FERLFH Rasch BEAY AT HOHE 70 AT IE, 1A B B AR T2 o —RE D E O & 3K
T R S S A ] [ 25 ) RN = S AT T KR R A S I R BE TR . (K IR IEIER 4-5 1)
B A, RATIWERR ZHOR 2% B 1915 70 8 R AE[-0.4, 0.41HIYEHIA, xR B
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WLH R 7 HgEVE U, At AR, Hh s c-@H 6 (2) .
b-@il H 2 A B-7LH 4, RUEEATN A g 58 £[-0.5, 0.5], (EAKIRAE R332 (HvE
o BEIRA IS B B AT B, R el el kB 7 PR 2 S AR e
PEAEAR RGBT o, A BT X I Ee 2% H HEAT IR 5 DL DR Il ) SR e 1k

-1 0 1 2
COUNT

o
+
i
|
|
|
|
1
|
|
I
|
I
i
I}
i
|
|
i
I
I
|
|
|
I
|
|
i
|
|
|
I
|
]
I
|
|
|
|
i
I
f52
|
l}
|
1}
]
I
I
|
I
I
I
|
|
|
|
I
|
|
1
|
|
I
|
1}
1

QZE -9 = o
I | I

ITEM MEASURE
COUNT:1 1 I 1.1l 111 #

4-5 btk Z K

@350 H - aons i

B 4-6 fon, BRI X R AR A5, IR B 7R XA R
FRBES B 1 B e I 56 e AR S HE . nTDOER R, U 5 A fERE e
BRI 238 0 AR e TR B UL ECIN 0 30T, 0 AERE JJ Ve BRI IR, AT 1 44 s AR Tl e X R ) 1
Ole RMBLRIE R XA A X RZHEAARIT RS . oh, XX R A mRE
ATEKYL, BRI B B i 2, LR B AT IANE, KR SRR
FERES /KT R TN, i P AR FE 0 -5 v e 0 ) 2 2B e U i A B Rk

FERARTUE o, @ H 5 AT A B b, RUNZAERIAE RO, T H 9 (1D
WA T8 77, VLR IZE R XEEE foe /) o BEAORTE L XE S 3 A 55 TR B KT A
WM, ERERENRE, BBGEH 6 (2) KXERACTANGETEH 3 M4, HLpREOIF
FRantt. PIl, )5 SRH 5 RN IR L TE U AT AR L A T %
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PERSONS — MAP - ITEMS

{more> |<rare>
+

XX
T+

XXX

2 XXXXXXXXX S+

0

-1

XXXXX [T
XXX
+ 3
XXXX M|S 4
o s
XXXX +M
XXXXX S| 2
XX 1
6 (1)
|85 T D
X + 9(1)
T|T
X

+
{less>|<{frequ>

8 (4)

6 (2)

K] 4-6 PRAFIE]
(4) MRS mhG A& A0 Be J)fa b #
O E DM
R 4-10 B R
Measure Error Infit Outfit Seperation | Reliability

MNSQ

ZSTD MNSQ ZSTD
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-0.26 0.65 0.97 -0.10 1.00 -0.10 2.29 0.84

Persons

Items 0.00 0.20 1.00 0.10 1.00 0.00 3.61 0.93

TR 4-10 FRERALROEAE, FATRT US55 1R300 42-0.26, X7
B & 345 AR I RIAR e, 2 5H MR R R MR, 2t DR, 2535/
U H (1 Infit A1 Outfit SEiHEAREUE AT AR 2L BE B 5E 840, X8R 1 A TR
MG SLPRTE L MA RS G it S 58X 808 2.29, i 1 2 I
B, FIETEERPOER T 0.84, #H T 0.8 FIFHZArME, KRBT 2 5% RIM—
VeSS AT SR EEGE A AT A . T H, B H IS, X AiEHeA R 3.61, BoR
H S 58 i HRAE ST, JF HIE TSt R EBIA R 7 0.93 (ki Xit—DiE
SE T IR H AE XA R RE /17K P I 2 5 3 J7 R DU UL 75 PR REAT e B T 5 1

@ui H & 5%

R 4-11 BB EMEARIZ A ME 5REDT

ltems | Measure | Model Infit Outfit PT-Measure

SE | MNsQ | zstD | MNsQ | zsTD CORR.
10 (3) 1.49 0.27 0.84 -0.80 0.81 -0.90 0.73
11 1.39 0.32 1.16 0.90 1.33 1.40 0.46
10 (1) 0.68 0.25 0.95 -0.20 0.93 -0.30 0.70
13 (3) 0.53 0.33 1.23 1.10 1.24 1.00 0.47
14 (2) 0.06 0.25 1.10 0.60 1.08 0.50 0.66
9 (2) 0.00 0.30 0.94 -0.20 0.97 -0.10 0.65
10 (2) -0.03 0.23 0.74 -1.40 0.72 -1.60 0.80
12 (2) -0.89 0.22 0.99 0.00 0.92 -0.30 0.73
8 (2) -1.14 0.25 1.10 0.60 1.07 0.30 0.62
7 (3) -2.10 0.31 1.00 0.00 0.92 -0.20 0.58

2R A-11 NG E R, WATIEE BRI B 32K 73 BUE-2.10 %2-1.49 logit
Z (8], XFORAFEAI B AAFAEMEE B2 S . R, TH [ MNSQ {E AR TE 0.5 £
1.5 B2 IXTA], 487~ HPPEs A& B ) — 8. 44 K870 1 ZSTD {E A T2 31 2
Z M8, X —YE R e B R AR e M BARAE, AT EIE T T SR . Ak, RN E AR
K Z M PT-Measure CORR ¥ 2L H B4, e 7l H (B B A BLORER, R
HOAR AR N R R K2 . FE T IR eiee, WATATHERT, 25 (1 S5 B SR BT i
THHEE R A R B 1 s FE I VT C S

©L &7 SEX L
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