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[Lower-Level Demands]
L Procedures without connections to understanding, meaning, or
Memorization Task
concepts Task
Convert the fraction 3/8 to a decimal and a percent.
Expected student response:
What are the decimal and percent equivalents for the fractions 1/2 and 1/42 Fraction Decimal Percent
bxp-.'.‘{:‘d’n‘n.-n’rn‘ reiponse; 4 1 &k 843.000 0375 - 37.5%
= - 0.5-50% - -0325-25% 8 24 s
56
E
[Higher-Level Demands]
Procedures with connections to understanding, meaning, or . .
Doing mathematics Task
concepts Task
Shade 6 small squases ina 4 x 10 rectangle. Using the rectangle, explin how to determine each of the following
(a) the percent of area that is shaded, (b) the decimal part of area that is shaded, and (¢) the fractional part of ares that
shaded
Using a 10 10 grid, identify the decimal and percent equivalents of 3/5. *
e passible student response
Experted student response
Pictorial Fraction Decimal Percent
s 3 60 ()Gl 106 stocther o Al ecumes: S o et 08K T g bl coonnnarid
1“—)0 i 0" 060 060 - 60% half of 10%, 5%. S0 the 6 shaded bloc orl
{Ls 3
s. The second column has only 2 squares shaded, so that would
aded blocks equal 0.1 plus 0.05, which equals 0.15.
Six squares out of 40 squares is 6/40,
_ H 2~ 1 mR )= o~z . .
(29 O-3] B9k & 2 UEE Alole] #AE AAshs Aol Wik A4 84" E(Stein & Smith,

1998, p.269)
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Ex g 581709 Fatabal 2 557091 95%, Falwpd = 575709 4=8tub4] 3 71702 12.3%, Gz}
A B0 FtatAl F 7709 17.1%, HalwhAl = 637709) =etabA]l & 78709) 12.29%9] W&
o kg ezl A AT A E A

&2 9% <FI>IAA AW F3F ot AFE FFsp] A HAF Stein 91200007 A
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<E NV-2> <Fspuabs o] wat o FES 3 AAle] AAA & o wE A 73 A R HE
O] A Q FLo=F
et Low-M Low-P High-P High-D
LA
1 (0.7%) 56 (354%) 83 (5.7%) 13 (8.2%)
0L A
A 57 (361%) 101 (63.9%)
_— 1(10%) | 44 (469%) 48 (L% | 1(1.0%)
45 (47.9%) 49 (521%)
R 0(00% | 16 (29.1%) 36 (655%) | 3 (54%)
16 (29.1%) 39 (709%)
N 1(2% | 27 (338%) 50 (625%) | 2 (25%)
28 (35.0%) 52 (65.0%)
0(00% | 16 (291%) 36 (665%) | 3 (54%)
RSU S
Bt 16 (29.1%) 39 (70.9%)
I 2(28%) | 28 (395% B (35%) | 3 (42%)
30 (42.3%) 41 (57.7%)
] 2.26% | 2 (338%) 8 (623%) | 1013%)
1 3}
G 28 (36.4%) 49 (636%)
0(00% | 31 (397%) 47 (603%) | 0 (00%)
0l AEA
Had 31 (39.7%) 47 (603%)
I 0(00% | 20 (57.1%) 15 @29%) | 0 (0.0%)
20 (57.1%) 15 (42.9%)
2 7(.0% | 264375%) 406678%) | 26 (3.7%)
° 271(385%) 432(61.5%)

Stein 1(2000)9] AAH &7 FEo W HA FF BAE wet 9% <FI>aAA e we
T S AAE EAT A FAEY e IAF FES 86 AlE 27170(385%), S
AAH e aTahs FAt 4206E15%) % UERtth ol <Fshmubae] m o dake 9
@ AL Bl A A B weE Aug Fse] Bed sheol ok el
T4 41 F& GEU ¢ g TI0E ATIE Ao ¥ 4 o

2o <Ho>uaAol A YT te A £E2 aTEHE A %, &7 A Low-M)<= 8
2 ﬂxw A0A & GER P71 AT SR AR TR, ol A, A5 920
£ 43 A Low P Fold FAHS 12 AaE et sPshe AR BINETHOZ 1
th Low-P §32o2 248 HAEL 5] ol 35k fES nfgoz Fofxl dapy TJr?ia‘
of wet sjdste] A 7S ek Aotk B w2 IAA FE2 sk A ol
A old, ofn), Adat ddol 9= A IA(High-P)i= of2] 7HA dyez &4 2 das 44
st S5 Jide) olalg ®e FEoR WAL 4 Ut AR A6NG78%), +3% BF T
(High-D)= 3 o] Bgsta dueFel Atrt ofd the 58 £ g avshe 3
AZ AGDOZ Uk Hgh P 322 B4 AARE o= 429 449 wag 2ogn

2 ddshs 440 A4S U F3H A4S uY 2 FEOR WAL & Ak )9 A
FIHe 49900, HghD #3802 #48 5L 498 Q44 wag avehe 5 £ £
oAb SIES

+o}°1 AT 5 Sl=

FAAoZ AHEH Low-M, Low-P, nghP High-D §39] u]&

104



ek <> amAe] AN W3} S A B

A= wzh gF ks 9% BAl 1587 T SFAES =2 AAH FES a7 HAE 101
M(639%), & AAF FE& tEeE HAle STAG61%E debga FAH Al
High-P 8370(55.7%), Low-P 5671(35.4%), High-D 1370(82%), Low-M 17§(0.7%)¢] o & viebyt
oh AWA = 9F ] <FE>A FellA ad RS Fekaty] 9k HAlE 7P wol AAls L
A S0 AT High-D 539 o4 v &% 714 =9kth Bud A= 94l wa o2 shek 1}
Aol A High-P 4870(51.1%), Low-P 4471(46.9%), Low-M¥} High-D+= Zt7b 17§(1.0%) % JEFSLTY.
Cx¥}4 = High-P 3670(655%), Low-P 1671(29.1%), High-D 371(5.4%)¢] <o 2 YElst Low-M
8 A= HAHA Zokth DA E High-P 5070(62.5%), Low-P 2770(33.8%), High-D 274
(25%), Low-M 170(1.2%)¢] =o.2 yebytth Exlya = High-P 367H(65.5%), Low-P 167H(29.1%),
High-D 370(5.4%) =22 Yehsta, Low-Mo® EF¥E 3= ¢iglch. Fubd= High-P 3870
(535%), Low-P 2870(39.5%), High-D 371(4.2%), Low-M 270(2.8%)¢] <o 2 velwta, Guitr s
High-P 4871(62.37%), Low-P 267§(33.8%), Low-M 27H(2.6%), High-D 17§(1.3%)¢] <o =& viebyt
T}, Hal¥b A= High-P 4770(60.3%), Low-P 3170(39.7%)% WElykar, High-D9F Low-M #3& &7d
HA ekl Iw A= Low-P 2071(57.1%), High-P 1571(42.9%) & e High-D9 Low-MO. 2
BREE 2 97§ FAE ok -2 waAzp wa 9GS Fgstr] s AAlE A
= Low-P¢ HighP 302 50| #AlE sjdshy] flaf 4 = dAH ez dapzel #
d& A7 F AEE fFEshe BARL, 7 S A4t ddste dAE Behe w2
T AAA w¥& Q3= High-D 39 #A7F b 53

9%Fe] wipAe] AAE w A FF FA AAA aFFEe] w
A ook 2

ge FAHoR AW

[28 V-4] Low—M $& 3}A] JA(Br2bA, 2017, p.183)

(139 V-4l 45 94 999 BE % 4A 9T FEL A% AN Y
£ A7) Aol AZeke A9 FRE BRe] Aze 4TS FAHT Wrkolo] 19E wECIA ¥
Aot BAelth o HAE v A BEAA Sd wPY S v ol g3 BAuE I
WEo] ol tgel Aol A 58 AYsHe $20171) Low-M 3ol

< AN A 28t

2 i

;‘1 5 28% 19 %ol $47 &0l e (2] 4.,‘\ .
PRl R &, 100328501 700 48 £ 2o o
5 RESH= 02030 9Uck 714 At B Lot B4 & 7k Aol
= A RE HF0| 862, 74 BojA SRS HF0| 14, Tl A,

@D (1A $Rel #alg 7ol 1

el | BES0p] 58 40| (1Y 1], 714 A E5 7k DA B
@ @ @D ol $ie 43l 12Uzl EPHES % A0IX Telt
& 70 24

(Ha=hA, 2017, p.13) (GaL#hA, 2017, p.181)

(729 V=5] Low—P & A A
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[27 V-5]9] 9% ek A 499 wAlsd g% FFs 9l
Aol Byl et Aow Fol A dAS

A ot

otk [18 V-5l Q8% o At oo Bo-§3 9% dde AT A= e 2
T oA Aol e W Y Ao JieE ke Ae FRskal dAdA = Z8A7E of
e 750 Ao Foldl $A dael AFE TR ¢ A Fold BAA Fe HA
R, olul e BT fasl A4E Far A4 A4 e Aders A2 Low P fRew
H 2= O]E]-

= T M.

BN 4B A, 4, BI-3, 6), Clo, )0 hilol M 48 AB, BC.CAS) B
SERE 2 PO R U A 42 IORY FABHE HEE T oy Al
A4S HES WO YR A2,

(AJT-F‘]'H, 2017’ p.107) (EET—]—}\‘], 2017, p‘214)-
[217 IV-6] Low—P 3 A ojA|

(19 N-619) 922 713 9] Fol-gF GF FAS NG HAR FPEL AR 23} o
2ol B W8S A, FAZ WA F4Ye) BAFY RARE THD @ H FPsE Ao
o o] ShAlE AR s 4AFe] FAFHY AL FAT F Y TAH AAAYE wre}

sk AolmE Low P £ 22 P4 999 aE 4F FEL 9
@ AR B A5 Fh AL st A FALY AP 5ol el SHF
e Fohe AOE P9 WS HAskE Low P F30E % F ok

(CazHA, 2017, p.23) 7 (GL¥}A, 2017, p262)
(18 IV-7] Low—P %8 A4 oA

29 W71 452 s 4 G S NS AR GAE AR AL Low P F3e
2 2YAWS o) §s ) A2 AN, A
aage) BiA ARe Bt Al A AN 14
A% Y FFS A A Low-P 7 o WAL olgate] At A
2 3 del dAR 219 o) A4S Fet A4S welFonA o vz Aesel 44

:Ové
of
_\7_

4% F Atk oY LowP #8 I GEe] S48 24 £8 AES ol gl 1usl
A FFT 5 QRS A F49 TAHA Ak @A) A ANF] ol FAEo] U3
A SAE 5 gl Aol
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(FiLsbd, 2017, p.96) (BaL¥A, 2017, p.147)
[28 IV-8] High—-P &3 4] 4A

(19 V-8l 9% BAsh 4 Goe] 22 g PP A AAZ BA AN AYolR
REAL Fohhe AAA A2 344

é
2
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R0
oot
1o,
X
Ay T
N
-
—_
[40
re
i)
£
_>,L'

A9 a7k Foide w, o

& &SRR SAF0 ola-E A oabge] ¥l W ohEt el e A ti# A ofs)
T U B2 FToR AN 7 9l High P 9 stk [19 V-8l 2&882 7|st 999
wAEE AF FES A% AAR AR HI 5 ol 2AR wA GRS A Ao Aol
B eHs Aotk o] FAlE SgAE] HEHW] Folxl 2AE EAStY A3} HMe WA
TAAH SR AL, A Ao AHS o8t AR o olonw Al glo} e A O}OIWH
= #8eok sk 5 AR AR S FHske A GO 27shs High P 802 &

& = ol

5 ohy &% Hel uae,
@) (1) 74 874 a,b,c, 4% & WA At e apelg Ao
S YR, chda 3 WAo] Q1A Fa0,

’ ey Aol
' e (2) 22 18314 299 48 79 4 9l 4% aht v,
. . ok 20,
SBNE 2l 2018 ofgA |
ot e,

(DA, 2017, p.246) (AnL3}A, 2017, p.273)

[ V-9] High-P 3 A oAl
[:L%l V-0l 152 g 999 Fol-5% 9% Fgs A% AR A Add LAE
Fato] Felterh Fole W FA Wk Ak go] BAE FIHeR ofdshe SHdA
7<47<]—7<4 H4E QSRR High-P frdolch [19 V-99] e &2 a3t §74 499 A2
A9F FFe A% FAZ WA Age F5 T EAE AL olojA IS o gt EAE
o] A frEshe ZoR, Ao HAE wiste] v A A B F3H A
4 Ay & 22 AxA ddshs 540 JCBE HighP #3002 & & Stk
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(F3}A, 2017, p.68) (IxL=kA, 2017, p.242)
[1% IV-10] High—P 3 A oA

(19 N-1009] 9% BAst 4 g9 BANAT FO-5T 9% FFL A% A

3 b 9% Az A4l
A e g Qe Bl B RS olRPeel THEE Foh) 1 A4S Fae AL avehs 3
olFf. o HAE SHhEo] Rl Aol AAT F Y ARE R1 ARE o 8aie] A o
A e FFAES AP Y o Aol U QWA e Bgstel 1 ou B3
% 4 9le 7158 ATAEL High P 20l (18 N-10]9) 2828 g4 oo 2ol-§¢)
PIAE A P AT IAZ AFE LIPS Beetel G UL WS A5
o Wek oA MATAS ddohiis soIE. o] AL H5ol AN FolA SlE st
AFE Z2ade o) ofe exe] RS wwsta fes 1z st AL olag
WEE FEshs HighP 73 B2 ¥ 5 gk

3 L 20
R o o Lt i e g T SR, & 4
8 s us e
® OOUUE L2t B a W ievon e 341 R el I
s | 2 -

(Ca3}A, 2017, p.258) (GaLA, 2017, p.138~139)
[218 V-11] High-D 3 A o)A

(19 V-11]9] 9% B8 54 999 BANE Bol-§F GF I A% A2 GE
of G WA} Fo WAL WES AT ol S BEH] Fold AAANN B £
o BAE G BEC] 2T ¢ AEF FEE FEOR FA aPekE FHA Y
shggol BTE 4 3t High D $80lth of sAolAE sase] o WA Fo) WAL ol
S A9 52 ASE AP OF 5 AT 5 oAb 79T ATse] 22 AA AXA
e 24T 5 QRS FESE FAAS & Ak (1Y V1119 Lexe J15 geel FE,
398, A2 A, HE D AW 9% FFS AT BAZ FoI1 AuolA W T F Aol
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The Analysis of Mathematical Tasks for developing the core
competencies in High School “Mathematics” textbook

Heesun Choi?)
Abstract

In this paper, we analyzed the levels of cognitive demand of the tasks for developing t
he mathematical core competencies presented in the "Mathematics” textbook of the first y
ear of high school developed according to the 2015 revised mathematics curriculum. "Mat
hematics” textbook included 4999 mathematics tasks, of which 703 were tasks for develop
ing the mathematical competency. Analysis of 703 mathematical tasks according to the a
nalysis framework of Stein, Smith, Henningsen, and Silver (2000) showed that 61.5% of s
tudents required high cognitive levels, 38.5% required low cognitive levels, and the types
of tasks were as follows: Low-M 1.0%, Low-P 37.5%, High-P 57.8%, High-D 3.7%. It w
as found that most of the tasks for the purpose were tasks that led to understanding ma
thematical concepts, principles, and processes along procedural processes.
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