BT

Journal of Education Research

HFBOPPPSIERIMFFig iR 5350%
—LL (Pt B iRE 61

Hirmg2, 2
1. 2T FIRERAARIAEAF R, HF 20
2. I GE K FHEFE, HHEN
DOI:10. 62836/ jer. v4n1. 0998

@ Global Science Publishing

RE: $x%ﬁ%%<mmKﬁ%m>%&ﬁ%¢ﬁﬁﬁ ABE AR, R B RBBLT . HFHRAAR
e %94, 5] ABOPPPSH A # LM ABITH LM EEF K, LF RLME TBOPPPSIE AL S IR T 4932t 138 5
%%ou%%&%%ﬁﬁﬁ#mﬂﬁ‘it%% AT R TBOPPPSIRA A A, I —AHFRAP T
SR, AR, IR TAE AR S KA RS ARAITIR 5, RIRAIERY, R FIBOPPPS
BB D AR (BRI ) IR RE, A TA RS LR F o B AR T A A 5
RIIR: BOPPPSIRAL; #7i%it; Autikithak; #Fa¥E; 2 HXF

Research and Practice of Instructional Design
Based on the BOPPPS Model——A Case Study of
the Fundamentals of Mechanical Design Course

Jiangpeng Yang'?, Xiaoping Wei**
1. School of Bailie Mechanical Engineering, Lanzhou City University, Lanzhou, Gansu;
2. School of Mathematics and Physics, Lanzhou Jiaotong University, Lanzhou, Gansu
Abstract: In response to issues such as low student engagement, the disconnection between theory and practice, and
difficulties in ensuring teaching effectiveness in traditional instruction for the Fundamentals of Mechanical Design
course, this paper introduces the BOPPPS effective teaching model for teaching reform and practice. The paper
systematically elaborates on the theoretical connotations and advantages of the core components of the BOPPPS
model. Taking the typical teaching unit of involute gear transmission as an example, a teaching design based on the
BOPPPS model is developed and implemented in frontline teaching practice. The teaching effectiveness is evaluated
through various methods, including comparative experiments, questionnaire surveys, and grade analysis. Practical
data indicate that adopting the BOPPPS model can effectively enhance the teaching quality of the Fundamentals of
Mechanical Design course, providing a valuable reference for teaching reform in engineering professional courses.

Keywords: BOPPPS model; instructional design; Fundamentals of Mechanical Design; teaching reform; participatory learning

*REUUH: ZNASE K R R AR TS UG I H (FB-2202527).
{’E%nﬂu WMYIME(1993-), 5, e, Bi#E, WFIE 7 A NI T R R IR AR A
EWEE: BNP0983-), B, #d%, WA, BT R E .

https://cn.sgsci.org/ * 91



FaEE 14

Volume 4, Issue 1

202651 8 January, 2026
1 8l B, RS RR I . PR IR A 5 S
==

CHUBGBETH AR Y A2 v 55 B AR WL S B A 2K
TRHL I — T TR O B IR REERFE[ 1], E& LA
N, G TEW IR MRS HUE B S NI
FHEZI1HRVANR, B TER IR AR MU T
EEAES ., JEMERE, YD B A I 3]
BB MG R BE /1[2]. ZIRFEABFMER . %L
Bk dE . A E R, RRIBUTIE. A
B A BB A B 30
PEZE, X ARG I T A Ji 38R 35 o1 S 401 B i
B ME DL B R N BT S bR ), B
RORA R W N E[3]-

U] TR AE R B A IR, LA N
by BARRSW. HENBRAREIORE, B~
MHT CPUBR U T A TR B0 S i AR AR R 1) %
B 7] I[4]. BOPPPSH A ALY+ IS K HUM L g
B)MA R, =—FhoRiics il R i s
S RBCE T HESR[S]. S RLER B BT 1R
THWHR A AN B S5 Bbs. B0 25
K] JRMARZE6,7], TER T — /NERIRAHH
VIR I (R 222 4540 . Ik, BOPPPSHR AL 7E [H
WAME S E S B2 K, HFEZA R
HEF R RIS T R L. AT, B R G
ST CPUBRE T LAl XK JFE . RSB T
FHARE AR L SE kA 7R sy BRIk, AT S
TERANIRZBOPPPSHEARILE (WL THIEAT) PRFE
I EAR S R T R, R B S R A IE
LR, DU SR T Z R R W S R e —
KO EEM®AE, HFEE TR A SO
wHEE.

2 BOPPPSIEEIRICIEZC R

BOPPPSHEA [ 4% 0 £ T H S5 AL I 7N A 3h
T, BRI HR DR S B B R, 3EE
PR T — R R A A3 R 58

21 §5 (B)
S EMBEBEWS FAEFTERET, Bk

e 9.

AHRAE, MREETRESS. A TR,
JE7s 5 AT A ORI SR B Y — A R AR g o () T RE
AT 3, RIS A SR, ik A
a5, AT E AR RN 52 ST 5 . B, AR
i i ke AR B AT, AT RASEAR B BOR R AR A et
I A RIS AR AL, B s — S R A A 2R 20T
SR AEHL RG], SR SR R A
g 5E%,

2.2 B¥R(O)

WA Bk, AT RS2 3] B AR R HE T B
(1)t R s RIE T o TEBOPPPSHEAY p, T 75 7E 1R
REJTUe 75 B 17 2 2R PR A ORI 22 2T H b, B
TRV . BCREZ M DAL GS 2 i . H AR iR
RNAE AT RS, 0 “CREMS IR L “RENBAE
Beeer” o CREWSTHE 7 L “HEWBIEM]---V 4E,
Ao 2 A 0 A M R TE A R A A S AT« R 2 e
27 o TEMTE HARAUE 5 E B HeA s, W
NGB JEISEHE T PP R -

2.3 muill(P)

AR IZ W2 AR S & AR T AR ST A
HEFBL BIFARIERE W, m2Eg R,
MGG KRB R R, A
XA URAH R AL ) B AR G DL o AT AR 25 AT
CLFE B0 S R B2 25 SR, # R BTN
MR SR A O RN Z i 2 b, SEEUR
o Plin, PRGN EE AT, ATRLEE R
AR A (17 B R 2 A SR s shE AEL R s
BN E TSR

24 85XF3)(p)

X EBOPPPSHI A i A% 0 S OSBRI IRYY,
S 2 A R 2 ST R R AR OIS R R B
FER#, TS SIS g S E A
o TEMBT B, BNFREEERZE. BEEiE
I HEN -GS, R TR 7 g
B sepyRds. EDRS 2. MEaEss, 51 9%E

https://cn.sgsci.org/



T NE4E: e T-BOPPPSIRAY) Bz Be it ATt St ——Lh CHUBR T 261D BREE A

Jiangpeng Yang, et.al.: Researchand Practice of Instructional Design Based onthe BOPPPS Model

A Case Study of the Fundamentals of Mechanical Design Course

EEEHE . PR R . MM . JE e
Mz, FERWREMIMEE, EMDARR
Ay WTSEHLAN “WrfE” 2“7 L.

2.5 /ill(P)

JrillRAEZ SNE Za, HTRIZERS
BT B S AR PG A . Rk, W]
DU /NG AT ] R ) TR A R
s bR BRI RS . R H E T &
I IREREE S, I HARROIE R, R AL
PR N SR IX,  DUELE S S50 BUdt AT
A IPER) 5 5 AR

6 BZ&(S)

HEPT B AT R L WA SR, THE
St 05| T4 B EA R AR E
R~ BCRETTE VLR AR S TR A, R A KR
MAGA . RIS, B0 R Ja ) e 5 55 0 L4 7]
BATER U, A ERR L. BUE T IRAE
BR R R RS R, TR U e, OF
AR IR R, A S5 ST

3 EFBOPPPSIEEIA) (MMigitE
hy BrFigitE6)

AFTLL (WU LAY AR TP 2R i e 1%
X —EEEIAM], Y A 3 T BOPPPSHFE A
2RV . ZH N RS TR, R HTTLIE
B MR WA R EE S A S, SEETT
MR
3.1 §5-it

HOT B S i — B I S ML S R 2 e R
PR A R T RIS SR AL, I R R — AN i e
WIARZE SEUE S AT AR, 72 A R Z e 3 AR Eh i
TRERMC R I AT . 38 5 F A5 5 W 5% B
HOMHEH R ORI RN WUk e T
Fat LIz sh, 1M — MR AIRIURERE? BAR
VA HC 17 B0 A5 R R AR 2 2 7 ksl
THRNTE” X — 28, R AEMIRARE, FHE

https://cn.sgsci.org/

FAORBA Y N B AE ORI AL S RE b 1 D€ 1k
e

3.2 BinkRR

FEGIRSHR G, O W ) 22 A4 s A T
F Hbr. B4 FIRHERS (RERSHERRUR BT 2
(I R R S TR LT PR (g 5 2 9 L2k
R LLIEESE) « REJT HAR (REWS L T#i T 21k
i, SRR R A B R P s e g T
LITREATRA 5D . HERSE R (e
WO B R AT AR E TR E, BF
FEERIRFESED

3.3 BuilIsEhE

FUTMAHELE A& (IRE . 52 508)
RATITERTIA . 1A 2R IHUNER? Xk s
TR 2 2.2 —F, B AG#TT LA T LA L2 e
SE T 3 PR AR E AL B AR B SR AR AT 4 7
BRSBTS RS . RGTEIIN SEit 45 2R
SR, KHERIY AR XS SEHE A E S, AT £k
€ SUH ENGAEANE T, X 2L sh ek AR B4R M T
Pait, BOMPEAE R sEd R, g E R L ETT LT
B RE I Eh AR, RS R AL S LA 5
FORZ IR AR

3.4 &5F gt

RARBEER ARy, Bl AR RS =4
AR LR — IR T R 2T . TR AL
7 252 IR AT B &S s W T R TR BOd A (— 2R H &
FE—NE EAEARS, B2 EAE— s BL R g i
T o BiJE, ARV RAL, A EANE
R, SRTBRMEHIHITL, M. WTiRF e
ST LA RSB T (AR AR 2 K 5 T AL
FEE R EEE SR BA IS o BTN
fENTHTT L Z o O IR A% O 8 “ O T
TP e e A fe e S M E M LBk ? 7 5] 3%
AR DDA 5 BRI T e R BT R ) S ik B 2N
[ g B oy AT UE W T A RS AR B B
TEE . FOMEALTE T, IFXS XN AT SR

«03 .



FaEFE 14
202651 8

Volume 4, Issue 1
January, 2026

B =0 “HRPBITERZH” o BIMFR AL — ] 5
Fp: ORI bR N R L TR
HIEER B 2 ERERME TR ER. A%
SEUEL, e SN AR, IR R A
S SGEAT IR . Mg B AR 1 fif 23t
AT B R A S0P

3.5 ENRH

2 5% 4 WG, ST EN. 508
HERE. LkdE. B8t 2.
FAWT R RT3 T 2 A B A B Rr R A3 1 R A
Wro 3.fR1 2. 175 Tl 220 I T 2Rk B A% Bl T R i)
FEFER . 4758 — N S5RERGIREMES
AR R JUAT v SR . 2 R AR 5-7 53 B A 58 A
WAL T G RAC. BT &R & s st
Ty B A AR WA AR ) B DA A e A
G 98

3.6 BERA

UM S T A A R [ A U A A% 0 R
A MJTZRITE R, BTN, M2
Sk B e OR B T AR BT AR E CEMEBIELD |
EEE (EGFRD MarflEtE. #%%F, e
Hh R R A A R AR S, O A A R AT R
b EEESEAIMKARR. &, B0 ER
JEAES . 1AEREIE: FOMARR I, JLRE LTt
Fo 240E%E . WIRAR 2D IRIE A IR,
HT LR Eh R B 2T Nt A KR
TR R TR R 2 TR RV L R
AR TR

4 BFEERMRDHR

N VF A BOPPPSEL AL [ B FH AR, DAARA
TR R — T2 BB TATIAFE N TR R He
—ANPE (R4S 00 fE SR, R BT
BOPPPSHELR (#5151t 7 —NFE (JR48 ) fE
X HRPE, SRA AU UHZ AN E . HHCAPPTHH NI
g E i, AN — A e ke tL 3 &
W OGLieER) o HEEEE R R, @i bR s ik

LR F AT 0 HT .
4.1 FEMBRS5E5EFIR

FEHFAERE T, H A —AS SRR BN
ITRE WS R, FIFERER, LRI
Wi FMEMRE . MRS HE. B NE
RETHPREE T RE. PR ES 5 ENEE
WRINRITR o

1. AR T A EMELFT I

ME SR bR SCIGYE GOME/MRI) o BRBE (GYME /)
FHRE L 12.59% 321K
NHVRE RS HE 92.0% 65.0%
HA) B 18.71K 6.51%
AR B T 5 E 65% 25%

4.2 ETNEERGIIEL

TERRAL N BT IR G, M PEEAT T
S e Bl L R Lo d o E R R el Y NI
Br SR PR R R AT S M A 22 R R . PR
5o s Get Lo i W2, igiit ot K W, Sk
YER) B IR SR AR 0T 0 IR
R2. P B R S AT R AT

" RAER 85
PR NECOTEIS MR %) % Ry RS
IT (0]
SCEGHE 45 825 97.8 422 9 62
THEEE 48 753 89.6 229 92 48

4.3 AIBEERG

WRIEG A, X SEI P2 A AT T 1 44 ) ]
WA, LEWCH R 450 . WAL R INR3PT
TN, UK HF A X BOPPPS B B RE AR 15
SR, AEEITBER SR SIE: B C3h T
TFEe AN AR A — e dfE A S Ui it AR, ik
FX X RORACAZ AR ZEH, A f 2 SEe T
45

LRE UL EME, WA AE . MERT R
GHE, HE T BOPPPSELAY (K 22 W ih 7E 48 Tt
(HLp Bk 2t ) RN EAERES SR,
BERJZ CRRELR L 4R sk S R AT B
HILH

https://cn.sgsci.org/



T NE4E: e T-BOPPPSIRAY) Bz Be it ATt St ——Lh CHUBR T 261D BREE A

Jiangpeng Yang, et.al.: Researchand Practice of Instructional Design Based onthe BOPPPS Model

A Case Study of the Fundamentals of Mechanical Design Course

H3. 155 5 4 WHBOPPPSH 4% K a9 Rt (N=45)

e R &
(%)

AN & AR

RS —f% (%
AT B (%) RHE)

1AM REIR 51 3R
FIR AL 7 7
2. 5053,
f B (1% BR A T A0 91.1 8.9 0
RZ
3. BRI 2 HAw ik
RECIEH T
4. B SIS 2 e
T AR B IR 86.7 13.3 0
NIRRT
SRS, 3
FiE-Siere iRk 93.3 6.7 0
PRAE

95.6 4.4 0

88.9 11.1 0

5 ¢518

AW FUREBOPPPSAT U H AR A 2R G 1 N
T (HUBE T EERL) RRE A HA ST, IF AT
ke fezhontl, Bk TVERMEFE T R #EESE
B 5 AR MR . BOPPPSHR AL L)L 75 b 1) 45 44
WHEZE, A2 ORME 7 IR E 2 AR R, AL
T EMBERIAT, WK TR S W
T35 1A B RTNSEIL T DL e #, H0R TH
FHERE. 25 L, RS TR

Copyright © 2026 by author(s) and Global Science Publishing Inc.

WA, MR NS RZE AR,
TRAL TR R IR PN TR R P . a5 B4
AR T AR EEE A, SEOL T R S 455 0
YL . SEEREUR FE M IER], 2R RENS B 25 5T
FAMRE S HE . FREREKCE RS B e
715 BEERCRIR TR G A1

SE R

(114 AT AR 2, 2 2B B B MU T JE At M. 38 B i A
A R, 2020.

(2] FF 2 M6, R, T 0, 5 0T L RHE 5T MU R B R B 4]
PRI AU T FE1,2022,373(7):46-49.

(318 %%, 2 1 AH . M UG TR Iy S e 3k P 4 ) o
M5 R B ] A SRR I (XD #EF
2£.2023(5):38-41.

(4] 5t 2, B 58, 2 i T R R & O LA e T R AR A L
SUOE S SEEI]. A EH U, 2025(7):125-128.

(51514 =, A% i, 1 Ihe i, 25 BOPPPS B T K47 IR BRI e AU 47
TSI AW [I). 5256 S 7T 54 2R,2023,42(2):253-257.
(617 1, E M4 52 KBOPPPS# A5 o I b s 5 4 E 24

I JE R[] S5 5 = A AT R %,2016,35(2):196-200.

[T A5 75 15 B3 B4 . S MR BOPPPS U4 A 7 HE T4 AR

S P R 0] SR FE T I S 1R %,2020,39(1):167-170.

This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

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

https://cn.sgsci.org/

¢ 05





