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Freudenthal2 w3lF oz F83% AL AG
A FEL FAJFoz dojstdte Aol 3
a4 old AHE Fg-Ad ¥FHo=E o
48 AL Ansn Yok

A8 o2 v AR Yuie ¢
Fe Hugg AHQA AAHTE L3}
obyz}, Aol =717t viFelx 2 <t Wi
Aste #AZE Zoe 729 BUAEE A3
€ Zoltt. kA vl Jidel 23S 1eEy)
AaAe v @A HF olsirt Hasitt
vl A &2 uE Agd WA de 53
A BAE olshste Ao|th(Kaplus 5, 1983,
Cramer 5, 1993) o] A= P} FAFHo=
A, 4R v BAE y=mx FE 7
g Tt 2¥E 5 Yok Y=z E v
4L AF3E Ade FHd 93 sledo
y=mx+nSE EAE HA< wAH JF
© 7EHooF gk BAY y=md] me HA
o] 71&718 9uisted, °] 71&7) m& =3

U9 vlgoln T 2% 22 Aloly Fg B

5 =

=
Aol

ir

13) ¥lg 3 F&o] opd Aol v HeE EAE HAste A= AU & vHAH FEojTdn &+ Aot
5 1Az vdde 23 ¢ Ae FHo) vk A I HAYo] viAF FEL d1 e AL
oftict. Cramer 5(1993)& 8 Wy F4holA 33389 o] 25 AA 53 2& 2AE AAUT
“golg} o7t FFHE FRL £YoE FE1 Atk ot BA AU Fol7t 9 ukAE 2

Il

sz‘ ; 3x=135; x=45

wlo

< o Fole 3 ¥AE 2T Woj7t 15 viAE X W Folv B viAE ER=IT o] dv 2%
FAHE F 3270 Hid4g o83t g3t go] FAE EA

- 430 -



NAle 4 - S ki3
o B2 AA y=m Yo Yeidth. =3
B FEL E2F 04 A /3L &2
& 5 gle o9, vHFHNA o 3
A4 4FL Fae 9L 2gag?

e

IV. 8 7189 2|8 24
Lo e Aas 24

v 7lde] A@d 242 FAAJAN? Freud-
enthal(1983)2 7ido 2 A9 vy A e
ZA9 HE H & 2d FES 873AR
vlo] it =7& JtRe Aol vlo] g Al
7+ ZA He Re dg Z27]9 olgAgan
wala ok Resnick® Singer(1993)% 4 A}
&34 g1 viet 2 BAY disteq FE3}
A 3= YAl ¥ i@ %2 (protoquantitative sc-
hema)S ot E°] 7IAR Aotxn FFsT Y
o 3 FolAM 2F7|(fittingness)'” =47 g
(covariance)'” E2jo] U] F HF A2 7|
ZE 3 A5ty Yoz B} Hoffer(1988), Lesh
5(1988), Cai 5(2002)% ¥®] 7Hde] =92
wet W shdelets @3k itk Resnicke
Singer(1993)7} 2ate TF7] =R F ALE
$ 237 M E vnE Fof Idu By
A3 v Ade 24 vng Folga &
F Ag Aol

old g o}E9 FAS FAHLE H g
o] Aejdoz ojBA FAH=AE AHHEY)
2 3 A Fo dF AL I3 A
o], 13 Adoz fdE Aolge 7MY
ol Resnick, Singer (1993)= $oll sl ©AF
22 Fgde w89 4893 e vk
Atk G o, B Aoz I
LA ¥ AE 2L ¥wxE Jdd Fo g3
A3 AANAOEZN FFHOE AFE A
g3, A B4 =4 HFHoz oy
k8 Atole] AL obuEl F Atolo] FA e
gzt F82 AYstA @ Resnick, Singer
(1993)9] w24, grE7(fitingness)e o}FE°|
QA olsiste /M st 712 AHQ A 0]
ot AdolE AL3A e &% ARF &
oA ofolEL FH Fvld T S 1
T F fon, it 712F% FEAA otolE
& A7 Fel g Fot d F Qo o
ol ofo]EL oj2d LFIE FHIE &
o(gttt, UF =t UR Atk 5)E A3
g9t a5e oj3d 237 #AE 9Fy
BAE AN & AdHez 2 Ye A
o2 By Yok

E shte] 94 ¢ g Ade AExE 3
olt}. Lesh 5(1988), Resnick, Singer(1993)% ]
A F2e 3We THIE +943 12
Bz B3 Yok old ololEE F %o} 4+
Aole) @ Yl WEG @ Fdo] AR
o el e 495 AAGE FHE At

ol o
°o4ds

ol =
AL

14) 3 27) =& %ol M2 %7] BEd T AEC ¥4 daE A4S et
15) 27) ¢AZ2 WdE F FEo] vgHoz £e wnHHog A Hgds 42 Lo,
16) o}lFEo) Ag3te 7ol WE dol(@th FHh, &o, B F)e gl me A A7I7E bz o

S0l § 4¥ ofole) F¢ ‘2

FoiUE AgstA J4 g F= AT @

tio tlo r|r rlo

¢ & A

_7}\_
A 2717F 715 BHE] FaF ¥
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A Historical, Mathematical, Psychological Analysis
on Ratio Concept

jeong, Eun Sil (Jinju National University of Education)

It is difficult for the learner to understand
completely the ratio concept which forms a basis
of proportional reasoning. And propor- tional
reasoning is, on the one hand, the capstone of
children’s elementary school arithmetic and, the
other hand, it is the cornerstone of all that is to
follow. But school mathematics has centered on
the teachings of algorithm without dealing with
its essence and meaning.

The purpose of this study is to analyze
the essence of ratio concept from multi-
dimensional viewpoint. In addition, this study
will show the direction for improvement of
ratio concept.

For this purpose, I tried to analyze the

historical development of ratio concept. Most

mathematicians today consider ratio as
fraction and, in effect, identify ratios with
what mathematicians called the denomina-
tions of ratios. But Euclid did not. In line
with Euclid's theory, ratio should not have
been represented in the same way as fra-
ction, and proportion should not have been
represented as equation, but in line with the
The two

theories of ratios were running alongside

other's theory they might be.

each other, but the differences between them
were not always clearly stated.

Ratio can be interpreted as a function of
an ordered pair of numbers or magnitude
values. A ratio is a numerical expression of
there

how much is of one quantity in
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relation to another quantity. So ratio can be
interpreted as a binary vector which differ—
entiates between the absolute aspect of a
vector —its size- and the comparative
aspect-its slope. Analysis on ratio concept
shows that its basic structure implies
'proportionality’ and it is formalized through
transmission from the understanding of the
invariance of internal ratio to the under-
standing of constancy of external ratio.

In the study, a fittingness(or comparison)
and a covariation were examined as the
intuitive origins of proportion and propor-
tional reasoning. These form the basis of the

protoquantitative knowledge. The development

of sequences of proportional reasoning was
examined. The first attempts at quantifying
the relationships are usually additive reas-
oning. Additive reasoning appears as a
precursor to proportional reasoning. Prepro-
portions are followed by logical proportions
which refer to the understanding of the
logical relationships between the four terms
of a proportion.

Even though developmental psychologists
often speak of proportional reasoning as
though it were a global ability, other psych-
ologists insist that the evolution of propor-
tional reasoning is characterized by a gradual

increase in local competence.

* key words: ratio(¥]), proportionality(¥]#l4d), proportional reasoning(¥l#3 &), comparison

(8] 3), covariation(F), pre-proportional reasoning(d ¥l&ld F&)
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