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The Computer-simulated Operation-Style Item Template on the
Application of Mathematics Learning- Using Fraction Subject in
Elementary School as An Example

Student : Ming-Yen Yu Advisor : Dr. Deng-Jyi Chen

Degree Program of E-learning College of Science
National Chiao Tung University

Abstract

Assessment is an important way to measure if the test takers’ strength on the
measured subjects are evidenced. Computer online test gradually popular today, the
test questions include multiple-choice style, true or false choice, filling in blank type,
and short essay type of question. Although these different question presentative form
may consider multimedia presentation combination, they do not provide high
interative with test takers during the question presentation.How to design and evaluate
computers simulation type (or operational type) question that has high interative with

test takers must be quested.

In this thesis study, the researcher creates “Circle template” and “Frame
template” of the test formats’ design, that base on Competence Indicators of Grade
1-9 Curriculum, and refers to the system environment of operation-style item template
which was developed by pridian researcher to make propositions. From now on,
teachers can easily develop an exam just by replacing multimedia material and setting

related properties test.

Fraction of math units have been easily confused by students, and they always
get poor grades. The students of fifth-grade are exactly in the transformation from
concrete operations period to formal operations period, the teachers play an important
role to give students a right guidance. Therefore, the researchers designed and
developed a integral math examination of operation to assist with the students’ learing

and the teachers’ instruction.

The experiments indicate that differences between the computer-simulated
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operation-style item template and written tests which were significant distinctly. It
proved that some students of high-score group can only get high scores on the writtwn
tests, and it shows that written tests may not reflect whether students comprehened the
right concepts of fraction or not. As to the standard difference of the low, middle, and
high-score group, it results that who get lower scores, the standard difference of them
are heigher. It showed the low and middle-score groups had a poor performance in the
computer-simulated item template. Therefore, in comparison with the high group, the
teachers should develop more effective assessments and instructions for the students

getting lower scores.
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4.1 FAEAFRRBERRE  SHEERY
2 rk. 45 59 48 B

HATE A RIF N RAER G - THEEAMZREHAHEL
Tk 14 -

& 14 BAERERGRI RS - TG E - B2 s

Jig i35 L JIERE ST HUER R

Tt >9% Pearson FHEH 1 356(+%) 901(*%)
I (R . .000 .000

HE2F A 63046.629 8034.500 46740.726

AR 340.793 43.430 252.653

8% 186 186 186

TENKRERT  Pearson FHRA 3566+ | 30(+4)
HEEE (B .000 . .000
vl 8034.500 8093.833 5936.833

BRI 43430 43.750 32.091

(B 186 186 186
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B AR Pearson AHRA

901(+%) 320(+%) 1
Bt (R 000 000
TP IR 46740.726 5936.833 42642.478
JLAR LY 252.653 32.091 230.500
fiE 5% 186 186 186

WIFEFR 14 Ao 0 BOZ R AT SLE ] AR S48 B 2,901 - & B R FE S156 B Ak,
GAR B 25.356 0 P SR B AT T DA BB R AT LR R A AR AR BB B 0 B A AR ¢
Bl #e A A A B B BB E R AR R R B R P A BT B E
HER B ERERTE

42 FEZRHERWA

AT ~ P~ BB AT ERETHEN TS RGN B
AV A B Bt 0 do R 20087 P SRAPTT LA 0 LRy F I A4 A 83.12
AP R A A 83.57 ~ Ml S P AT A 83.88 0 ZATERERRAK

& 15 db~ ¥ > HE—FERGR AL

95% Confidence
Interval for Mean

Std. Std. Lower Upper

N Mean Deviation Error Bound Bound Minimum Maximum
AL 66 83.12 15017 1849 7943 86581 36 100
HEls 60 8357 17.162 2216  79.13  88.00 37 100
P 60 83.88 13396 1729 8042  87.34 40 100
Total 186 8351  15.182 1.113 8131 8571 36 100

BHE B T4A 16 &t~ F -~ H=#FRay ANOVA Fro~ > SRAFT R R B2
PE.961 0 A At T3 R AR E 1961 T4 2R B LG RBEMNEE -
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* 16 db~ F -~ =K R&) ANOVA

Sum of Mean
Squares df Square F Sig.
Between
G 18.532 2 9.266 .040 961
roups
Within Groups 45673 947 183 232.918
Total 42642.478 185

43 &~ F > SrafBEREROER

HAZRMEEREZZE  FAURFIERAFLAHERETRIE P~ 5
ot BEBPERERER RGO -

43.1 S atBFERERHERA

UT & 17T SnaREE R &FAT 0 T30 AP L2 Rk
18 0 AR AR B 6 R o B Koo

& 17T Smaam kA sst

Mean N Std. Deviation Std. Error Mean
Pair 1 45 93.29 62 3.686 468
WE R EE  95.85 62 2.296 292

VA8 0 48 R AR AR AR B R AT 0 B0 4R 9 B A G B R Ak 4 AR B 40 AR
M4 310 0 FRARE RERE

& 18 Sp st Ami

N Correlation Sig.

Pair 1 gl 8 & EHGE 62 131 310
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* 19 ZraaR#Emn

Paired Differences

95% Confidence
Std. Interval of the

Std. Error Difference Sig.
Mean Deviation Mean [ower Upper t df (2-tailed)
Pair #&8|»# -
alr JERTE © o 56 4080 518 -3.60  -1.53 -4.950 61 000

1 RS

IR L= KA By ae P R SRR — R R L 4R
XA A R T ST 8 A 7T A R HE AR o B AL IE 0 S ) T @ Y
HOPIRY o BATT RTG53 kA A MRS LA R
AR R ARG E -

432 oA EFRERERH KA

AT & 20 b otam it KT P EARRA S LB RS
18 > AR E B R 5B BEBLK o

# 20 b yam kst

Mean N Std. Deviation Std. Error Mean
Pair 1 a8 78.39 62 7.960 1.011
PSS 88.84 62 2.783 353

P R AR AT P oas e RENER REMBEEN
2,000 ProAR-EEREAAE] -

* 21 P o EiE A

N Correlation Sig.

Pair 1 il 8 & $ERE 62 530 .000
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Paired Differences

95% Confidence
Std. Interval of the

Std. Error Difference Sig.
Mean Deviation Mean [ower Upper t df (2-tailed)
Pair »&:8» % -
-1045  6.901 876 12.20 -8.70 -11.925 61  .000

1 HERY%

AR LW = RPTT 0 o da ey P A R AR SRR — ARy R L $ AR
AR RBAR LA 7T BT 24 THRBAES PR E Z ik oD B0 @)
HEBRE - BAVTUER T @) P4 A K ER B LT R e R b &
BARR R ARG H AR L c RERBLERFS > ZBAHRI L -

4.3.2 BB EZBERRRBEXR

AT % 23 R am i ARG 25 0 T B AR » B B e R4
1K > A2 2B ZHEB o EBK -

% 23 Aoy Asst

Mean N Std. Deviation Std. Error Mean
Pair 1 JE % 55.98 62 15.485 1.967
PSS 65.84 62 13.597 1.727

P R AR AR M R AT IR A BB R IR R AR s B E M
2,000 ProAR-EEREAAE] -
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N Correlation Sig.

Pair 1 il 8 & $ERKE 62 779 .000
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& 25 Ayl E

Paired Differences

95% Confidence
Std. Interval of the

Std. Error Difference Sig.
Mean Deviation Mean [ower Upper t df (2-tailed)
Pair »&:8» % -
-9.85 9.831 1.249 -12.35 736 -7.893 61 .000

1 RS

RAF LM = KPR 0 R ey 2 AR R AR — e R R B 4E
AREEARABRAERL TUBTRPETRRAER R A LT LRV EHh @M
HZRRE o B S-SR & 2 @32 RAEE K E R L AT R4 R
BEARERERGTAFREE ©

BATT B BRAR > B0 R A RAE AR E AR ABEA R REAEEER F
BZASDR TRy BENEEES -

HBAEME AR T~ oA EA BT BEEEARAN RSB RE TR T
ERGIK EBMERE BG5S B R K E R B AT R
B RLAEMERHRSPZARTOCEAPHNALRS UEELM T &P -
EERERR REERAKR BR PLrasBR R RA T RABRRE
AT IR BB SHramst  EEEERFA KRBT ERMMNHKET @Y
Hu5g o

39



ERRNE -0 K - )

51 &

A RARBAE A RBFARME R R THERAZAAREFRRAENRE - A
F~ BER - moAE o MR R FARF AR 0 ERBRAF—B AN
MBS EsBRRBES [58] Aabtir 0 T ELERHRRE A RERRAE -

o R RRE AT RER N AR ALY RN RE > AR BEL
ARBAEIRE S © BT AR H LB A KB K ER RO MG - R T TUEHFEXZ
I > B RG] B — BRI M 0 TUAE A ST A -

AR AT 2 IR F A AR RAAN G LR NBR NEEMT K- F - %
AN BEARRABELRGEARZIRGEERE LR B2 E RS
THRIBHNEAEMARER K> PraPABmE3 @ E finsg M3
SEeEANRR > ERET ARG oaEEE AN ER EEFIF R

AR (D&Hoani s AR EKER R EEFHRE 0 RLik
BEBHR,PARTCERIHNEER S - (2) &~ P oraffA X8+
RRABARE FFAPRYSEARBA S ramE P E S AR RANTE R
M2 @ ek o 4B BB RATE XL mis @y % -

52 RRBRIT®

(1) & XA RAR
B AT A XA HAREENRIRYD B H o AR e AR 0 £
e R RGBT ER  AEFRHRERANTR -

(2) ST AT 8 B P AR R A HAC B PR S 0y 2219 J& A
AAFERNF - BRBABRBENERELFER I BHFT AHRE » &3
BE AR R RAARAR - BRBR A LA T USHH B ARG S iR (F5
BB TAR) RRECBMSHKa MR (REMSHEMFER ) £ 518 L tb4iA
B TR AR AR 2 F -

Q) e R RAMAHBHEN TR

P AR 40 B) S AR A A AR R B £ PR AT 4B P AR 4889 B 2 7T #E
g [o#) WEEER > AT A AEERREHRELFHRHEHTE -

40



5% XK & B M

[1] Bugbee, “The equivalence of paper-and-pencil and computer-based testing”,
Journal of Research on Computing in Education, 28(3), 282-299,1996.

2] Z#F% T IRBEUVRBRRIAABIRRGTAENE > BB RS 0 #

WX KB 96 F -

[3] BRA3F T BAFALKAARAR 2 0T R E M~ U F — B BPEARB &
BBl BB ARE > B 0 RE 96 F -

[4] Yu Kinugasa, Naoko Yamashita, Toshihiro Hayashi, Hiroyuki
Tominaga ,Toshinori Yamasaki ,“Operation-Style Answering in Multimedia
Testing System DrilLs-M for Kanji Letter Shape Learning” ,Proceedings of the
Fifth IEEE International Conference on Advanced Learning Technologies,2005.

[5] #FHF BRI ANEAF—FREFAEHPEF A 2T RE 92 F -

(6] H4AE TEINEFREE»HMSRERMBABAUIAR > B REFH
2R At RE 90 F -

[7] BEE - AREM - HREE T RFL T USRI ELHEL
WREER O BHAMEEN b= B8 RBI93 4 -

(8] fT%Ax  "HRBIRAABAMR T ELS A 0 A RERAT 2857 8
535-540 > K,& 89 # -

9] MY T Zuabap F M RAER A S R IRt 0 2EHF > 577 45-48 >
KB 88 & -

[10] SRAEsk > T 4R LAEF 5 4L 850 & A4 A X P50 B A0 - A B P SR A2 A R HEIR By 1F
Bl BB ALRRMEE  AEax REI F -

[11] M55 TR ESF S RANHE L RARAER > AEHBHFAF =+
ANE F—H KRB M4 F-

[12] A3 T 2T MEARAA AT > BILEEFRRE  HAERX 0 R
90 4 -

[13] sRA& % " AR B AR A Ko 2 38 5 WA ABR 40 88 2 40 © R R L3R4 o
I EMBERRARE  BEmX 0 RE 94 -

[14] A REF - HFRARIFE- RKAMAHKEFE - CHBIRAE - 6L RE
91 -

[15] #3g 4 - AKX EZHARB HE A% - BILE THF REHFT ARG KA
Mt o KB 95 5 °

[16] £ &% " 5 HAERAHAR A R RFAFHE > RBAL > ALHX RE
93 &F o

[17] Simon Hui and James Liu, “An Online Template-Based Authoring System for
E-Learning”, ICWL 2005, LNCS 3583, 38 — 48, 2005.

41



[18] Armstrong, Barbara E. & Larson, C. N.”Student’s use of part-whole and direct
comparison strategies for comparing partitioned rectangles”.Journal for Research
in Mathematics Education.26 (1) ,2-19.1995.

[19] # A3 BRI DEAE—FREAEHLLYAE 21T RA N2 F -

[20] ZAaf T B2 22 E B AR F Aok E 0 kX HaEE - 2004 £ 8
A 20 8 > B A :http://www.worldone.com.tw/magazine/magazine.htm °

[21] Johansen, D. H.. “Computer as mindtools for schools”, NJ: Prentice Hall,
Inc.2000.

[22] RR3EH T FMGN SR T EARBR P BP0 Bk B o 2
HKERR > BEARE LRI RE IS F -

[23] BRinss > T SRR — AR LR BEATH ERAGZAR > RBX
2o Bt KRB 92 5 -

[24] BB M > T 4% F 2.0, > [On-line].Available: http://www.caidiy.com/
PXZEHBHEERE - HOAHERARLE
http://nflcr.im.knu.edu.tw/read/a_analy/index1.php

[25] Reimer, K., & Moyer, P. S. “Third-graders learn about fractions using virtual
manipulatives: a classroom study”. The Journal of Computers in Mathematics
and Science Teaching, 24(1), 5-25:2005:

[26] Klaus, B. & Leonhard, D. “A Tool for Supporting Graphical Interactive
Assessment”, Proceedings of World Conference on Educational Multimedia,
Hypermedia and Telecommunications, pp. 831-888, Chesapeake, VA: AACE.
2004.

[27] Moss, Joan & Case,Robbie ,”Developing Children’s Understanding of the
Rational Numbers : A New Model and an Experimental Curriculum”, Journal for
Research in Mathematics Education, 30(2),122-147,1999.

[28] Behr, M. J., Lesh, R., Post, T. R. & Silver, E. A.”Rational Number Concepts,
In Lesh, R.& Landon, M. (Eds.) 7, Acquisition of mathematics Concepts and
Processes. 92-126 New York : Academic Press,1983.

[29] Hunting, R. P. & Sharpley, C. F. “Fraction Knowledge in Preschool Children”,
Journal for Research in Mathematics Education , 175~179,1988.

[30] Piaget, J. Inhelder, B. & Szeminska,A.: The child's conception of geomethmy New
york: Basic books, 1960.

[31] Novillis C.F. : An analysis of the fraction concept into a hierarchyof selected
subconcepts and the testing of the hierarchical dependencies Journal for research in
mathematics education ,131-144,1976.

42



[32] Booth, L.R.Child-method in secondary mathematics.Educational studies in
Mathematics,12,29-41,1984.

43



i &k
Mak— BFIPEES R
PN YL YTy L

B A5 4F -

BARHEGHEETARMATL—ME - BX—HHNEHMEENME > B
R THREETHKER LA XARERMRENEZE -BE B0 E RF
RoWMAERAR ARERBIEAHGRARUEHS RAIZAZERBZIS
# o

PlAE A RIy BRSO NZBEELSRHARZA > @R eH
ANH O FEHSHE L 0 B RERGH G0 B) -

RaR@AL BMIEFER FHEHIZ BAST #HL
RyrRi@Ae @BLEEE MEAL D HAE HKLE
PERBEAMATEFmWA

ZAARN  FHRAEDEANAR BRGFECATHE AR FEEARAR -

—FRGMERE (1) B T(2) %
CEREER A

I

G I

e 3

%

22

R A&

v 3 o W

KA A E MR BIESIEG RN ARREER S

THERRERA A

R EREHRM S —BERTH

HEEARR TA KR AA ARG ESE

%c ARER -

it 1 Bh #34F B FHE AT B4 -

ST R R AR

58 EMAHS SR RB TS H o -

OO0 I | Ol |W(DND|—

THRAE R RS o

—_—
o

TRHAFBA BRI AR °

,_.,_.,_.,_.._;._;._;._;._;._;,_.E,NF’E‘H‘Z@‘?%

G R (Y (S (Y S S IS N I I NS
AWl W W W W|W| W W Ww|w|w
DI DN (DN (DD ||| DD

p—
p—

WwRBAER TR BAFHRE TTUHE

44




H o

12 | A ERE > KRETSERE 41312 |1
13 | B AEMIEE A —MBAECROALRT F - 413 2|1
14 | # R FRAAEFBAER ER RO T 7% 41312 |1
15 | o REKKF TR » RETE S 413 2|1
16 | do REZERBMEMAAMGRE > REES v o 4132 |1
17 | ko REBRHRE T > REH Lo o 4132 |1
18 | mREBBAHEEME  RETES A - 41312 |1

~~[HEREA - HHRIIEE | ~~

45




AP ERHREZAUNSETEAIBR NSERNY S A ATARE L BELHH
4504y = 44454 (99%) » FofR 9% Bk Bl A% 0 143645 (9T%) B A & P4 -

AR 8 B E o4 B X R » 47k (principal components analysis)
tEAEREe(varimax) > kA B EH B £ & 472 (factor loadings) &
ARPEN. 400 - FBUA LR F o4 KRR B 4ME G E > #1Selwyn(1997) &
RABRE c EobrenidiE Y 0 FZmBERFERCON)FayFwa " BREZ5
ALEFBBER ERERIF A% o | do ZMFR R8> Cronbach’s o T & . 63332
5] 656+ mARA AR R A B bR K A 3 1SR Tk A Be 5| v 8 R ) ELAS
ey 4B & o B bR sbAAMIR > MmiE 18R e B B & b AR FEDS. T21%eh 4 £
2 HERESHERFINT . -

46



& 20 EMEERFEMAALAB (5 A BKREE > 2008)

% B & % (AFF)
B A E iR 8515 654535 M R RE{E R TS
AFF1 o
AFF2 THERREFRA L - (5)
AFF3 EREREEMET —BERTHE -
AFF4 BREEFATHALBERAARRGEMLN - (-)
AFF5 B RER - (-)
%A A (USE)

USE1 F R h B BAs B FHE AT B AT -
USE2 THTOUMER TR AR -
USE3 ZEETHARERARKR A B -
USE4 THEA G RS o
USE5 THHABARROERK -

B A3 #] (CON)
CONL ﬁ;%ﬁfhﬁ*\fﬂ THAF BRI > BT REA TT AR
CON2 &R BT KPR SEHE - (5)

BERETHFEEARA —MBRACRYOALERST
CON3 )
CON4 BREBANEFHRER TR Tk -
47 % (BEID

BEH1 WwRP2RA AT e E Lo
BEH2 o RERBM TR M IBE > REHE 5o o
BEH3 o REEHRHRE T REE S /v -
BEH4 WwRBBATHE  BETESwo

¥MEBRACRRRERRELARGA > Lo ARB L 22 -
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& 27T BagERENEF A ERSEEGIABKREE > 2008)

=8 B S A% 2 %3 S
AFF1 .670 . 039 . 243 . 209
AFF2 . 130 . 226 . 203 . 196
AFF3 . 586 . 235 L2712 . 096
AFF4 .679 . 161 -. 132 -.014
AFFS . 685 . 266 . 136 . 221
USEL . 302 .618 . 034 217
USE2 . 189 . 156 . 149 . 144
USE3 . 034 .107 . 101 . 165
USE4 214 .671 -. 022 . 065
USES . 081 . 097 -.019 116
CON1 . 313 . 126 . 565 . 320
CON2 . 204 -. 012 . 627 . 096
CON3 . 390 -. 063 . 682 124
CON4 -. 183 . 154 . 688 . 001
BEH1 107 g 110 . 865
BEH2 197 132 . 244 . 165
BEH3 . 120 L3 . 038 . 861
BEH4 145 . 218 . 067 . 828

Note @ & & 64 845 & hh. 400 %
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* 28 Piy# 2 E - 1 Cronbach’s 4% (3 A BR=4 > 2008)

P il 34 R Cronbach’s o
# & = ¥ 54
FREE 5} 3. 399 . 094 LTI
BR%A A ) 3. 433 . 523 Y
s el 4 2.545 . 656 . 633
TH 4 2.644 . 889 . 892
W 18 3. 051 . 486 . 868
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