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FRANHE NEAE dFE OECD ZSER} FHsts FARZLATE &3
PISA(Programme for Development of Student Achievement Indicators, Programme
for International Student Assessment)® A3t} PISAE AT WFA o= A
2 g9t o) adt 97 2% (reading literacy), 8 A% (mathematical literacy),
73h3 A%K(scientific literacy)d &4 B2z o2 st wata A3z 3 4F =
ZA B AFQ TIMSS(Third International Mathematics and Science Study)et 2©]
27 W& 71884 A4l (content—specific) HlE LIt Al EFETh= W&ol 4
o] AY3}ER] e A FA40) B 453t PISAS 3L stYEo| n|H AT
Amle g Aolzte d "adt o 7Hx] A4S FA%e Aol7l YEo] 25 2t
Aol el FAFSE T AYH] EFeA Hojuh A A& HA A & e Y
3 Aee vl g o2 B Azttt E3 ofg naolA] thdy o HE 4 e |
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W7 58(CCC : Cross—Curricular Competency)S &£335l= o FOHE &
PISA= 7], <3, 3t Al g9 e 4= FAAS o] 3 A&7
AE2A 58 AAISY HAQ 499 B 7k 9 shas} sy o) wig
Aoz udtt B7 YL T 164 AEE $8 Uete] 3¢ 158t 18hd 3} 23
ol sigsln, 29 27 AuHlAA] 5 30 Aol 30 HH ®A8te] F 1200 ¥,
EAAY] A= 150 Aol A 30EH B8] £ 4500 Ho| HALS 2] E o H ol
PISAE 39& 7|2 3ato] AA & 94 T o] Fo Ak AA 2 AA o] HEZFe]
FEIA FASE A = kot 1998 ARH 2006 A7 Al HQ] £7]7F vHE = HA &
717l AR AF7F APAE, LA A A 2719 A 3l 1998 W= H7hel Wkt 3
7HeS AA3IA dA] B2 ALslH, 1999 doll= o] HARZE AAE D, 2000 doll=
EAHAE AA "D, 2001d00= EHA A3t EA43 o Eo] & WA F717F A ZE
olo} AR WAl e g Al Mo 277 fHEEE o, A WA I ¢7)7F Fa Yol
i $5tat Eto] HagHo] By, £ WA A Mg 7| 8k geto] 7z
29%0|1 YmA F F9 Kz gdo] e,
PISA= AYAFH vu JAFE, 1 AHE 3¢ F7|2 &7ste] OECD =7H&0] 1
S o S Z*o}— b =& AT = U= 3}, PISAQ At: Y9 58,
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7%, A7 B 7|2 FR2E 7]ZZ]§L(bas1c indicators)’ , 32 58, 7|, A4
o] 7tE&4% 4 PQ—‘I ZBAA, w&2 Heo} olgA WAHEA Wile WEAR

(context indicators)’, 9 {oll 23 /\] ALQ 2722l ‘FAFA E(trend indicators) & Al 7HA]
A #E AFsHA dot

PISAY] 4|22l AFE-2 Yl 7§ 7]3o] AdE o]Fo] XPst=d|, 59 ACER
(Australian Council for Educational Research) %79 7| 2E A4 9 AA A F#
£ 33, dEd#HE9 Cito (Netherlands National Institute for Educational
Measurement)+= F2 2%Z /NEstH, #7799 SPE (Service de Pedagogie
Experimentale, Universite de Liege)~ &3 H9e] A A& oo, ul=9 Westat
AEA N, A A8 2 23 B4 etk

7+, PISAS] 58H4 o] 3ol

PISAS] 222 A QA0 R 2147]|E Aloprte B ash ohFsl 4£%FS 233}
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HiZo] HB2 Fa3H HFHo IH ‘4 o*(hterac ) <

o4 Hobs 4 Ut $3E A3} 7SR ohlet 1 olafe] Ag EPFTHE S
A gofolth, $311 24 £3}e] §0], 715, BA, ALEE ol Thope A%
WASR a6, whgd Ang Sl aTsHL A 258 A4 V5o 28
%53 9ot

. PISAS] 58 HAHE
<8t F7HEL2 UMM FAstnA) sk viE YRS e Hrt ol 23 ZAE npAFt
S E2H, PIS o] =3} Frtol gt ARk AFEHS —43}7] A3 T35 Aol g ATt ¢
& H7tEE FH I ‘¥4 ofo|to g 23 ‘UYL a4 9 A3 W ol =
Ne 71& ——’:?—T% Ao FAHET o714 R WA s 1 ‘Y4 ofolroy & PISAT}
HHo2 23d £ e F2 o] Hu, F g9 &2 thhk B
& A& 3h=(orthogonal) A o] otat A2 FEEHA A A
A4S It AAN, A HA F WA ofejrjof oF £ WA H9] Y& 24 L A
o] U, e 84 s g 3 a3 oA HFHOE thof

)
o

1) e A7 a2 $837te) 7|2 #d S Yaslsly) 9% 971Ee F45tn A Bahe
HES7] fJsto] zAEHPon, O YL b33 2t} : Jan de Lange(M8#Z), Thomas
Romberg("l=), Morgen Niss(d11t3), Kyung Mee Park(3=), Raimondo Bolleta(o]gejo}),
Sean Close(°t93;M =), Maria Luisa Moreno(=#21), Peter Schuller(22E g op).

2) Mathematical literacy is an individual' s ability, in dealing with the world, to identify, to
understand, to engage in and to make well—founded judgements about the role that
mathematics plays, as needed for that individual s current and future life as a
constructed, concerned, and reflective citizen.
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Ad FASE 02 A} 9n, G4 ofolriof & T 43 BT 42
YA AT 223 ol Aok i 5HA FASE FHOE FHHE AolE 2t
o

228}2] =& (mathematical competencies)
225}0] d4] olo]t]ol(mathematical big ideas)

Y& 2 A(curricula strands)
Ayaka} w2 (situations and contexts)

1) 4814 59
AT )%, S8 =2 0%, BYE A%, BA WSS 02 75, E4 715,

%3]
715510} 2418} 715 QAL E 7|5, BE B B39 A 7159 87HA 72 44

22 A A (reproduction), 4§ 2 (definition), #A4Hcomputation)

2z BAHAS 93t dZ3 E3Hconnections and integration for problem
solving)

3 2:2 : 2288} (mathematization), 3313 A}il(mathematical thinking), @¥r=het

22 (generalization and insight)

A HRe 1 &2 ded 5
U Aaste ¢ &S B3 7148 AdE 3 5 e FES
TIMSS®] B7}E o] ujZolE uf A3 7|t (performance expectation)
o] UA U TIAHA
oji} (AIEHA ) A3
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3 AN BAE S 2sty] siste] e ofe 493t FAlE
& AANY L, chF 3A FAL T £ olew, Y, 4, o, 24, 5% 54 A
&2 79 & JE $2L BT $3F dojo) ZHA £ dol= 7159 5
A5 oS sjAstn, YAtojete] BANS AAY e £ELE, TIMSSY B7Hs
olMe giet BRI of Pt
A AR 3 2L B2 B3 BAY Al WA e 3 A4St eoiEst
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1, £28 92 2A|9 W] ujiko] vysls S THTh £ EAE s ¢
shof R8T, SlHeln, e, YLD, thobd WACE OAAE Sk 5L

Z¥sin, o] £+E2 TIMSSS B7FE0 v|Fold o ‘w84 28 3 ‘YAF of T
gt}

Al HA £20) Qlof #Alo] Hle ‘3t o dlajd & o AA|F =g "ast Y
Freudenthal(1983)9] w2™ 438}3}(mathematization)® ‘@AM (phenomena)& 83 +
@l 24 (noumena) & 243t= &% S on|stH, #otg AL AT 249 2o %
Bl A&l =& 5ol olFolAe EALH A FAolth, o7]A EFol7 314 Ay,
2 38 Yt AoE, B g2 o]k RN EdolU IEY g2 fEdA =
Aol E £ = At YL o dAY e F ol A4S LG B
Zojx|gt, 4 gz @A VI ol BAof gf oAl 22"

PISAS] 423} H7lEo] 548t o8t %A £33} & ‘274 £33 o F 7}
A JEoE FAHTreffers, 1987). 84 £83t= 71ds] W 249 4%S %
Ng& o] &3t} oo g BHshe 202, AWz Q] EdolA FA A 3H& Q1415
71, = Fe7], EAE g4t AlZdEsty], BAe A4S dAsk], A8 7}11
A Atole] FAAE A4 s Aol A Fu3te] £ A o] Ao, =3 H £33 =
oz Hghd 4 AAY ZAE AR ¢ ARSI E BHLE 7]4 9 —rﬁ
502 HAE AR B, #AAHE FH], BEE AREATIZ 24387, o
g 712 BdS Agstal S8st7], Yutst 8]zt Sl

g 0] tha2 B/ £a3te] o] 815 3 28 EF2 &g, o] 249 32
AehA= 7<ﬂ°ﬂ WA Sl 523 HE&& A, ‘?—1}7&/\17]@ =3 5

old =712 19809 9] AA A4k 5007 @2, = A4S 30%t EE ik I o
< a9 A A4S 6057 FEola, S1 o4k 357 EE YTt 1980 19819 Aol
ol 10% & ol4dol AL FHet,

A, ZAlo] FetEoREe| Pl A& ot ddS sHA H ok 7HYskal 19803 Hrt
198139l = o dto] ZAE QS-S Ay stalat,

3) stnat A&27F FAde #4901 Jan de Lange’t UEHE Utrecht @38t ¥4 Freudenthal &+
420 20 BAR, $8F H7HEL Freudenthal ¢ 29 F&L thE3] Wk Qi
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B. gAlo] % Aol 238 ot dHE A HUTAL 7HYSE 1980 E T 19818 9]

(de Lange, 1987)
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Wg R4t i 28 BBl FFHOE BRiARY g 9L FHoE T
YElol, 789 GhL -, B4, B4, 719, B4, B4, BE, BA, olusstolnt,

[o

A% Wz A9 wiAd o] AT ABBAM vREJEA otyE THFHR] ABE
AR o] & o|ASA AR TR wet 2 HY, & EA|9] %ol 34
o B8 daEo e A= weh i A, st A, A4 A", ez Hst
Al He AY ARoMe] A, Feta Ao £2E 5 Jon, AU BBA Hehy
AR ZE AR g Holdd,

3 ofo) 3tsh g AY ofFol met dRA A sEL] AT oA A & A
FOR FEH E A AL &9 Aol st 3ol ofn] £Afol WA of
A= B2 Ao Zol 24 E2F F2 o8t o] wtsf o3 sEo] A%
M £AHE 2] Hste] w33lete Hgo] HE=Al 2450 Jg AL 7]5f 2
e % Y 4 A AEdH.

Ae7tA 43 E PISAS] 8 B7tEs A EH 5 & D3 &

flo

th. PISAY] <8 F71Eel et oA

PISA A-7%lo] PISA 48 H7159] digzQl +3& Asty A9 Fozo AEE
ojg)et Aut 11 =22 R2E 19149 o] At 8 FrlEo] A 942 diA
2 FAHoIA e, Ao L(innovative), HEFHol Aom(risky), °FHHQ
(ambitious) A2 2 HAEA ot

HE oAdA FFHCE AHE I e AR PISA 7t 43t W@ H|So &
o FAg AZol7l= AT, 3 HrtEo] AUAA 125 AL FH A¢H k= &
oltt, £ FHI A A%l 7He £33 Y-&o| 2FEEHAY J4F A& ZEGYE £9
W= o AT BIMER AAE 71253 T o R BEst A= W8 8L F
StE A o|itpdio] Zh9] St 3 AR BAHOE =T QA Yk
= Aol AZEHAUTY. £ YE&H aa0l4 A I BHE YEo] gEFHoR w2hg AQ
Ao i3t oFo] AZEHU, T A A o] }E 249 T 39 dHeE ZFHEHS
ot F12 PISAY B7tEc] digt 59 AR Ao2E FArt Zste AEd A
7b BEof A Aol it
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£:3}2] At 7)%(mathematical thinking skill)
. -’f—f—‘}&] =% 7}%(mathematical argumentation skill)
» 292 7]%(modelling skilD)
« 24 WE719} 813 7] (problem posing/solving skill)
« A} 7| % (representation skill)
- 71 3.38}9} F4+3819] 7] (symbol and formalism skill)
* o)A} % 7} (communication skill)
« B2 W78 9 AR 7] (aids and tools skill)
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« 71 (chance)
» ¥3}e} 42 (change and growth)
« 333 2% (space and shape)
» %22l 32(quantitative reasoning)
44 (uncertainty)
» 243} T (dependency and relationships)
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* 4*(number)
* <= (algebra)
+ 3h4=(function)
+ 7] 8Hgeometry)
+ 2% (measurement)
» o] 4Hestimation)
* -5 (probabhility)
» 5 7 (statistics)
» o] Ab=3H(discrete mathematics)
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« A% A& @uthentic and real) 2] A3/
7 Ol (virtual) AYS

< HQ) A/ QAY/EA AY/AFH R FahA Hie A AL
o A o] A&/1}5t7 A%

» ARA Q] £F9] AR/ o)A A £ A%

V. PISAS| st olAlZ2E

7}. PISAS] 538 oA E3 N 3 A& 3

PISA® AH8-2 HAA &
SoE, 7t Fejao] nuHE

Aol Felsts BE 27l AW BHE2 FHH oI}
£7h50l B4 Auste] ASFHES 475G, Sk
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(International Association for the Evaluation of Educational Achievement, IEA)7}
ZU% TIMSS7} 0|9 22 97 49 332 18 FaNshd g2 v, OECD %
B7} ZBSHe PISAIAE BE FIFo2 steiF B715o] diet AL, JN2T Zﬂg
ARG AE T2 Aol SHsto} H7HE AT £ Aol 7ol 4+ Y= 31 9
o},
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@ S A SHEY 85 HsA AR (-4 B HE)
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® B389l Hukg el HsA (l/ohl e S8

® 1 99 "ty 7hsA (el/ohl e 3
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® 1 2 715 Aol Agk (&)

AAAA AP 1-54 BA Hx)
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net
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C. 1z
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(Nd 715
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path of ball
o9tm ]
net  service count
11.88m 6.40m
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ok #8 vt S0l o A FA N LA £ HFHEE 2 Aol A
TR 1 Yol BHEI Uk, A =4 F7tol| 0|25 FoFo| BE P E
2E ot £ AFsith 2y g AXRY 5hY B4 58 878t EA7}
O|FA HAX, oje HFHORE g Ut SHYE0] FAE Rolk fFolgte Y
HH= AU, 713] AlA 1 T = e vkt Abmgo] ARE A F 9 )
© A= A5Y Qe Mg A8 gtk S Fojut AEe dojo vlE}
AA AL 2t FHFo) A £29] WS P = 93] et SYEY 43 JH o] o
aths 7S WA= Bk
PISA7} 33}t W8 49 A= HAM 44S &A3] wiAste AL ol gt 15 4
5?*301 DR A ARIe R AEe}7] §3F) ZFojo T EAQ 2% EAsLY

FUEE 71 ez 7]E9 HAbee thad 44 S gty B 4 9t} 484
FE AT Aot AN AR I BYS wjF o2 Eo] AR, Aty

i)
N

U o

32 r£ ey Ao

41

PN 2 oy B ¢ ool rr
Lo

4,1

F>r



380 OECD/PISA SMANFGC XIFEJHE H4720] 204

Aol 7|2 Aol vle) H4¥ Bael wFel ¥4 AYHm grry By A
(task)Z 402 FHE7] o], $2) e} S| IAEP I, I, TIMSSIA B 4
ge] ATyt 12 $AF A oRolth Azo] TAHe] AAF PISA AFNHE
23 ek sE0] AT AL J1HSHA, PISAC] e st 2702 whi

o

gt}

o
ra

de Lange, J. (1987). Mathematics, insight and meaning. OW & OC, Utrecht.

Freudenthal, H.(1983). Didactical phenomenology of mathematical structures. D.
Reidel Publishing Company.

IEA/TIMSS/ICC 200(1991). The Third international mathematics and science
study: Project Overview. Vancouver, Canada: Author.

Organization for Economic Cooperation and Development(1998). Overview of PISA
frameworks. Unpublished Document.

Organization for Economic Cooperation and Development(1998). Mathematics
framework. Unpublished Document.

Organization for Economic Cooperation and Development(1998). Mathematics
framework: National feedback with summary. Unpublished Document.
Organization for Economic Cooperation and Development(1998). Mathematics audit.

Unpublished Document.
Treffers. A. (1987). Three dimensions. D. Reidel Publishing Company.



OECD/PISA SIMMSC KIEMNY &1720] 401 381

2 =

O 3o 34 oA o

Reviewer 19 points out that discrete mathematics is not taught to 15 year old
students in their country and ask whether measurement was intentionally left out
of the framework? They also note that the competencies and levels are still not
sufficiently well defined. With respect to contexts it is suggested that “the content
of mathematics should not be sacrificed in the name of authentic and real item
setting” and also that it may be difficult to find context that are equally familiar
in different countries. Finally, they state that while the different assessment
formats have their merits, it is not realistic to consider oral tasks, two—stage

tasks and production items.

O A9 B4 244 BEY

Regarding content and curricular

The introduction of discrete mathematics is welcomed. Discrete mathematics
promotes the making of mathematical connections, provides a setting for problem
solving with real world applications, capitalizes on technological settings, and
fosters critical thinking and mathematical reasoning. However, what we are
worrying about is the fact that in Korea, major contents of discrete
mathematics(combinatorics, graph theory, recursive function, etc) are not dealt
with in full scale until the college level. Even though we understand that PISA
doesn’t prefer the item which directly reflects the stereotyped school
mathematics, the contents of discrete mathematics seem to be remote to Korean
students.

Did PISA intentionally exclude measurement? In discrete mathematics setting,
the focus is on determining a count while continuous mathematics is well suited

to situation whose main objective is the measurement of a quantity. Did exclusion

4) Mathematics Framework : National Feedback with Summary, 11%
5) Mathematics Framework : National Feedback with Summary, 48-49%
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of measurement has something to do with the emphasis on discrete mathematics

and weakening of continuous mathematics?

Competencies and different levels

The revised version of framework(issued on June, 16) clarifies the competencies
and different levels compare to the previous version. But those are not sufficiently
well defined yet. There is still some overlapping even though such overlapping is
inevitable. Also, we should consider that the distinction of levels sometimes
depends on each student’s previous exposure to the item and consequent
familiarity.

Contexts

One of the major characteristic of PISA is realistic mathematics and context—
based approach. However, too much emphasis on context has the danger of
weakening the nature of mathematics. It' s very hard to find the item which
satisfies both mathematics itself and context. The content of mathematics should
not be sacrificed in the name of authentic and real item setting. Most of the
cases, mathematics is distorted to arithmetic in the process of decorating items
with fancy packing (real context).

The description of the the different kinds of wntexts—authentic and real,
virtual sounds reasurasle. Howerer, a certain wntext which is familiar and
realistic to students in one country may quite unfamiliar and remote to students
in other countries. How do we reliably assess mathematical literacy across
different cultures and countries using the same set of context? That is the

boughest part.

Assessment tasks, judgements, and formats

Various assessments formats, especially performance assessment or alternative
methods, definitely have the merits. But it is not realistic to consider oral tasks,
two—stage tasks, and production items even though the case that mathematics is
administered as major study.



