RyIBREIRALTESFHL
Project Report for MOE Teaching Practice Research Program

2+ 4 ¥ %./Project Number : PEE1110161

& ™ % % & #/Division : 1 42

dEEr M 2R-=28 [JII0ERZ £
#4 7 ¥ & /Funding Period : 2022.08.01 — 2024.01.31

B* APP %3t 124 £ 8V 2 7%
S 5 ()

3+ 3 4 # 4 (Principal Investigator) © & 3=
¥ e 2 4F A (Co-Principal Investigator) @ * & ~ R E & ~ T
REWHEE ,% #r(Institution/Department/Program) : ( £+ &/ % #1 %)

N =} ) 2y ) /| % ok %,
B A B ka8 &

XNEFLOFPY W TR QU o (-3 2025#7 % 31 p o)

H 2 4F 2 p #P (Report Submission Date) : 2024 # 2 # 1 p



B* APP* 51 1424 ¥ 8 Y 2 2%

&< Content

1. 7= 3 d#& p h Research Motive and Purpose
MEFR OB OEEFE AR IR ERT A RE AN i B R T
g ﬁ? BN SR i%gd B ER N (Project Based Learning, PBL) 9
BY 23 BT AN MMM FEEY > T FA 1 e R F
MR BEFRER([l] R F B R A AR AL EFIHELEY S
R RGO B AT B A ot B A E W e 2 49 p T AR sz# i€ *
wa‘—""'t’ TfRedR R o XU REFNRE R RARFRE %i‘? ﬁci ¥
» aMJrfr'sb?é;ﬁ’ﬁEl 1EYER R FEREY AL R T E R R
B RSB EGAR/L E MO KEOR ki B BN REFYREM TR
e N T P
PR BTSSR Y TR L WML £ B Y TR S
B2 HE e B et TR kIR p A F Y ke F]Pt o o s PR IR
SRR N R ) 4 WEREFEBN G LBV WEAITRE S NP Ben
8 LA P LR L
P oAy B kA AR k2 RERIN T RAENED #Erﬁ‘g—‘# L
MAT AB LabView % ¢ H » ¥ 5 1 42 & ;ﬁcﬁii‘}(? PR E 4 AR LY
ARNKFEM AL EAABRY A BT S 5 - TARRGAH M A AT
?I%‘fahp’“iﬁﬁvﬁk‘“ AR A N b A B Y Roondk A P 2 AR X
LREFEE LR R L LR IO S L R AR Rl
f'f(l)‘aﬁcﬁi]]\ % 33 APP #c = 8 ¥ /i 5 ()T e fe s Fp,z#ﬂf 34 APP 28 ¥ 4 &
2R EE A1 APP VARG A G 20 A Y KR EE BN F 3B
BAT/E/FARCBATR R PR FENTDRE S FEFE YRR
Mzl dgp 28V K F oM} ﬁlbfwgéTifiJ? BRI S A fﬁ*““ AL EE
WEY MR RN S R LY S0 ERAF A HIEE Lo 7
WEYHELRKED -

2. ¥ 7 F;“ 4% Research Question
EOP AN o p i S RN U ?eui#i%@%ﬁ VP H W i 2 e
R GE Y APP R SRR YL o8 i A A
MATLAB APP * & ¥ 32 $308 ¥ > $0F B T® FAPHES 2§ 2 i
BV BREIGUELELpLEY D ‘?\ T R HEFBERIRZT AR S AFTVE

—LF;E FFB'EE:°

3. = [ﬁ%#}i 24 Literature Review
B A F - BN e IR E ARG o p 2003 EAx KoK 4R
¥ orch A R8s ¥ E v % 7 (Outcome-Based Education, OBE) » @ *t 2017 & { i&—
PR R f%f’i P A S e HF - 4o CDIO BB EfTema< &5 THR
(Conceive) " % 3*+(Design) ~ F i (Implement) . [ ¥ i¥(Operation) ;(CDIO) [2] 2 2000
EFd FRFERELIE R - BL DAEBIIEL A F B L R ET S FUZ e g
FL BT E a2 1R T A T BRI FE N A B K S
EE 4 Ehfg@ B* 1 fRE __F_,rr-"‘—k , %@ﬁg;j_—ﬁ = LR T %@mg Wk, ¥EAR
@]&}L‘,fﬁﬁqﬁ—iﬁﬁ&mﬂlﬁ %ﬁ I §4 ;ILt(l) % o B -_i'F_,rr-"‘——\ll—,"i‘ 3 ;(2)“};&5‘;
4 Q) A mEE A (4 40-'7— VAR LR R E e < a4 [3] 0 A FUTE
ﬁ%mﬁ%T"ﬁhﬁ”ﬁ'% BRBAE D B ARy R T

‘P&'\



‘i*§?§ gy é&‘*i:% AR PRT L -

4 2% MATLAB & F Ap$t4 £ en3 d 583 (546~ ®5 5 A enfest k31 &
(Toolbox)’ T B2 F S 95 3R iﬂf it %“'frfrff'“p\ & A mF%
o £ 2 LRRICRA Pt i 0TI ¢ 05 82 ® MATLAB i + 2
WG A %“ 7 ”mﬁi,{%; g U347 o Ayasun i%*;ﬁd MATLAB #£ + ﬁ_ﬂl@% tea
n%&%wv\%‘r%”' G H A OR RHCRA T BR RRR S R A 5 R F S

TER RS E T RIZ LR WA B R GARE L B [4] o Ibrahim ifﬁ:%?ﬁ:}ﬁ I ha

i
e

—bar
.

mw%%..\\

e

S
3

%é’ﬁfi’g EK K R* T 5 F*r MATLAB ﬁnﬁ“ﬁa\ﬁ IREN KA - L
L EA B A R TR R RS F LS IT[5] o s s R F I T T T N~ T E A
i*;géﬁﬁﬁs;ham.g; ,i,g,é g—\xﬁApp g3 Q@w@@ai » He oA gg;FL
= L
=

f#pﬁvfimfﬁﬁmAPP By /»\ %‘r&p—rfr” —fﬁ%‘gﬂ p APP e qp 3ok BY H O T
FHEEY P M@fw % 2 Az g i [6]-Hughes ¥ 8 A< IL 8 paghfcie v

#&—%4 & L% 3 #5358 3-D Brain APP s * 10 % 1%’** @QFfﬁ‘Hm YRR e > 440
WA QE Y RA G AR R AR P AR TR L B R 0 i?l"J SR B
b SRR NG B RS 40 APP SN A
»If'.'_ﬁ P AR T ¥ “ = 4[7] - Nami 4*%f Amirkabir University of Technology 381
LAEAREN T AE T B Y APPSR L B A 0 BEEA L foif APP &8
F2EC RPN F I LR RY APP B FF T SV I 6 PERS] -
Subramanya >t #7334 ¢ dg ) 0 KPR L e APP ¥ AT B sl F &1 B E ok
L;fi’?”" ;\mz i #t"‘i #v*mgn F’ /};’7 R 4 péf~§‘f4 mg‘f }\;p@,%, F]M,,_‘_‘ﬁm
BE P EY APP S0 ¢ § fEhes 3 HH R B3 HIER - Hheh
WA BT AR R TR N2 L F R FI BRI

Fhaa o ﬂ%ﬁ’“*%%—;ﬁd MATLABAPP Designer & {7 (1)3A2pf % L3 E ¥
APP i M enB > 1 it e ARG EEBREH I AL T RE T
FaAR S B b E B T Y TN B QPN B #E MR Az F2dp s LY APP
B FA DR B %ﬁ A -in 4 AGRE M ETIRE E2 5 %ﬁ ¥ EARMT
AL FEpAREEY o FRIFL IR 508 Y Bk %ﬁi%ﬁ
Vehsor, 2 750tk

. HE K& R3] Teaching Planning
L‘t?’r?é&?;’i’ PSR BN LIFES RGN ETE 2 B EE R
FHEES IR T ﬁﬁfm?*"s;ﬁﬁ R A T i A RE T B
»L:% R R T AR BERE 2 B 1 S T AR ehe L A 0 L4135 16 MATLAB APP
Des1gner BE()GAEN 71425 Y APP @:w S B o kRt VA RS
BREAREH IR PR R RSP SRR FY TN 7 Q%N B
iR AR F\:’/z;}ﬁ A %E? ¥ APP iz BB f’ﬁ AR AL P S A l{—vﬁ‘i
LR R WA E Y U AT h,fj_\,—}ﬂﬂwlzgi\. LE B Y h s RS
t1fed ¥ .a%c?&? 3.43 WAR A F 2 B chain ) 2 R P Ao

5. F 7 &3# 47> % Research Methodology

e = 1;{*%&:% F30E oo Bl AA SRR S %‘i’ﬁﬁ—k i §< S ,fig‘f s wafz{*;—;
2o DA gl k5 (=), Fﬁcﬁilf PREF BT R A E o] R Sk
(Transfer Function) ~ #4741 % sL4% % A& (Stability of Linear Control System) ~ % #7- & /a
i 23 % B (Routh-Hurwitz criterion) #741 % sLp¥ 3 £ Ji(Time domain response) % i 4%
BRESAEN FALIEAPPHZE Y o > A TR P2 FAPN 2 L APP#I-F Y /i
Rl FAHEFEEE R PPEFREFTANE LG I &/ TR/ AR R DT g



WA 173 55 o @ Wik APP /i s B PRL » ME T AR M R Te AR iE 2 dp 4
A T L = G g o s
FWEREEY NF > A APP BB Y 5 (5 H 3 g f A gy e
AR S Al FAPHEHER L2 K FYRE Mo NEAFLp 15V D
AT HRVRARR o
6. % F# 37 = % Teaching and Research Outcomes
1) ?f%‘fﬁﬁ_—i’ %
WP g =52 136 4
WAz et 3 M- (/A= (2) &
WF5>5 e fs 5 10~12 AL wd AR RS e et B Y
F 5 iE AR
> o K A AR B4 e 7 i 3 MATLAB APP Designer £ {7 3AZ ) % 1 488 %
APP/R %ofest 32 dp £ L F Y APP Rt p 5 RBEWUITE KF > 2
0 BE TR B 2 K 3% iLearn FALKE k(4o B - H1T) o
MATLAB APP Designer xFH B * 2 1 HKkEX I H

€ C %= ileamn.feu.edu.tw/course/view.php?id=109849 e ¥ n ] & O &

i 1] HEE SEEFv QA | v @R
ILearnsy =% OFF AOEE SRS o Fo = T

D v MATLAB App Designer#{ 8218 %2 /5 518 q

mappi.mlapp BAEHZEE

#5 [ input ]
B4 [ output ]

=
]

==
T —
[ELTT]
TR L appl it R RS
»—ﬁtﬂa SHERNTAER
' appHS T R EH f(Properties)
e —

appt BT E




I 8 v g ¥ App

PN
Q

ilearn.feu.edu.tw/course/view.php?id=109849 aQ ¥ Im]

REEFv QAv [FD R - HER P

v IR R GRS App

BiEEs

ransfer function

| Bh(zero)

4 # 8 (Routh-Hurwitz Criterion) H 7E i 73 17

§50 P (time response)

@ MATLAR Ay CE
T s Ao o x
nwan s wm
— ote 30140
= Risy G} ~Ne) e s e+ W+ -2 12200
e macant ()3 EERNARTRRS X RERETRTRER s 3
ERsEnLE Hit)
M A Cosed oo transfer function)  BAR o is)= 1), __GHo)
R ™ TGO n
88881 CosedLoop Stem) AATLAS feeciack 39
Pr—O—{Gm——9 = AT LT
: | PR 4,
{iunt M - eodbackiGHY o d5e5) "
[Br-Hs}Gisr= v HTCHOSATBERAL L W S akerphAarn)
= RO KN - GO (T (0) = Fin) RO ]
> RO S) = Y (oh o« GLOM (Y (5} 1.2 #: i W= eeealll 5 ) (I %5 F BT
i [+ Goptrony 005 e [Fr——
oot iog eodedilhi (L34 06! B ) ozl W 1M pis = polei) KR
o Min=10), A0 i 5 el s e A NME SR e
RO} sy His) = + TLERY L
i i = d
Moy —dMny= — 20 +Yish e . N
G0, [ ux wanw | s ey +BETHNLE AR
e
MR [ an Eannn || ERNND | MWATLAR e
MATLAB App - o x
| AR
w4557
SR [ ] wn
o FEGEIRERR =
» EEE Routh Tabulationtt N BRI O E— st | s
PR
Crere )
u s
PP
cotaa o nEm
-
P
o
NEAR
* FARIBEREAL . HO S ERAERIE
*RATEELR0
BT AR
o A -
C e e —
= J
e . s SRR - L2
§ 1Ko G L HAARI I
el P
. il L
s T T o B T T T e PR .
.7 a1 = ey
Wb - e " | BRI | MATLAE b
R PR wen
[ "
P R L
- {6, 2401 i
S g AR ERE RN e '
AGTAHNEAN 1-OB R RRARER T OECIRIEE YT
o x utan wEAT - - »
i P SRR s N DEANATRSEAEARANTOL. BENEE
» P ik, 0 [REAREERRTS i ANEAR LRI S TRER TR RERG B
P —
- - [epe—
2 T e e e mnan nsems
Lo SEASENE s - . [ ————— [T
TSP cromone LIMERARMSTN  MATLABIER: margin phot L i -
prrs— Lo MG A RN, 2R eT .
A gL R AP o5 )
bt il POy o
- 1Gan margiel MU 6 K0T HTE ol N Bu 9 M)
PLrHICH RR b e
{ami ] - MAEEAE WAEESARTATSWEMRGSAND W10 8 -
an- b 0wt -0l ) mupae ey e
d ) wanmn | (o] s e
Aneame w e :
o] (arirn o




4 REA K - 0o & mEBmaETd 5]
RENItE WM RN
L(s) = Gs)H(x) = K- G,(s)H,(5) = K - L,(5) L(s)=G()HH (s) ¢ ™ =1,(s)e ™
Fs=jw Fs=jw
Lyje)y=K-L(jw)=R, " . St | Ljo) =G (jo)H,(jo)-¢ " =G, (jo)H,(jo)-¢"
He 4: ) — R St
Kiw) =K e . Rey(@)=1 1
K = Ry (w)-¢'™" { = N = K50 ST R (). 71 10
| = 8, () =0 ] k=100 ¢ w(@)-e 10,(@) = (-0} 102 4
~ oo _ | Ret@) =| Lt jo)]| o | LJn)a R (o) | R (@)=|L, )| * Te01
| LU=E @) {0,@:-4{4,»1: p | bl \6.(@)= 2L, jy
| L) = Ret@)-e - Ry (@) e 1 / | nLU@)= Rey(@)-e™ R ()€
| (R (@)- R,, (@)}t onied . ! — k = Ry (@) Roy( @) Aomimraind /]
R e i =
=[K R (o))" = [K R (w)]e =[1-R, (o) =Ry (0)
* FSMIE A (time-delay term) MEVBL(w) 8l - BF XS =
|- REBLjuik - BFE 0) | mm | | xmetxaan um
2 % - 3
' ATLAB 3 £ 8% A
S #] s 5 MATLAB 54 £ % App
<« c ilearn.fcu.edu.tw/course/view.php?id=109849 Q ¥ in} = & 0
. —
ILearn= BEAFY 08A~ Po = .

= O 5
B v R EE R AMATLABIS S B B App
E MATLAB 1f I8
E MATLAB zpk 8%
E MATLAB zero-pole 5%
E MATLAB minreal
& MATLAB App - o x| | & MATLAB App - u]
| 1
WERAMES ([ | | BEINES k( [Whs), [RERS), il )
| (A
a5 va s 4ora,  SF(Numerator)  N(s) | L Kis+z)s+z i)
W Gl rrl, ) B(Denominion) D{s) | S e S e et 1
MATLABIE:#: | MATLABIE %
(R OIS USRS Y G=mph( -2z oz L b ppep ] K)
WAE WEE WAE WEE
AFNE) mumw [
Gis)= S
Fhi(Zero) | [-1,-21
32 | 9300 eIy J
R (Pole) | [-1,-3,-2]
0y Y=
&= [ wamm MATLAB Help a® [ wamm MATLAB Help
- — | & MATLAB App [u]
| 4 MATLAB App — =] x

G(s)

Yis)

WEEE M(s)=

W8 @M (pole-zero cancellation) i $: minreal(MBAM)

R(s) 1+G(s)H(s) Glsym KOTSRS+ 2 )45 2) ‘ :::.(n—m
MATLABRH i&: Ep)s+ PP )02 | G e
M =tf( [a,.a,..a,]. [B,.b, ,.-.b,] ) | HRERY: 1 llation) i< 1(G) ’
M_zeros = zero(M) % MBL 15} (pole-zero cancellation)#& % minreal(G)
M_poles = pole(M) %t WHEE WAE ®@
BAR Wi | hi(zero) OL.LteS ]
|
[ | s# v 13-
Mg) = ! H%(pole) |[-1-3-4]
(3.2 ELCE)
Mif(gain) |1
[ wm
| mm
[ == WHN®E | [ MATLAB Help — —
| B | wEEm | MATLAB Help




& MATLAB App

peplotiM, opt];

& MATLAR Agp

st e
&lmmlnﬂilusmmnhmqu st B oo —0 )
WA BEREE S -

MATLABIE 2

L = 2pk([ 1] [H%] WS M) X EHNS AN, TREAIRE
P = nyquistoptions: %R MEER

RIAEEES
EizEKE0AEE

: rlocus(

Fool§ - $HHLIT 3B A AIBIEIE 547 -

DEEBEY L(s) = G(s)
MATLAB:EZ:

rlocus(L); %4 BARIIFE K: 0—c0
BAR

HEEKO)
Z3i(Zero)
155 (Pole)
P

#1% & ®Loop transfer function )

R[S)Y(s) R(S)Y(s) R(s)—O ¥(s)
= % 1{Fa] ol

875 AW Ls) = GS)F(s)

L = zpk([Z 2, (18R] B =(H), %D EMB R Y, NEEMES
%I EE S EENEEHKLISMIREEEKO

pShowFullContour = ‘off ; % off BB MNSw:o 0 /
% 'on’ MRERARNY: = - = of
WAR patelzero plot nyquistiLpl; % HERERAR &
[2 HF(Nis) e R . FEN w0
o ee— o [+
32
|I ] ) 08 FWi(Zera) |- [iF3
#a E awpole) | (0-1-2]
04 06
s w5 s =
[+ “oa
13
%o a2z o0& on s 1 o
Re
LES L] 02 04 06 08 1
Re
[ mmmm | [wssren %
EERE | | MATLAB Help |
4 MATLAB App - O X

FIREEWBRBETHEASERAR(GMER) NTEIER

10 E  Lis) = G(s)Cls)

1 AREENE K: 0—c0
0.8
— 0.6
E
04
0.2
0 . . . . |
0 0.2 04 0.6 08 1
Re

B- - MATLAB APP Designer i (7 3A2P 7 L 35 ¥ APP/7 o4z 3
FAFY APP B MM FHERTE KF
> & A e % H +ie 7 MATLAB APP

5 4 (4B = #7) o

B

LA NP ARA RS

MATLAB APP & 35 % i%




(@%ﬁ%ﬁﬁﬁ

EMELFY AR AMORTIET  FREKAF T TP LT
FAL eE AT R e APP ¥ T B 1 KT R L
IATR A B g e B Y R A G AL g FEP G
ORI SRR R SR LGV TR GE MDY T
Tl 2 F LR R R p T2 R R AT RALE A
f‘s‘@ﬁ""ﬁr‘f;ﬁi (LN EE LR S A
R SRR SR P A L A
SuEREARY PR G Matahd ¢ o SRS & %%%ﬁh%ﬁm%ﬁéi
EH B PRE-H RN RAoR L F T e AR KR

> W
\v

‘\ &‘mﬁ-?‘;ﬁ

/5iAW$ﬁ§”ﬁaﬂﬁﬁ%us@ﬂm~*¢mwﬁw7%$%ﬂ @
FHAERE DRSNS R EYTANG > A AATHEFR S D
B 7% G IR o 11 k132 i kAT Y AW
HF YW TR @ dole Rt 2 R ERER Y APP AR 4 TR R
R AR - FE I A
RE2EY v4
SHE 4 B Y w42 Rubrics ;2E 3 A (BI= ) 5% P 53280 4 03
B (- )T



v &4 &3 w42 Rubrics

).

S L I it NE Ly

)

AEABEEAPPRUSE MTHHR IESRBRER 7Y

6.5%

FBARNRTRERAESR

AR T EERRERE
AR IEEREEAR

- BN TEERREER

EETBB AN
3.7%

BlEAFEEESETEAPPHASBE MTEHHRTEERENARE
\w

44.4%

- BENRIBRSREARRETZEE

AR IREREEAEY 28R
WA IREREEAEY 2SR

- EERIREREAEAEY 2SR

17.6%

E{&EMATLAB APPZFZ BEREN

38.0%

* MFELIMATLAB APP designer 8 (kB S APP

* B AZLIMATLAB APP designer 2 {EBI 82 APP
- EH)C A LIMATLAB APP designer®{EBI 2 APP

- RiEH A LIMATLAB APP designer B {FFEEAPP



HEREZERSIEBEREN(IEN)

1.9%

\

62.0%

\

- B A RETHE - BURRREERIRERKEET - WohAERMEETERETFGA
- B RETHE - BURRREERIRERM AR

OEERARETHE - BERAANBERE

EZABERMEFERE - MENERTN - BEIERIAERERSE

~ B4 B39 w42 Rubrics 3FE B A it

Hoo, g R (R %»,s e B 108) 3 AR B 1AL APP BB ¥ 4 G
AREEFREY 2 A F B5%F A ARG BN/ ENIREESFR
BY a2 d AAPP&EF Y 16 $0 1 28 4255332 4p
FEY 2 ¥ Bl 96.3%F 2 ARy B4/ et e b AR 4p
£ 8Y ;a3 Ef MATLABAPP 2 B3 @ iva 4 38 > B 5 824%F 4 £ 7 #
Z /B 312 MATLAB APP designer % iTF % APP; m > L {8 % iv2 B} & (7/&
v 4 B3 BE O81%F A AT E @GR i fraE R e FR LD
8] % -

VHRARERN SRR AU AT
Foo S HAREERE LR R R

B s L L e 4.25
2 BT R PHE S 2 Pl B P L TR o 4.59
3 EM gk TR 5 e 2.71
4 FEFIEO S PR GSEE 2 e e 3.59
5 fizfiiry & QAP RERE o R & E RdF e id o 3.28
6 PR EA LR o (v 4 oo 3.85
7 G RGP HPER o ARG PRV RLEA T REPRE . 378
8 Pkt 1A IEHE LTI o 3.03
9 AAF K KEFAHMTF G 5K o 2.68
10 Sk HRAZTAHF BN & hE jiF@ds o 3.84
11 F 34500 P agl e #ieie £ mﬁsﬁ 4.04
12 HFFHATPIB TR gt Rarg R g 2 2.77
13 e PP RAR g 3 R IRAREp (F 2 A o 2.70
14 AP — d5F K59 PR A L B RS s R ek F o 3.94
15 HKfFs 441 ass pas i m‘iﬂiﬁ. 4.34
16 B 24 g E P JF AaenT (AR T EH - 3.98
17 %8 4 B ¥ € $imorm é_a&;;;kﬁqé\aﬁg% 7 E AR o 4.18
18 AjpenEfmt AL BEREHFEAP - 4.45
19 TP akenp 2 335 3 FIXPFE o 2.21
20 FEARAFRER L TRMD R 4.20

10



21 iR AR R Rk R 227
22 AR AE ERE A L o (v 4 o 3.77
23 A8 A1 Tt B F PR EIE S LS Ho 2.62
24 i F *Kﬂfr’i\ PR EF 23 3N R o AT ;,%%i“‘ g o 3.76
25 EEFEHWH AR E TG (At AR o 2.07
26 vaf:‘ﬁﬂl”'“%ﬁ-s“?*‘ AT g A8 RAR o 4.39
27 TP RAARRE 2 T L 4o 4.39
28 fie P RARAL IRARGEE 0 NG (b iE g o 2.71
29 -EEFE - F%“iiéﬁ?&f“k‘}%*{" HE A4 i & o 3.87
30 AEFFENFIAELIIRLAFEAZR 2 me p o 2.43
BPHE S A A ()i P g T 0 R B 23 AT 0) LB P i

BT xrﬂgk@vgi Fods ts P ('R B (15) & wﬁ% TR A P AL i

FIEL, (20) HF A B4 sRE P 1 ITRPL D B3 hﬁﬁ”*?é40uj’a

%ﬁﬂi%%ﬁ%ﬁ%@’%&ﬂﬁﬁE%?“@ﬂ%“7ﬂ*m”%ﬂmﬁﬁ%a
R A ET AR RN D B s (142 P - G DR g as pr e g8
i B (2 HAE R A BRE AP L e (4 BRI R 3T
BT A LA APP HeF Y A6 (FAE Y i B 3 W R L S
a%%ﬁmmﬁ,k%*ﬁ$ﬁﬁ4éﬂgﬂﬁ@%?@J’?ﬁr@“?ﬂﬁﬁg
BRLZEECEYRRE M0 U RAEFLp ARV hsc; 2 P ik

& EX- SIS

A. % £ MATLABApp #f et s rd] iz 8 ¥ » A i 34 - BiRE &Y
BRE Tz o BEAE App ¢ B DSl BRE BB DT
PRFEG 2 FERP PR EEFTE AP ERSERYY
TIOENE G0 LA E T R A SRR BRIt S ) 3
WEE RDEK EfrpF £ N T8 28, d 5> App P L = 5ERB &
W AR )Y - B PEA R IART RIS T enfE i 2 a0 A

TRILIRLEAPehe FIP > AL GBRE S 2 HAPHEY 5 3

E’JJ_‘/‘L: o
A@;%ﬁﬁhMHABMm@ﬁ%*ﬁﬁﬁﬁﬁ PE VYRR S
HiEh g e B BARN A 4 R A PR A > LT R R

ERRN
MMIMS%Q%wﬁTOFQ”i%Wp‘m%W%? BEREFRG
MATLAB » ¢ fi & 2 drds 38 Flo 4ok BiE- 7 )
S A Y mﬁ”°ﬂw’ﬂw3£%ﬁﬁﬁﬂ3ﬁ$§
MATLAB #f 24 § ¥ $$>0 42584 4 eh ¥ 457 FF Feoofler - Bl -
ﬁﬂmﬁﬂgﬁgﬁﬁA#J’mﬁg“ﬂﬁﬁﬁﬁﬁ%m°%@&i%
ﬁ%4ﬁﬁﬁﬁ@h@@@ﬁﬁ%%ﬂﬁ’ﬁ?ﬁﬁﬂw“ﬁ&%@ﬁ%ﬁﬁ
WAL LFEAE
d 3tz %l F 8 MATLABApp » #r €7 - R E ¥ % 7 iF
¥ o zn % 5 T MATLAB App B £ 348 craps = §_ B3t — B4 in, %{
R TAEN R R o FlP - B £ - R0 Mo RPN R
Fenn itz Argra e L F Ry AvRiE & 2 e Callbacks Y EB ARG - R
G\'iﬁ»% s —ﬁ/ﬂ\ Vv‘]-iﬁj ——%E_}\‘E%mfﬂ,a

BARS B R EAL 0 d TR P S A SR R
PR AL o v - SR TR S PR R R e g S R o Bt L3

>

bk

&
2 7

11



AEA G P BRI RE  x e A AR R R R B AR
En o BT EAEES B ENE B blieHica o g S 001
0.1 -1 % o fts» AXHRATSHRIES 22N E izt > F k8
i}éffﬁfu}i °
X O MATLABApp & B R A AN WU iTa B PR 588 - - B4
NEp e Lo PEFWOTY ’f\f'ib#"" P REBRE AR
P HTE i oL p fém RARRITE 3 G B FUNARFEL o & - X
#ﬁ%ﬂ%ﬁiﬂiﬁéy@’&% AR N LR o WO i RS
FAIOFEY P FoES RS BED LB App %‘%'F’se?ﬁfw‘ﬁf’w*‘rﬁf
'rﬁe:*} RARITEOEEAG m Y TS RA SRS R
PR BT LG A e S e App PR Y A G o R i
}‘;4;7{, P":'/J‘ &fuhﬁ_iﬁ_‘m«l—%olﬂﬁbi\.ﬁffd«f | * APP % pé«i\éﬁécﬁ
fﬂ#‘;‘iﬁ”?%’ﬁ% °

A k3t APP AR 0 A E Fli A 3 A MATLAB #4 > & $xagl
ﬁiﬁﬁﬁﬁ’ﬁiﬁﬁJhMﬂABﬁ¢%§/WPﬁ§%W5J%ﬁ
MATLAB 45 % 324cwdE 8 4 it # 1A PR L mﬁ;?] 4o

;i»izlw’}%:.'jﬁ.‘r'{g'.tfﬁ,APPE% e IJF;DQ,\}, g&,%ﬁ— 7 F AR E
- 22V ﬁvf{ﬁ»v" ! 2 HI LAt a0 APP # {4 -
1 AR @ T A FER A E B AR A AR Fl S AL A -

T F PP AR F R IR AR Sk | fﬂ%fiﬁ%ﬁ;\
fg ;f%r’:’m A PR RPN A A T o IR N B AR E X 2
e e égﬁvrg4 # L%ﬁ[pé y 1% ’}éf K iéﬁﬁfﬁﬁ’!fv’]}d& 1
el FE?EUF”” Aiﬁf\ FiRaY 4 I APP -

L BEERJES - 3 AR 5] MATLAB f2 B 4250 54 R L0 35 B A2 50 ehinse

% L,ﬁ'\ A oS e AR SRS Y 1 A ’%IPUMATLAB ¢ iR
7S ehizst s RO R Ny IR T MATLAB > ¢ 8 W2 B AL 2 F %5
AB T 0 b“#m g P T R oA B ERME] A g Y APP 4 7 1
35 5 Uk st ahph B3 8- e 320 538 MATLAB # 1F
2 ode LD L BB EGATN B o

BHARE Y 4 0 T R e ol A PRAITIL 5 b et

TAh 4 HTER ﬁ»*&*ﬁﬁm’i#%**7*€ L3 i A

;7 MATLAB #8585 e ;ﬁa My Fe4] %k s MATLAB £ % APP AP E 3] 7 {%
5 - fRenfeNE T o 2 o

B TE Y DI LERNER D Z 0 AR EIAPNLEY
#o g AP E R ¥ MATLAB 7 — @ APP> ¥ 44 8 chife? ¢ 18
ﬂwﬁ’ﬁwﬁ %QZWHﬁﬁiﬁ%.ﬁ%i@ﬁﬂwmﬂt*%o
B ehd BT %ﬁgi]r'gi\. |5 F 4 5 - MATLAB £ 7 & i 4f
;tﬁ FIEE > Fre 3 fRIK - 11; NG A g S EF R EOE
flo e 1R nEHRAPRE AR AERE BRSNS & TR FRIILY €
{5 enfEi2 ke A58 o

. ﬁ} T3
Cmle =
. N
—h

: Y

3 -k

WO

57y
)—U

A

ol o 5\,}\
W R AWy
=y - Ym
o VS

%‘ -

AL EREARA 2 R g g ?K ] P ias Ijﬂ_;ﬁki’#x}n] INUIPFE 2 S 3 E
FPropEmr e ot L ENE RS AP A S FR Y App 80 AT Y

12



PR RSP G A3 App P 0 B F R PEE L App 0 Wi P B H AT
BEROFIFNLES N HNPARP FOF Y H e ABRE Y 125
ﬁ'gé °

Fle w8 IT App ¥ 0 R i@ % MATLAB 423:% 45 £ K ¥t App 3t i & {7 5
I 4F N lgxpg‘:%ﬁz«ﬁ%)‘ﬁi% {s ’:}:é-—f;f%i__\ﬁ*{ﬁﬁﬁ*‘%ﬁi\T%]““ v B
zkﬁ%]%ﬁi:labk’é’\fg"# AEF PR EY MR Fend o AT RN
% 2 A& Code view e & 2 l;&#gﬁ‘j"‘—'ﬁ_mﬁik\‘ﬁﬂ)‘ o RE AN RE R
Iﬁ,m‘% 7N oVT‘ ez b s A BRHIT{F App # A 0 A g;ﬁ_ $U g be
L~ H 1w MATLAB dad RH e AT ARG ALY - AP R R
?’Xéﬂﬁ@ﬂfﬁp%?m§“°

A4~ 5 MATLABApp #l i3 8] 240> 2 %24 5% # * MATLAB
EAEY xR ?,w»7wﬁﬁ h?ﬁhﬂﬂABﬂ%%?ﬁ@*’%{
FLEABE AN SRR AN - P FEFL L EE S S b1y FORaE
&gﬁi FORBREAPE MR RN I 2 E S0 kK3 App
B ch A ] g gk

Rk g AR R AR F Y Ao P IR App R AL
%ﬁiﬁ@iﬁ P;ﬁc R REPN A R LRk ERE Feh App 0 SH AR
%@wmzﬁm’@a;ﬂ&gw%m’x@w@%{#Wﬁ@ZWi
A REERE R REA P R B AR o £P3*I;\m%%\ﬂ » AP et A
e AV RS MR A g RAEY LR
FEE® o T GELER A T2 R App R x4 d g R

i f feATEA Bt )

Bie A PRt RITRRERS 2 E R DB %R
MATLAB F\Lfﬁ;\“ DIFED* FHREISBRA
S RIS TR R - e o S gEd :ﬁ@?ffﬁﬁﬂ“‘ i
;i;wwrwrﬁixﬁﬁﬂ%% o B F REALT B App RIE o EA PN

BB U] AF R A A AZE 100km B > Flptd BT - b jE Ry 8

2Lt 0 ABHE i 2 S AR g AR REE
@ﬁc?rmé BB AN R PR A L A AP AR R B RN

/

fém @v@-

b=t l—mr

‘“é =
| R
w
&
¥
F_‘-

- N ‘1, Recommendations and Reflections
P ALAEE D LFEEY T FOP P R TR 0
SEP O RS TR ARE Y ) L A
EE S B PSR AR -t ERNE L & R S E L SER R
?i@a;§“¢xmwm@ ﬁﬁ%wmzﬁwwﬁﬁﬁwwﬁ”ﬁﬁﬁﬁ‘W#
zﬁj—b]q,l;,ﬁ WP A2 ﬂ_;g_‘—s;\.,*m%iiﬁ—F—s’\-bf—s"mm‘fﬁﬁ-v BBy ﬁpé
Rl 5 S b B I R G o R F Y R R HE L Y
EU:‘ o
BLE S EY A A%ﬁ%?ﬂﬁT’%“““F# Heim it 2 FARM iy
ﬂx%‘r o o Aeui;i»gw 1 ﬂf}&:“"f}ﬁa‘p A3 APP =8 Y 4 G ok
B s ﬁfﬁ{m*m&wﬁﬁ m'hﬁ"’&iﬁ’:ﬁuiﬁfrwé P F BT
IR IS A P
Bend EF W T AR N T D A R 2 L SRR A 4T S S g ok
SRR AEIRA S %o i a s T B fRAR A0 AR AT 4 0 B MR A*%;fi;}j;L%ﬁ;;{
L2 -t BV BB Te R AF2 A8V s 2 KEFTHP &

13



= . %% <k References

[1].

2.

[3].

[4].

[5].

[6].

[7].

[8].

[9l.

Behrens et al.,, 2010, “MATLAB Meets LEGO Mindstorms - A Freshman
Introduction Course Into Practical Engineering”, IEEE Transactions on Education,
vol. 53, no. 2, pp. 306-317.

CDIO: http://www.cdio.org/

E. Crawley, J. Malmgqpvist, S. Ostlund, & D. Brodeur, 2014, “Rethinking engineering
education: The CDIO Approach (2nd ed)”, Springer Singapore: Springer.

Ataollah Zareia, Khairiyah Mohd. Yusofa, Mohd Fadzil Dauda, Dayang Hjh. Tiawa
Awang Hj. Hamidb, 2017, “ Mobile Learning for Engineering Education Reform”,
SAINS HUMANIKA, Vol. 9, No. 1-2, pp.1-6.

O. Odisho, M. Aziz, N. Giacaman, 2016, “Teaching and learning data structure
concepts via visual kinesthetic pseudocode with the aid of a constructively aligned
app”, Computer Applications in Engineering Education, vol.24, no. 6, pp.926-933.
Kristen Diliberto-Macaluso and Alan. Hughes 2016, “The Use of Mobile Apps to
Enhance Student Learning in Introduction to Psychology”, Teaching of Psychology.
Vol. 43. pp.48-52.

F. Nami, 2020, “Educational smartphone apps for language learning in higher
education: Students’ choices and perceptions”, Australasian Journal of Educational
Technology, Vol.36, No.4, pp. 82-95.

S. R. Subramanya, “ 2012. Design of a Smartphone App for Learning Concepts in
Mathematics and Engineering”, International Journal of Innovation Science, Vol. 4,
No.3, pp. 173-183.

T. Murphy and C. Williams, 2020, “Development of a MATLAB App for Improving
Student Learning of the Use of Arrays”, 2020 ASEE Southeastern Section
Conference, Auburn, AL.

14



=. %t Appendix

Mt -

5 4 83 w4 Rubrics 78

MATLAB APP # ¥ 5 #f Rubrics

BARSIMAPP RATENONAIRERERST Z AN
(¢ [BHrwnipigsensy
3 | AmRIasEsEsy
2 | MEmmIeEEsasy
1 Byt ESEEY

CAEXSEHLIMAPPHORENGNRIRERAABLB SRR AN
4 BERNIREERRERES ST

S AynriEiieXEEEszeE B

2

1

ﬁ#%lﬂ$$ﬁiﬁ%ﬁ EX X
BT aiteE mﬁ &

A MATLABAPP ZHBHARKHN SR e
4 | 3% MATLAB APP designer % #f B & APP - _|
E) _B?‘E%iMATLAB APP designer % /£ Bj % APP |

2 {irwj&a:?ﬁ;u MATLAB APP designer # 1k B 4 APP
1 | Rk #4728 MATLAB APP designer ¥ 155 ﬁ-_APP_

#!ﬁﬂ?t! R e LVICS Y : :
:D T LM PR R AT S ET%ﬁﬁiEiﬁ%E&ﬁiiﬁ ﬁTﬁﬁlﬁ
% B EAT B R SR 98

3 | THMHARRTHE  ETARAEEALEAEEAE A
2| T W PR A AT HE  fe ok A ok Ak
| 1 | .&ﬁm&ﬁﬁ%ﬁ.‘&% BARELR  BRFRTIAERAANE

15



L FARERR K

A MATLAB APP R b TR E XL E2 A AMEARN T ER & §
REE R RIEE

B +oBRMIE FRARMEZRE - iASHS TBA MATLAB APP A #ic TR & X 8 ¥ 25t
Rt ERTH—EHENE AR EHEIZANIBTHREALTRE P HLTES 1
BREFR—HARE L7 X7 AERBHFERA  FERTAMBES > G 8%
BEATTRR FEARRUAEAZBRAEL RS T CARENTHSEREES
V2R FBSHS RAZBRF BRI RMABARERARREZL » GHHIBSHK
B BARAMAA LA ENMA FEREREAAE - R T H B ER %15 ek
ERA0 RBEHRREIRERS -

EFAERARAKIRES
FIRAE Bls HLr

AACHRE LR LEEAMUEA A BEL R Tk -
%&ﬁ:ﬁé—_

a: 2024 /ol/02

16



4. Staff here put a lot of time into commenting on student’s work.

| AP RESIRAT 4 E BRI -

|6. This course has helped develop my ability to work as a team
| member.

'8. This course has improved my written communication skills, i

:12 Staff seem more interested in testing what you’ve memorized than |

15. The staff make a real effort to understand difficulties students may |

e M4 (Course Experiences Questionnaire, CEQ) 3 B

e ) S

e

2 T
i

1. This course has ‘Thelped me to develop my problem-solving skills.
ErRE N3 AR RAMA DRSS -

2. The teachin g staff of this course motivate students to do their best
work.

ELPTRG RGBT £ MG TR -

3. The workload is too heavy.
WM THERET

| HBRETRSHMARTEEMGHR -

'5. To do well on this course all yot you really need is a good memory.

TN ARRALER T TSN -

7. As a result of doing this course, I feel more confident about tackling |
unfamiliar problems.

A LEEMMAGFE > ARIRA BB TRRAEFAF %ﬁ#‘.l
M -

1

BFRRETARFRBYHES -
9. It seems to me that the syllabus tries to cover too many topics.
L EBAR  HEXALFLLKSEMT - B
'10. The course has e encouraged me to develop my own academic
interests as far as possible.
APTMERM AT TRERR A S0 LHRE -

'11. Students have a great deal of choice over how they are going to
learn in this course.

£4 BN RATE TR T oIS AR S &M -

what you’ve understand.

MR RRARAT o ARG ER RS -
13. 1t’s often hard to discover what's expected of you in this course.

ERFIRERE LR RBRNEHE

14. We are generally given enough time to understand the things we |
have to learn.

BN BARAHOFNERBANLAEHRE -

be having with their work.
HEERHRETREENETALHER -

|1

16. Students here are given a lot of choice in the work they have to do. |
FEMYRAILABMS THF EBRT TR S8 -

17. Teaching staff here normally give helpful feedback on how you are|
going.

HEARBFEHEAALEAUAREL TR B =M -
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PRAZIEM P& (Course Experiences Questionnaire, CEQ) X H |

'18. Our lecturers are extremely good at explaining things to us. —
BMMER -+ W ER RIS BAN - |

- #rwe B AEEMEFRBAH -
20. Teaching staff here work hard to make subjects interesting.
HPEARFFRIETARMAE RS S -

19. The aims and objectives of this course are NOT made very clear. |

121. There’s a lot of pressure on you as a student here.

BREZRESLARRGRS -

22. This course has helped me develop the ability to plan my own
work.

HARENARRANAATHIHES -

123, Feedback on student work is usually provided ONLY in the form
of marks and grades.

AL THEHE AR AR

124. We often discuss with our lecturers o tutors how we are going to

| leamn in this course.

BNBEHFAMGE FHRANE AL IIRETSE -
25. Staff here show no real interest in what students have to say.
LR ELRHBLEAARAGHRE -

26. It would be possible to get through this course just by working hard
around exam times.

 AERBMEESH AR TEERE A -

27. This course really tries to get the best out of all its students.
EPTRAL K W WA R 5 -

28. There’s very little choice in this course in the ways you are |
assessed.

Bt ot s DEESEVLEE S X

29. The staff here make it clear right from the start what they expect
from students.

WL — NI AR N s -

1 2C)4

|
12 3(#

3 4Cjcﬁi

5| IN

5 CGi

30. The sheer volume of work to be got through in this course means
you can’t comprehend it all thoroughly.

ZRPEBITOAE LA R B EREL DB NE o |
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