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A study on the Effect of Plane Vector Instructions

Using Manipulative Models in Senior High School
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A study on the Effect of Plane Vector Instructions

Using Manipulative Models in Senior High School

Abstract

This study aims at evaluating the learning effects on the part of students from the
teacher-designed concrete vector classroom-teaching approach in Plane Vector course on
the basis of the senior high school curriculum declared by the Ministry of Educations.

The research is conducted to 215 second-year students of the social science track
from three senior high schools of Taoyuan County through the experimental pretests and
post-tests approaches. Among these students 104 belong to the experimental group
receiving the Vector-model teaching and 111 students of the manual control section
receive the traditional teaching. The analysis of the data is made on the basis of the
two-factor univariate of covariance approach for the purpose of finding out the different
effects of learners from the different teaching strategies.

The result of the research shows those students accepting the vector-model teaching
are superior to those receiving the traditional teaching. This is especially affirmative to
mathematically challenged students. Therefor, we conclude that teachers who use the
vector-model teaching can effectively improve the performance of Plane Vector learning
for the specific group of students.

Finally, the researcher offers some suggestions related to the vector-model math

teaching approach in the future.

Key Words: concrete model, vector-model teaching, vector concept, Plane Vector.
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§“£%%ﬁﬁﬁaﬁ’ﬁ%unkm%*”$ﬁ e T A AR Y
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=+

B IATI S XA 0 R R AT

2. # B F (staticpictures) : # i B2 5 1E 0 BB g (7
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11



RS b G fei@ 8 o
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LA HERIE > AL ARN P EAREFROT B R mp o
5. F B #5 (written symbols) DX T A s ok s — A ik
FE NS g e

BHFHEY 2 6 o Lesh ¥ 4 (1987) 3R RE Y 471 35 1 end il ix
T Ea RN EOER o TR R mi@};‘ (R 2-1) »w
PR EF DA AR RARE R {EEE TN PR gt RV AL
AR i s N0 g A T A H A B A Y AR R o 3
PARKEFFRAY 3 i e SRR VHEF A LT ER o

dik)
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W 2-1 &5 5 ¥ ¢h1 #84 sk (Lesh Post > Behr » 1987)
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(=) Heddens (1984) #-5 ¥  chF i Fi b = 0T v B FehrpfL o

1. E &4 2 pcrs £ (concrete level )t T 2 29 £ 9 5 e 4 -
2. L ERgipcrsbB (semiconcrete level ): * Bl * = k& 7§48 o
3. L % A Hcrd B (semiabstract level )@ * HELA B kA7 4 o
4. 4 % ferk B (abstract level ) @ * #cf enf N 5L & ¥ f247 -

12



) '-f}lz)'@ B Y PR MR BATIR A s TP
PR R SR M ENRTAORR T R T ek e i g

kB
s Einw B Y 5 1
DHER GePRE th2 PR AFd S A el Al EIE

S e TN
> ok FELZ f e

Heddens 7 58 &
]ﬁj

(z ) *p g ors s

ﬁ%FWﬁéﬁﬁ%’%ﬁiwﬂﬁﬁ*%ﬁw¢ﬁ&§%ﬁaﬁx,ﬂ@
TRET RS A RS S0 AR s ARG IRV FE B

I\E e i) \o

BB R E AR o RO g AR ARE Y £ KE AR -
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=
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13



CE A e &

Davis (1984) 22 8B4 B f2¢ 75 Bo e » — BEN - F BN
ik i el mA V- BRIEN LS AP AR ERE - BEHRE
A0 X9 w5 At ek ik Sz BFiFidE o Lesh & 4 (1987) @i 5d 2
R A iR R E R AT ME R A DE R o 3 L F
(Brenner, et al. » 1999 ; Dreyfus & Eisinberg > 1996) % 7 % #x & Yoenidd 4%
FRTALAE - A AR BAM AN R Y - AR R
ed fe kb2 BN g dE o i e i A N e Flee g A g
RETINREYEEMALA s B K EFS - BT R4 éfmf?#ﬁ(Behr,
Wachsmuth , Post , & Lesh - 1984 ; Post , Wachsmuth , & Behr - 1985)° %
FAGFETRFHF B FHER L PELA g RY 282 FEp S g2
RS W:is F: J L gk SE A gm%ixk 4 mz\fﬁ:” FEE O bl A5 Ak
FEMP R A AR SRR et RFFEHA R AR IE U E S
TG LT R s Mgk 'lﬁ*ﬁ—&'ﬁ AT FRehRt AL H TR S 548
V- pc SRR ordd L andgLi i F o5 P62 B0 p e gl
o RPN ET ML TR (52 0 2003) -

FoLEY Ak S BE LT w4 a- 78 e Dreyfus & Eisinberg»1996) o
Cifarelli (1998) 5 8% —‘F*Hr% ARSI AR T g E
B g A SRR R AR Y FER TR FE 2 R R TR
BT RN A FY —*‘*f*"}”%\ S FE-E'_‘Q‘E. LT B Y .—!z:(_ﬂ.ﬁ;(§ bz
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%%‘}J LA RAET AT R THTF L RFY T AT 0y
T Z BAEA
(=) gé'l feit * \*gfiﬁiﬁﬂfﬁ‘é Scehk s B EE R
(2 ) & E B foRbH B & 4 fRAT -

(Z) 87 Ak RS AL M2 AR o
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P\ﬁ%ﬁf*ﬁ%ovqﬁﬁrk?&ﬁsﬁi’%Liaéi?z‘t%“‘ifrﬂﬁgmz\» TS AL
Rl s d PRRAM S RO RS SPE EF4 A REY AL AE S
REMBA B A s KT R AR H (K70 2008) -

Lk E (1985) 1B -F2 A Fa 3 gV e i A Rd8l T h%ky
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B duEiR
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O
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HRBOEKIEA S o BT EHIL i B E R E R o
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FERPEL P A A IRPIT 0 FITR R o Bl MRERE A FME KE D
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PFREMES 257 R AHEF AP F P E el vz 40 L?:i*wéﬁ"’ gy
WEap o (FEHE - Bk 2010)
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P KEFAERTEAL RA 22> uFer 53 E3F Y rck o A7 H 8
R MESMANRTEEY 2o FRBEEST R 57 he BA K
BB RN P Bk o

Henderson (1970) = #rA A £ S 5F» — 55 5 ERIPEL > ¥ — 3
Ao hEHIA 5 2 FREIFH AT o dod B AR g
LIS M B e ’{m@;éﬁ“t‘ B AFlcs SR o m BB A B
fetrh o FlFMAES EFEF AR FMF RAR § 0 F 040
8 akgcﬁprﬁmﬁ@ AR R A AR - b N dondd
HEF ARG hk it (3575 > 1998) -

*@
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