CEN R R R LR T T g

STEM&~ &* T F & Kk F-UOERFH R
FHREIHMLKERB S %L Y
Application of STEM Education in Mechatronics
Course Instruction: An Analysis of Teaching
Effectiveness Based on the 6E Instructional Model
Integrated with Digital Multimedia

PoE AR 114 B T 8 40P



2

T "‘x—‘?ﬂx TWLTEE  FHEARNE T VRS, P g R
ANEERFERRAELS ) - N RE SN FAFL AFY Sk
(h s BEEE R T AL K 44 F B BIE A A
FRrZIFEY&EH PEFHREE S I°§J‘§f Vol R R # L
Yt #FILFE2FREV DI GFIFNURY hiv 4 2 X &
A

ENERERITEENRE AR > ARFFEFABRORFES > K
gk r STEM %714 > kFEARY B> 6F HEHA - FirkFHr
TRRER HAEY ) o FABRKE SN JEFEEY I TREES K
§J’iﬁﬁﬁﬁiﬁﬁﬁﬁuﬁﬁﬁé’Nﬁﬂﬁﬁﬁﬁﬁgig?@%o
fORE S oRanER o PIERY 5 AR NP RRRE LY Sk 1F
Tk e RIS KREFAL S L F BB KF 2 E R e
BF L FY AnH gy R

AEEFROHNF > 2 I TEHAL: (1)9% 6F %% - PHES X
Foh F o ER STEN K72 THRTEL ) Pt EEFHRT P
(”ﬁd PR AL R p L R LR RS 24

~ BFR RN R B 0 BIRKE - ,aa;ssgu o Sk o ()R ES S pem
%?E@ﬁmiﬁ%’@§%§i1 Eoimn¥apA (DB 5=
B S N 2 RIEH A i S g\, m;ﬁﬁ; CIRREE A Y S %
F.&’%-ﬁﬁfl’ﬁf{;gf@ﬁ ik o B f&@%‘fi%‘f? :’\;,_55(0(5>}é_=%. i.g-rf’)
KERE - RRFEHY Pk ) FF LR -

BB s (1)PBLBEEHE S HMDMHKE B xg 284 5
R(RAAMEL)NEY Sty gy - To2 & 8.59~10.77 & - (2) PBL ‘%
DM ?’tékb i ““?’tglfgi zi_a 712‘?‘,52% m§ 3 Azt #‘&E—‘f y T35 ]
10. 74 /=« (3)STEM & & 6F encf fics > F 2 B Y R4 52304 5 ‘Jz\
5 A o (A I 018 A BFEARBHEY AxF I w8 (5) 7 T f =
T(HBE)HE Y G‘ Ip T e (6) B4R R IE HE 4124/
FOEREY Soxg G f R OBEPBL B A SRSV R MR Y
=2z e (1) %"z?*’ ?I%&fhﬁ,&/iliﬁ%\ 5.05 4 o

HRAREFBEDT S VEFFAHBIFEFLEYV B 221
FEEYEA ~EAFYV S HHEY T AL R AR RS THY B
Y AKE R BT PEAR 0 w3 B A AT 2 RS £ o
M4t I STEM %7 ~6FE HEHF -2 280 K8 - FIES KF - @ 5 -

B - mfEFE

A@

7‘“1 LA T



Abstract

In recent years, while teaching the "Mechatronics Integration™ course and its
prerequisite "Programmable Control," it was observed that students came from diverse
educational backgrounds and exhibited varying levels of preparedness. A uniform
teaching approach led to significant disparities in learning outcomes. Traditional
teaching methods often lacked visibility and engagement, resulting in low motivation,
inattentiveness, and limited hands-on practice, which ultimately hindered alignment
with industry requirements.

To address these challenges, this teaching practice adopted an innovative
instructional strategy grounded in STEM education and the 6E learning model. The
course design incorporated project-based unit learning and problem-based teaching,
supported by digital multimedia materials. A diversified assessment system was used
to evaluate student learning outcomes and teaching effectiveness. Continuous feedback
and reflection were employed to improve both pedagogy and materials iteratively.

The implementation of this approach yielded the following outcomes: (1)
successful integration of 6E, problem-based learning (PBL), and experiential learning
into the mechatronics curriculum, achieving targeted educational goals; (2) enhanced
student motivation and teamwork through project-based competitions; (3) increased
student confidence via support in obtaining mechatronics technician certifications; (4)
improved learning effectiveness through diversified assessment and behavioral
indicators; (5) creation of a supportive and dynamic hybrid teaching environment.

Key learning outcomes included: (1) PBL with digital media led to a significant
improvement in theoretical understanding, with an average increase of 8.59-10.77
points; (2) Practical skills improved by an average of 10.74 points; (3) Integration of
STEM and 6E models resulted in an average total grade increase of approximately 5
points; (4) Higher levels of peer interaction scores have a positive impact on learning
outcomes; (5) Higher levels of teacher-student interaction engagement positively
impacted learning outcomes; (6) Absenteeism negatively affected performance, but
PBL and digital media helped mitigate this impact; (7) The average teacher satisfaction
with teaching opinions increased by 5.05 points.

This teaching practice effectively stimulated students’ motivation, fostered proper
learning attitudes, enhanced academic performance, and bridged the gap between
theory and practice. It also fostered interdisciplinary collaboration, providing a
valuable resource for engineering education in related fields.

Keywords: STEM education, 6E teaching mode, Project-based learning, Problem-
based learning, Learning by doing, Digital multimedia, Cyber-Physical.
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B wfwgz‘grf (Literature Review)

STEM(Science, Technology, Engineering, Mathematics) %t v 72 4 = Bybee %A
2013# #7% + i¥ T The Case for STEM Education Challenges and Opportunities ; *#
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7. X & % ;> (Learning Together) ;
8
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%~ KEXRBF Y 2 (Research Methodology)
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et S ERTEB FEFEORTES AR WwRETRBRT
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(b) 4 % (explore) :
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mird] DC B E e m2@ @ ?  doeirdlf Rapend 4 < [ 2§ Rapenivd &
BRIPLC eh¥ — /i 158 ~ p &3 § 178 o1 STL d5 414858 40 0 3K 32 2SFC m’fé
Bk Al iAo PR L EDRR-FOR kIR SR SR e 4 S
5o T EEET e AU L RGAREEIEAR o Risd KPS gpﬂtﬁ_l’\ R
» f%ﬁ%}ﬁiﬂ'(ﬁé‘;‘& 2) > W R ERY o B RN RER S E
PR s g e TR R A ik LR L B RE o
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