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Interdisciplinary Programming Instructional Design in the Context of STEM Education:

An Example of Multiplying Decimals
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Abstract: Current interdisciplinary programming instruction has limited application in practical teaching and learning,
and mostly remains at the theoretical level. In order to cope with this problem, this study constructs a model for
teaching interdisciplinary programming in the context of mathematical problems, with a focus on teaching
programming. A quasi-experimental study was also designed in which the experimental group was taught
interdisciplinary programming and the control group was taught traditionally, and the results showed that students in
the experimental group were significantly more effective in computational thinking and programming learning than
students in the control group. Therefore, this study can provide a basis for teachers to break discipline boundaries in

their future teaching and effectively integrate teaching resources from different disciplines.

Keywords: STEM, Computational Thinking, Interdisciplinary Programming, Programming Learning

1. 3|%

AL R, T H B4t ANAMGALE (Haseski et al., 2018) « mZmfEHF A 3E 54
JLEHHE S ge)—FELRE (FEFA, 2019) . AT IR LATE K RAEHFHE X
Z—, RYERFAQERBEPAG S (AT, 2021) . 22, ATk 530 8%
FEHF VB FALE SR T ARANT R, B, KFLEAT SETM K F H A5 5 HmAz
HEEX (FBERFA, 2015) , AMAEZFHRBAER B OEPREF AT HETEGERES
5Hfa R o

2. BOHBARZ

BEMF T NREARE, FFEHF IR FHAGREART X, FIAZEZNF
it i mk, S FFIFZEINRFAHZIMEIRKR, B UALEN., S50 IHE
FRIR AR EFIAR (FHREA, 2019) . AT, AFCESFHRBEFZIRESH: FIH
BB AR IR A ESASAHFEE, FUARFEEEAAEHIToIREL, B
Wiz iE M MAL SR B A e iR e A 2 RIA S AL AR B T A A P ARk 7 E, =
AT @R ) 0 K .

FHEE: 2014 FRAURAHKERN TRERRAKBER LS g L —f DT, “cP R
B H) 2 — AP A AT AR A RIS B A XRATH 7 XA XL EET L ( Wing I M,

1048



GCCCE 2025
2014) o AT, AFFLINAFTHEER —FE R HAAF 48X 7 R 2 H 2T LA
R R IR P ARG Bt i AT, BRI ABHR AL, g R AE, HRE AR, IRERL, )3
it A5 B K idAL,

3. BFEHMRAEHKFHRXMEL EHIRH

A5l i it it R e Ao 35 A A AR, M2 3 A RAL R AR KGR IR BT B AL
FAAE, BEFARBERXFATOAREAREFFHAR A TN, BFEHinEH ML
#AR, AFROT 5B FAM B AME. BFEAETE T IR RS 55 P iR B LA
AT

AR ARFBAT EHAR AL H A ILA— D RRFTHE” Ak, A THFHRE
HERKBATHF EHRT, BAWE 1T

: 5 3R .

I e . Rt
A | ek || Sk
ﬁm3m£%;3££“$($ﬂgé$n<@ S22 AR

J

J i |

i = &%ﬂ#m&}b A B 2 A iR LA
B A D AR mﬁﬁg&m) Hy 7 ] R B AR A

l ] l

o s ™ G i S
7] G35 5 de RS A it TS
R RN TSTT St R S P e T T

J | l

B AL B AR ,_>( A kR “<_ B FE B AR
*h

4L w9 R R T hﬂjﬁwﬁJ A ARAL B AR AT B A
| I | |
B S AT AL (539 502 5w o] AR A
SR B B Ak T A Fldp it LA TR RO 5 R4S M AL
e

B 1 35 3 A RAZ 5 ) B FRAR

K —: 15K 5 HFAF T FA
BAR B AR REILH AT R E T EFEE T — SR, AFARE KRR
FR—NHHEIHGAESR, FLEF B FHORNERET RF D HEHF T, &KIF
AR 19 : 4o fTiE B Scratch WAL R FIME—ANDRFEFFHER? X ZAMERL DRF D HE
HidA2? AP A G AT Scratch 3B AT HAZFIME—AN DR EITHE S, FI4EaS
FHESEZZNEPRF KRG HELAL,

ET = B iREH) S R AR
AX—NHE, FATZFIFEAKFAREIXTORR DG L ENGHFEA, K
I AR AR TFE DR EFTERSORFEA, FI2FENIRREAEBSIMT TR, 5
RGBT HTEEFIIESE LLHALRIRAER VK, MikEHE—Fo9ERTHL, KT
BFFAEATAENAALBRMK X, TELETEL ST,

A = AZRET 55 A B A
HOT A Bh 2 & FORARIT I AAL - HIAE 00 B3, AR B ARG EA T K. BAFH S TAP,
& BT BAL B 154 AT I BRI BN i N8 BB, RO
BRI RNHBRED . EREFREE, HITARFALBITARF, FHAD, FHR
BT 45 R RAAL R o

FHw: HEARRET L RIS
A R B AR R R E T B B AR A, HRALE AL AL, H A
AL BAT IR I, R, RO F AR B RRRATIEN, 5 FFAD

1049



GCCCE 2025
T FFEITHE BN B LA Z R R RAE IR 5 F5n, B &M E MR 7 ik,
42 33k 4n iR 64 32 R 59T,

WA FIREEHFHIRFLH

EiX—W B, SIS ARG LN f0IR, T AR 45 AT AR ST A%
AL S A S IR T LA o T BAL B 03 R BB 1T R IR — {2 7
A B AT ER . AL, T8 AR BRSSO AT, G
Lidr ik B, R RS AR AL B 6 Ak kb B e T POAT 5 TR AR R AR
G, E ISR

4. FEKH

AAFF ST B SR I 3 R @ T N F AN HER F A ML 60 AME R AT £, H MY
AR I A IE R T — R AR IR, FIER S FARAEHFEX, BHEARATN
AR FRE X ®Ih, IANERZLRHTF, FIAEZFFIFKTLME.

F—R, TAFALERFFERIEMATHE S g iRtz sminalill, F _FHEFLHTE
HFFRE, FARRTHTHEERLELS RBELIRBN,

KA 3 BT AL R ST 4K 35 45 12 1 T Shapiro-Wilk #3563, FMEH4EN Q-Q B, #
P R KA AR HLESES A (p=0.008) , FZE M ARG iHLESWSH (p=0.18) .
F, A3FariliE AR UEE, 2R, RAETHERETRLALEREZ R
(p=0.68) o 25, MMMt HELEEMNREHITIRIFR £, LRk 1T,

ok 1 AT, Mt BB N -FHEA 63.3, =AMt HEEBN-FHEA 50,
Hp AT 0.01, HASFHRERXFERS T EFRSGFEGTH T4,

A1 HAZ4E0t 4%

28 3 N Mean SD t k)
A F I 30 63.3 17.29 2.95 .005
Y 1

=4 30 50 18

40

**p<0.01
KA R AL R G S4B 45 B4 A1 7 Shapiro-Wilk # 3k, HULRH I Q-Q A, 4
REVFAAHAREMES S Ao M BEF £ DTS S BoALT 5 4 BrA2 JoiR 5 3 8
. KIEPIE Rk 2 FiT.
dok 2 BT, SRR RAZE D) ARG MR A A 67.17, FER M GALE 5 RS MR 1A
A59, HpfadT 0.05, SHABFHRBAZHFE LS L FRSFAENRIZF ) Rl
F 2 AL 3] AR IR

28 7 N Mean SD SE F *p
AL 53 30 67.17 13.24 2.42 5.6 021
3] 48
AR EX =4 30 59 13.48 2.46

il

*0<0.05
5. £X5F#®
Bt H B2 F ) @, FREFATHESEAREF IR R EFRTEFA, B
IETHFARAZF I T FARESF ) TR SFATHALENRG. X—2RE5HF4

1050



GCCCE 2025

FAS STEM TAZ Rt F P IR F A HBRGF L b 6922 R4 — B (F-F o5 A,2022),

B, $OPEARIE S, TALRIAAL 5 HF PSS, #ITH A

B LR

RPER & #AF. (2015). STEM # F & H5H A ELE K. FHHKFT L, 21 (04), 13-22.
doi:10.13966/j.cnki.kfjyyj.2015.04.002.

R, 4, T, K, £F & LARZ (2022). @e it H T 435549 STEM L4244t
HEREKXRL R, AAKZFEHEG %, 34 (01), 104-112.

B EHE (2021). 3SR E PR AGR B —ANPEEMWIER. X F LKL
%, 41 (06), 59-67. doi:10.14121/j.cnki.1008-3855.2021.06.010.

155 A & F4ei%. (2019). A TFRBA I L e mARRK L b £+ D% KR a9 58
WA R, ERHF L, 40 (04), 122-128. doi:10.13811/j.cnki.eer.2019.04.016.

T, I & 1778.(2019).1F & H RGBS T 6935 F A5 3 #F 0. A H AF
%.,40(11),70-77.d0i:10.13811/j.cnki.eer.2019.11.010.

Haseski H 1, ilic U, Tugtekin U. Defining a new 21st century skill-computational thinking:
Concepts and trends [J]. International Education Studies, 2018.

Wing J M. Computational thinking benefits society [J]. 40th anniversary blog of social issues in
computing, 2014, 2014: 26.

1051



