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ABSTRACT

The key factors of the students’ learning outcome in any subject are the teaching
activities and how they motivate the students. Strong motivation and interest can enhance
learning. When students are motivated to learn, their interest in learning will be reinforced.
The main factor that promotes achievements in learning is motivation. It is an important
psychological need for individual successes. In theory, the high quality of the learning
activities can continuously maintain a student’s motivation levels. Therefore, it is
important not only for teachers but also parents to know how to raise the quality of the
activities in order to maintain a high level of motivation. In this study we explored the
factors that affect the motivation of junior high school students by applying system
dynamics and causal feedback loops. This allowed us to explore the factors that affect
motivation and identify methods that can be used to enhance the students’ learning
motivation, providing a reference for parents and teachers. The study found that the
motivation to learn is affected not only by the teaching methods used but also by the
student’s environment. To continue to raise and maintain the learning motivation, parents
and teachers must pay particular attention to the following three points: a) a good balance
of diet, leisure activities, and sleep habits help a student maintain both physical and mental
health; b) teachers should encourage students more, foster good teacher-student
relationships, and create a class environment that is suitable for learning while parents
should pay attention to discipline, create a good family atmosphere where the students feel
supported in their learning and keep up their motivation; c¢) use multiple teaching methods
to further build up the students’ motivation as well as adapt to their needs.

Keywords: teaching methods, learning motivation, System Dynamics, causal feedback
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® — M EHREBERBGHIEE —BFRN - F
—FE R AIR B AT G BB AT A AR B B
SRR ERE T ARMGEE 0 A
BItsE AT A EARIRE 0 K IBBE 8 Rt
FORIEEFRIREE o

S
b

Urban
Residents

® 7% & (level or stock) & — ## Z # & (accumula-
tion) ; #f A %P AR ATENRIRAIFIE > G 2R
ATEF AL AT BARE AR A -

43



* 8(4%)
3% 9% T 3% P13 A
® % F(rate or flow) & —EAE » AR T8 %
ThA RBBENTHHCEAER £ A

g Recidents o B FE A 00 B BRIE 58 30 5 A5 2 0 1 4
Increased Rate FTEHRFEL o RARERRGEE -

W= ® ;i & A2 JR (originate) 7 ¥ R 4 & ik (terminate)

7}’\11% %-HTIHLE%Q/E@';?&) /éJiE-‘“ﬁFf’&%J

JRER/ M A g BRI AR f#}/é] i3 EE(SOHI'CG) aa RE
0 # 2L (destination) 3t R & & 4 Z & > QS A M

du(sink) o = fEH A T ERE | EoT o
Bh AR T L‘jbﬁv‘ CHRBREHZRFCEAMBRZIGEBE M > REFE >
2007 » FEREZEEZEGEZEHRK 610 R 39

A RGBHREHERAREHRERERS

AGEEEEMGBRERLR AN BEASEA K F 2R X EEMK 122
ARIH Y K E ER 8 45 48 B 64 7% B (Sterman > 1998) o M Forrester (1961)3% 4 % %) it 2
ARRBZFERFHNT I WA

(—) & 3= 45 4% $] 22 34 (Information-Feedback control theory)

EAEOHASLRRAKRMATRIREAASHESN T O ER-HiEr 2
(Cybernetics) ° 1790 44X FL4% 4% ¥4 “governor” (— 48 & & A 3k o) BARA B 35)
B B2 AR THEAH# A3 —RERRKEBHM ZOERTFIREEN AL
O B TR 0 BEE 2 b B hb Ak JE 2 W3 3k 0 1947 4 22 - Norbert Wiener JE X 4% 7 i £ —
Cybernetics | 49 & 4% » & I 2 5 " S SR B4l B @ #12 , > mi
FHBIE2RERICERAIRAS MARRERAB A2 B B2
DI G HZEOEKT © 2000) - 34 BT R B B S BRI R F

BB RER XA AEEAT AR E L6 H E R & Forrester & /5 &4
EER A S S EE AR AL G A 0 o ¢ B2 (Cybernetics) 8 E 88 &2 4 ~ B 3%
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#eAR(Servomechanism) a4 =) £5 42 4] & R RO o fTH A B = EEThAE 0 BB A
G RIEFE T A LN EIT S B I Forrester 438 K Z3MB| THA S LA 0
AFME 0 do By B A 3K K (amplification) 2, 4% /]~ (reduction) ~ B Fi] 4E % (time  delay) »
B F#moise)E/ERA > EENDEEBRFHNRRITHLERELGBE(Z AR >
1999) - B A B MR E A BR T €A RN N aysFE - KA e D3R

# IE 1) ) £8 3R #% (positive causalloops)$Z & 1) & £5 3% # (negative causal loops) g 45 o —
ez EaEREERBALARELAALE  FAKEHRK  Bb FERE
WA MAMRREDEREEAWH A RUE  RAKBBTETHRENRBEAN =

l@

(Sterman, 1998) - gboh » 2 %@ R RB ZAER 09 B R4 AR E TG - g
HREFEBEINRELHOENF > THANEEBE AR RAREEBERNE
30 M IEAENE AL 2R @ A A BF R AE P (time delay) B o EAEASMEH A S B M A4
RBAGATAGER  §ELBRRNTE S LELZ Samty T4 % B &AM AASHA
0 HENDBERAAERMRLeSEK - Bib 35  HIEARITARR > LAE
R e IE e > BRI REBFREET A 460 R(EAME > 1999)

BT i BEEEA AR BRELREEIMBAEEA KRR HAKEL
MO ITE  KMEEZARBRN LG BEMBERARRRA RO REFK
W o 24 ER > BMEHIRE L — KRBT EN AR TH - RE NI HFE RS A7
Hme E R EHAHS RGBT NN BREBEE  €BEEI T KRR RA
#(Sterman, 1998) -

(=) %k ¥ 3 (Decision theory)

AREWOBR  ERRBRNEFLENTR - N F KRR KEUEL > B H1L
RBGRER O EEBG LOZ A o4~ REFF4E - XBEFE - AW - HBERY
EE - BRPLEENR FAETRKBHEETREETHETHABHRAATELFT LIE
FTHRERE-—HBETARAEEGARES Bt ARBIEFFBRALAGEARE
B Ae A MRAFRH R T ALY 8RARIETERRERRIAF RN



WA BREFHAM R RBREOFE - BRI R A AR R H(Sterman, 1998) -
RAORREBFMLRZIEADEF L & BEERANBUTZ A ETER — L
$uRASGNHEBARMEBE - B RREBRAARERA AL A EINE
ROAFRRBHGBNPE MAARBESESI M RAARZMOEIH MG £
—FRA > BRAAKRAKRAE BE > ARIEFTHHRA - RA - RAH M
AYREA 5 MR R AT RARIEBCR AT O R A S BORBLAYIR UM & A AT By e R T - B k>
FBWME BRI > T A K EE A %R a8 6947 & (Sterman, 2000)
() % % »#7 89 5 7 /& (Experimental approach to system analysis)
EEHERNETAS AAHE2ERB IR FEN AR E TR LN 24
DETA THEHERIANTBREARALETLAORREFERMG > BP LR
(simulation) o & 3k # 3% @Ak 0 T LA BAAREER 910047 A B 69 0k 0 3034 @R AR A
KRN ERORIE - AEBTFR BRI ZR R FLZHNERNLEEEARAETHIE
FAARBLE -

(v9)# 14 & H #% (Digital computers)

"ER L ABEFBTFERBRGER - CRIOFRTHSIANREZGRA B
%% 4%

S

EL A REAFPET > A EHRAMELRIZRNRREA L E ) L
#% -

Forrester (1969)¥ 32 4% % %%/ f& 242 1 £ I8 Z 45 8) AE AL A 5 B (T-stages) ° & L
SRRER G P B AR o) R RS Ak E sk 2 B AR A0 30 4 R RA SR B AR AR SRR ST AT B AR
M RETREL TR EARE P EMRAOG I EHBYRAG R Mo n
M mATEABHZEX TRAIENGPAAEHE AILEARALNOSEEaHE
EETRABECH T X ZHR B TEBRAZNBRZNARGEAATHHYIART
BRI AR e A A L BT RSB AT % A AR Y BT R BT R AT R R 6O
BoEBOERLEREATARMAGS IR EREZALAEXNHEAET 2 A

Z A8 o CIRRMEARF PO RE —E5R BRI A EA TR AR SRR SRR A

46



HATIE 2 0 AEIE A K ZAMAE B AR R R Ak o LA B ] A

ST B AR

A 4

1 1L o] 2R

A 4

B EILHEKX

A 4

(EE 3

v

BB E R

A5

A\ 4
e 2
EX Y
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& kR R . Forrester(1969) o Urban Dynamics.USA:The MIT Press.

NCERTE

Vensim»& &g % B Ventana Systems,Inc.ff B 28 > & — 1B 7 8 21t ~ UL ~ B4k ~
S ERECHGHEZAEAZB BN ORE - 2 A E2RRZHERNEETHE
FRKBESHRBIREEEZ T UERR R R R ERAEY - N KGR RENE
LA A SR A F > M Vensimik & S X 4R 69 3l A8 F @A NI ES
G~ G RRIRR ZAFA R BI(RA ¥ > 2002) -

Vensim T ARt —4EM 5 BB T X > REILHREEERE ~ A2 E F48 B
MR CE A B MAue) & X Ar Ao iR e &8 4 Bee ik 0 305 &4 B R 69 B A4 R
BWENTXNEARA > EF BB R AEEZ L5 T R ° M B4 A Vensim 75

47
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TEEEK c MBBBEXEIBRE > RMITAT A ERM R R M@ > £
FimAR K P IRIN e 0 ST ARG BB A LB 6 45 4B B E T OB e T AR R A
H o AR X E S E S B KN B(E A A 0 2007)

AAREER 2 S0BRE T ERFARA TR AL X LT HK LA A 5D B
Vensim5.0 REHR R DK E -

B REEBERH>ME

REBEHLERFHERRBRAR G ECATABAEES TR RARREL XY

¥aBREMNRABEETHEHERNT  REBHAERME —ME48 F 5 R 09248 2L
EARF AR B AR T —EEZNER AN REHRATILE G TR0 o
oo REBM W AERANANAT BRI EG A AE T A EH  BUETE
TSR AFRIOBR 28 EEDNNERT T SRR TFHTAR
REARHNEEZR % ©

RAAREFR TR E > RESE 480X SRIFBUR MM EH E RN F
FAERARERETREAEH SN - ERAT L TAEHENRAREREFEETHR
AMLAE T AR E T 2S00 > A BB R 69 B3k o

H=8 XBREEX

WA R RAA MG RR  1F A A S ey 3~ SBER B dr » R@IegRERE
SR 5 R RE A B 69 SRR T LA = AR (review) ~ 4R &-(synthesis) #.4% i (summary) 1 SUEK
FAEELERANBREFEBERZERRER W A KRR E R B ) IR0 A7
PERTEAZEHMOR T BALBENAMAREAIIF B ARREHER
B2 B EEEE UASBRGERTELZEHRI R L -EFaniitk
BREBELEHRNRF LA THESERFZMGRRIHMG  HAT B4
BB ERA 2 I -
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A 2B/ ARYGE  BEBRAHOBERRN RE YT L LT HRZ
BoeR & RESEELELEGRIFTE - AFLPAHLH  F B L EL TR
REHETE AR ERMGE R LSS R HE AN ERM
HE AR SO L ERENRRMGERALRE FEHLELEHRIAR
MR 4E - %y T

At FAZEHRNESGET
R IR TR 0B E R KB T RS ERRE ST 4 W
R GBI UT R AR RM bR -

z*z

BT By iy BBy B] T2 5Bk

X REN Bris
REREHNREA BT TR —REELEL  HA
EBENREF > BERBENG ST HAAG
78 0 ¥ 2P Gt R % T Rolfes et al., 1998) -
RERZEBALBRANDEZR EFGRRE - R
R gsE £ ak > 2003) -
GO ERHERELANEE AEHREE
TR B RS RARBRERRIAER >
2004) -
GOEEAERTHREVEBBAEAZCEZE R
BT~ ARG E AR IEGEIaa - #
A~ 2R EEEAEM > 2005) o
G RBERLEE ARG AR S B EE

FERAL REHK Ed

2008) -
%wﬁﬁ%éﬁ#yﬁ% o] o & & BLAB &
o MM TR R RAD KIS

Bf &?&k%@ﬁ BN RBEIEAE S KRR
Z(BRHMA S ARER - @ﬁ ERvAL R P g
2009) -
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WEm%FI R AR ZFAEZEEBEE
EHANEZRA $E2AEXRRBEENREF
B HEERAKRTECHEBEATTLRKE
o mIERHEALERERFSEAKE 0 2001) -

HEPE AN REHERETNE  eEZEAR
SHMETHM > mPEERTMB S W FREAFE
EZ2x b eRa(REa > 2001) -

HOBERR THLZZ I BB BIREEAE

P AR RR B RE S 0 R R E AR LR B 6945
Bz —> MRFOPREBERTHRAXRRS A
LB REN > Bre¥ i En B meii A TS
A& (BRSURE 5 2002) ©

—ML BRSPS HE AR AENE
¥ IF fiE ~ M8 i o3 91 4% G S 2L S AT A 42 A8 B (Rueda,
2002) -

EH T LF Dewey 35 1 Mo —fER 24 £
Bk ARSHEHNERE | T
2007) -

HEF U FH R B RGP ERAAHNEE
AR BE TS 0 2007) -

3z
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&8 it

IE &)

HE AP LT G M R
FIRE T AR fo 2 4 — R 2 ~ 4T3 ~ F
B2 Begm s B — MBS LY mIERE
AR FHEPEZ R R BR2AEF AL
2 EHHF L > 1988) -

AE AT AR D ~ KR RASAS ~ X o X4
T2 AFXZEHBRRSG > AARAXEFLET
L REZBRTVTEFZNBERFOFTEAN > LR
BB EE > MB TR UIREE B ¥k 0 7 Re BB
FhRHZEHHKER AR > 1999) ©

TR e Ao 10 o WA PRI A A R B
B HEAWSEAFEABA(RE R - 2002) -

HEEAFET S E NPT B AL RS
BRI MABRENLE RS AN
k2 8 Rk GEBE + 2002) -

T PTIE B A EIRIL AL A B SB35
HEZERBEORREVEHRZTHNSLERZ
A2 ERR HEFERERZROMIPIZIER
MHBERREERFHLERE  KITRASZE
Z 2B RARGEE S ~ FRBE > 2003) o
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E3) R EE Bris
BB EOHHE  RTURAZANEZEAN(ER
%+ 2006) -
FREOZERREVE F L2 E (B R %
2006) «

ERPERR - FREPERRAZEZTIRRZ
MIA BBl 14 > JE8P F 32 35 ST 3R R e 34
S8 HNSEAZEHROBBE AR EDNY
B (8F & 3 > 20006) ©

KRR e RMB BT I T BRI » BRI T4
28 Ak (FR3% B ~ A 445 > 2008) -

SR LHBK B

HELAARMT  $EELEF SCRFRORET 2R HRTIIBE S
WHEETETAR FAGEREN  RIFFEHR D KB HEFE LT & H RIF0HE
BRI TUMCEZANZE TR REGURZAEZ VYR EGETE > woE 3

FoT *

£ B

E XX 5 O

B3 2r2EHmEy R TE

FANEERI PR E T A AR F RN > BFENETHBRAEL > F

Bk 0SB B AT o AR R S SR TR 0 Ao BB AL 0 i i B
LEME  RALER -
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ot 2AZBERAZERMNGERLRE
P RFHPERN BELH G SR ZERAARHGEL B4 ™
WARB XBRAR3T T 4o > 38 % — B F SRAH RN ELATRKRBIE ~ RS
B AR S 8y~ 2 E R A AR E AT 5 AR A S B R 6 B R B 4% -

— &R YIE

HERENEBREERER WY RRAEHERRNRARY  AFHEAK
BRI R e BB R B R E 0 B AIRIF KRB EAE(FR3% 3% > 2009) © H &R RAFOIER B
BARETUREZEHGHERERK BTURBEZENE T AL AREAR T
VESE o
()RR B 1E RS A AR

SHEEHALRREBAEZE AN B EEARAREHETRREH S
SHBEHEAERBERET RN BB EQ008) 45 Lot 2 A RRRSEAR A
FREGBRBEEIBAER > MELERRGRRBIBLLSRCLTR RACHEKRR L
BREBRCEH R cRRBEMARAEFT RS ERERAIE > BRERA G EREH
A ERARARENEREBHEE > S5 SR AKX AETHRE )3l

HE A BS & 4 R A 69 % % (Kalmijn, et al., 1997; Knopman, et al., 2001)

() F R EIE

REBNERZRERL FRA-ATREZH R AMARAGTRAL
UHRAE > BROEAETFEHABIE > FRIFQOLMARBTEEHELEL
FPARBIRM L2 TFRE=, BT ALBTALER (2 L)REZRL
FR DI HZTARRCERRITE RARAEAN TR T FRRA—HEIE
MR LT L AERAETRARGRR  (RES - BHRE - BEMITHRE

-

48 > 2004) R FRORE  BERZARRHERAFECTREAN > ARR

RS RERFR XFRRBIEXRBBARE  BTHERZREHHAL - BH
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BAEERRIEL LEGOBEHABENRTEHABREG LA ETMER
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#1(1996) ~ £ 5 3 (2000) 2 £ X #-(2003) 4944 5034 45 H £ 4 5% % o8 69 8o A R FREOR
FE B o B AR - MBI R S AN A &K ERN o R TR RS
MR —tk o FEg B SR ERS L TRRBHORTREE B TERER
QIEL BREAFRRGMA RITFTR  EmRm&kaE - fieafokih d £HERA
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B EBFAFTYSAPRRGRAMEHESNT 58 o kT TT I
R 45 %> Mz M MRIRAE E 69 & 28 xR ey owedk ~ 3 Hu 7T 44 % %
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REMTEREEEAELERATRALE » M2 E R
B R RBARMEABMOGZEGELERRRAE
(Galler, Ramsey, Morley, Archer & Salt, 1990) -

AL FREBDERBAOREN > NHE A BEE KA
(Benton & Parker, 1998, Pollitt, 1995) -

MREREBET ALTRNEETHELEw N > g
Eh GBS REMAPIAAENE  WARALTR
82 & & B RAFHFEFFIE 0 2002) ©

ALFRRFBALE R T ERERTRA > wiEE N

AS ol REE s TR £ EASRRREL S 2004) -

b AN 3 N
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R PR BELRARBES - EZNREF R
LR HR-EARRERY - ERireaeF s BiE R0~
ENRMZENRRELEZENERRE » kit
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£ 3 5 2007) -
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REWEEHFENHERIBEBHLENEIENL
AEBENOBEGIRE - ¥4 AF > 2008) -

RRTHEGEHRE R @& RATARE - AR~ IR
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AR AR % o B4 Rt BOR 5 1843 P ARt @ B
¥ gy, f 7k \BE 89 1 DL(Berger et al. , 2005) -

BRR T EII R~ L~ BRI Sk AR AR o
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