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A study on the connection between mathematical
essay questions for admission to university and high
school mathematics textbooks®

Heo, Youn
(Sungkyunkwan University)
Yun, Sangwoont
(Sungkyunkwan University)

< Abstract >

Mathematical essay is the logical description of one’s own argument based on mathematics. There
are students in Korea who can take the mathematical essay test in the essay screening, which is
one of types of nonscheduled admission to university. At the school site, there is no textbook for
mathematical essay based on the contents of high school mathematics textbooks compiled by the
2009 revised curriculum. As a result, in order to find out how the current mathematical essay test
for natural sciences is being carried out, we analyze the connection between the mathematical essay
questions for the year 2017 admission to university and the 2009 revised high school mathematics
textbook.

In order to accomplish the purpose of this research, we select 8 universities’ mathematical
essay test in the academic year 2017. We also analyze how well the contents of the mathematical
essay tests conducted at universities reflect the contents of high school mathematics textbooks and
implement the mathematics curriculum.

Key words: Mathematical essay, High school mathematics textbook, Connection

* This paper is an excerpt from Heo Youn's master’s thesis in 2017.
1 Corresponding author: Yun, Sangwoon(25-2 Sungkyunkwan-ro, Jongno-gu, Seoul, Korea ; yswmathedu@skku.edu)
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Effects of Family Background and Parental College
Major on the Choice of College Major

Soo-kyung, Yoont
(Ewha Womans University)

< Abstract >

In this study, we examine how family background and parental college major affect their
children’s college major decisions. The study utilized individual-level data of middle school students,
which was collected by Korean Education and Employment Panel(KEEP) 2007, 2008. The results of
applying multinomial logit models, the choices of college major are influenced by student’s high
school GPA, gender, parental college major, father’s occupation, mother’s educational level. The
result explains that as family income increased, students are more likely to choose the social
sciences, natural science, arts rather than the medical science and pharmacy and only mother’s
education is associated with what students major in at college. For fathers who have professional or
managerial occupations, their children are more likely to study subjects such as medical science and
pharmacy rather than education and natural science. In the case of parents’ majors, the probability
of choosing the engineering major is higher than that of the medical science and pharmacy when
the majors of student and father are matched. When the majors of student and mother are
matched, the probability of choosing the education is higher than that of the medical science and
pharmacy. Finally, in the case of gender, women are more likely to choose education filed than
medical science and pharmacy, and natural science and engineering are less likely to select. Based
on the above results, implications of the main findings are suggested.

Key words: College Major, Family Background, Parental College Major

1 Soo-kyung Yoon(Ehwa University, y-sue@hanmail.net)
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7Hg Wi B dE Aol tistde HE A<D Adde vA= dF 53

HEAE YA o Fol @& e
= F 59 Zo] YT

”dzi PRl Ao wE AT A AF3HY dqSgES BY, AL &5 25% T

A& ‘base case’ol M| oFAY, wEAE, FIALE, 25 5% FEolAE ATAL, A3

d, FEAY, dATAEE AT FEol § & ZoE YYD E oA dEY A9e
JAEAY, RSAYE, FIAE, gAAE S, ofrfyrt &Y A+ ASAE, FdAE, JASA
g, Bt gEY Aede S5AY, FEALS ‘base case’d] HlF AHE FEo] ¥ &
Ao 2 Yehgth opyA7 AR-RAY Aoe AEAL, FAYE, dAAY, dATALEL,
ol A7t HE-#Hg ol RrIt hEY Afode FAY, dAE, C’ﬂzﬂ” ALs A9 &
ol f & Ao® d=yUtt. YL &5 5% FFolME  ‘base case’dl W ALIAL, w
SAY, FIAE, JFALE, 25 B% FEdAE dEAL, A9AL S HdT FEo] O &5
Aoz Yelgth T opyA7} &Y A% LAY, AAAE, FIAY, JFALE, ojvyrt
&Y 44 AIAL, AL, dATALEE, F27 dEY Fo= /\Mﬁla‘, ASAE, F
A, AASALEE ‘base case’o] HF HEE FEo| ¥ =& ZAOE Yelgth ofMA I} AE-
HPHY Afole A2ALG, AAL, FAL, YAE, dATAL S, FHAT AE-HE] Ao
A FER7F QEY ASde AAE, FEAE, dHAE, dATAE S HeE g8l 9 =& A
o2 gFHUY
Rkl A

FAG GA AR dE AT H Y] AFZHY dqSgES Y, AT ¢
A =5 ‘base case’o] HI3| ofHA 9} HAFAHe] AT wf FEAALE MAHNY FE
7 &R A, FEIF €Y AS, FE7F ol oAt AERYAY A4S €2 O =
old Ao g qFHAT T AT G BF ojmug AFALe] AT W AEAY, uF
AG, AdAE, dASALE A9 FEo] Uzt & A, FE7F dED Ao oA
‘base case’o] W3] T EFold ZOE GZHUT AW FEI}F tiEoly, ofHAZF AE-HEF
d o oy} X%J—ﬁIEOI YA Aol A A AEALHY dAsAL S HeTd &
of, ® G A JAFTAE, AAL, AEAY, JUAE, dATAEE T FEo] ‘base
o]

case’o] Wlal O £ AT Uit 53 ofwlue] AFH AT A9 YolH GisAe @
9, dASALE AUY BEol, dEY A% AAAY, dASALL 49T FEo) kg
Ao Ve Ruol dEol AT o, ASe AFAL, AAAL, AEAL 02, ¢4
o A% AAAY, AHAY, ARAY 202 ATAY MY FEo| 2S 202 eyt Bus}

W7h B elths Aol 1 A3E QuseAs otk @t

* o sl 24

)
o
o
<t

o]
'IT



Ae-ad o PR} A3AL] AT A4 B AGYL AIAL, A
3 4 2

g
HEAD A &8

1 2 3 4 5 6 7 8 9 10
e Am o ow A 8 L0 O % 2Uds
case 25w 854 25% 75% S TR R

ook
A= 0.0123 0.0168 0.0066 0.0084 0.0173 0.014 0.0027 0.0031 0.0163 0.0041
A+3] 0.2488  0.2818 0.176  0.2209 0.2677 0.2239 0.2646 0.2443 (0.2271 0.2234

A 0.1498  0.1792 0.098 0.1515 0.1416 0.2082 0123 0.1753  0.0775 0.0908
Pl 0.1389 0.1403 0.1162 0.1075 0.1717 0.1213 0.1163 0.1042 0.0855 0.0643
33 0.1449 0.1454 0.1224 01518 0.1321 0149 0.1798 0.189 0.1726 0.2262
o oF 0.1346 0.1486 0.0989 0.2119 0.0814 0.1537 0.099 0116  0.1905 0.1645
oAs 01707  0.0879  0.3819 0.148 0.1881 0.1298 0.2146 0.1674 0.2305 0.2266
R

QA& 0.0121 0.0167 0.0069 0.0093 0.0152 0.015 0.0028 0.0035 0.0188 0.0052
AL3] 0.1592 0.1817 0119 0.1601 0.1531 0.1567 0.1786 0.1768  0.1699 0.181
5 0.0237  0.0286 0.0164 0.0272 0.02 0.0361 0.0206 0.0314 0.0144 0.0182
bl 0.5324 0542 04703 0.4665 0.5881 0.5085 0.4703 0.452 0.3832 0.312

3t 0.1123 0.1135 0.1002 0.1332 0.0915 0.1263 0.147 0.1662 0.1563 0.2219

of ok 0.0578 0.0643 0.0449 0.1031 0.0312 0.0722 0.0449 0.0563 0.0956 0.0894

dAls 01025  0.0532  0.2423  0.1007 0.1009 0.0852 0.1359 0.1137 0.1618 0.1722

T A wEh ZbzF A a5, § g matEe] gty B oY A o] opd, F AFAE dAs)
A e, B AFAE GABIA Z5-S ‘base case'E 3G

<H 5> 220| MBAHL LR K{L0 [HE OISt S0 MBMEL (ISEE

b(is)e —%%%xl = Lg%zl —erd(gé)m ) Ex‘g%‘il E{g*)”e‘il Exd(vaoa' ) -‘ﬂr_‘agﬂ %] -‘%Ez(dg%%il
case HUIE HudEg HEEgE ZoE R ERgE RRdE REOE
R 2eR) e ek BTk

sk
QI 00123  0.0081  0.0016 0.002  0.0278  0.0326 0.0462 0.033 0.0488
AbE] 02488  0.2415  0.2382 02047 02339  0.2178 02122 0.4091 0.4164
TSE 01498 0.0599  0.0456 0.0222 0181  0.2602 0.1436  0.1303 0.0751
Zk4 01389 0.1084  0.0842 0.0488 0.1576  0.1424 0.0936  0.2215 0.1521
23 01449 04761  0.5479 0.614  0.0084 0.009 0.0114 0.05 0.0663
ojek 01346  0.0851  0.0581 0.0773 0.076  0.0898 01356  0.0865 0.1048
dAls 01707 0.0209  0.0244 0.031 03152  0.2481 03575  0.0696 0.1365

@Ay
1% 00121  0.0079  0.0017 0.0024  0.0263  0.0337 0.0538  0.0253 0.0444
AbE 01592 0.1537  0.1608 01539  0.1442  0.1462 01608  0.2043 0.2462
LS 00237 0.0094  0.0076 0.0041  0.0276  0.0433 0.0269  0.0161 0.011
A 05324 04131 0.3403 02197 05818  0.5728 0.4248  0.6625 0.5386
3 01123 0367  0.4478 0559  0.0063  0.0073 0.0105  0.0302 0.0475
oJek 00578  0.0363  0.0263 0.039 0.0314  0.0405 0.069 0.029 0.0542
A% 01025  0.0125  0.0155 0.0219  0.1823  0.1563 02542  0.0326 0.0581

T A0 W 2 A4 A5, F Gd, watao] fad 5 A Aw-aelAo] ofd, ¥ 4sAd AAHA
B, B AeAE dAHA] 55 ‘base case'E o}l S
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V. e g HE

B ATE g AFAG Aol YolA MMACHTAS, BR 8, ol M| ojHd
G MAEA, B $Ro AL Aol tSAFAL Aol oW FFE MAT s

A, olge] Aol weh e e Hol A Hs) B4 sy,
EA5ol g0l 71 B dopl9e Ao TRl B4 A% 44, 4, R s, 5 A9,
QA AR, = AFALD DA %7} g4l AFAL Adel do} FFE WA 9

of vlsl ASAIE, AAAL, A
sty FekAlo] AFAHAY o =3
3 F O 25FEEE Ul Yo a3y, A5FFE0 EETE,

d 5o AAE 5T JheAo] 7] WElE E 5
o|tHBeattie, 2002; Goyette & Mullen, 2006; Mullen, 2014). ¥ & £3 AFAAA A
71 &4l gAEC] O FHHCE Y AEe APt AFo] due 71EY AT
A3 Davies, S. & Guppy, N, 19978 FAFsHA Yebd Ao2x & 4 ok o, BdE 52015)
o] 7%, oA HEF Ae, MM Fe4E Y JheAde] ot AAG bk ok o] A
*, oA AFES (e} 23}, o, 29T HFES WnE EFT Ade 9Y B AFA
ojoFA g of%F, 7458, BT Fo] xFEHo Ut o]HF BFEAY Aold et thE A}

Jw
ﬂm‘&

¥ 2
te o ok
>}L

=

Ushs S Ao® 348 B & g

FRO| e oMy gtk AFAL e fofd 9FE F ALE YEHG Z oA
Yol gtgo] 1d 71 o, dEALE AYT 7HsAET JfAEE HHT 7hsAo] 4 A=
A Udetds A2 oMy o] sea5 AEA AdF A dee dBde A=
e ¢ Aok oAl Aol HE-HeAd B, wSAE, AQALEY dFAde HA9T
7FeAdol =7 Yebgth ol Leppel 2120019 ATollM &0 22 FAEALE 7€ T
ATolM obm Ao AU 4%-%&@%‘ AF ASAEEY FALES AdT TheAol =4 U
Bhe A3 gARE Adtoltt. & wWSAD A, oA AU AE-dAd Ay AdoekA o
T A¥de Hola nx EH@] T At 53], opAZE dE-deola FrIF hEY B, o
e B &, oo, dATAL S, S Ff, AR, T, A, dATALe AET FE
ol o &S ZoE qZHUT. ol#F A= Ware (19852 HE £ if & 949
FAE dE AE 7beAde wdve A7 2t #¢Iur € 4 9ok Leppel $(200D) =3
obH A7} A Aol FFA FAetE dW A BF FS ¥ A5 EokE AET Vel o
aga AN ol oA Y A FFEo] wod WA AF Ade 9T TheAdel &t
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rUR

Fro AFALY A5, Ade oA AFo] YAt Afole AEET T
98 7teAe =4, dASAE S A9 7teAe @A UEEth Ade ofmye dFol
e Agde YUAERY JAEAES A9 7582 B, FRALS AHE 7tede
A Yebgth ol= AL v FALY B¢, obmAI} HFo] X JhsAol &I,
A, olryg dFol AT el s Yudtdis B 4 9k £ RFER
TAYE LA AR wWE A H G HFAY gZFES
‘base case’oll W3] opA|et AFAEC]l AT W FIAALE &
B, FEF HEY A, FE7F gEola oA AR A Y A £0E § Eohd
JZHJT. ol AGAH G BT FEAES AETo] glojA ofmATE FEAId ol 1,
o gtgo] #al, oAV AEHYALYTE G o ol T Joa AT F 9l
Ade et A9 oA e thate] ojmyrt oekd A FAI 7l Hls) o] FA o"?‘,
o] o] FAE AAT 7hsAde] sl AAG v 200002 AT et g FE Holn
o} olo g3 FYALE tgtS EHT ALAYA A A= ofHAE ATt FEAES A
o I mAL glon, FAALY A e AR A3 A 299 Age] A Ttel A
TbeAe]l & A0E ZA2YHA FAH E 2
o] g, ool 4‘2}74]%15} WAL % A 7ol E4, Ad
AEd 7hsAdol WA vetgth o A A HEH
AEst 12t st oA(L-e3, 2005)7} E‘lc’é%
43t o] AT FA T AFALE =E
SEHZ W=, 2006). o] # 3 AHE] F2AQ A
HakA 22 o Ao
< }Wﬂﬁﬂr ol met gl 2R
W ztol& dojA A Bl AR Fuld
A F83tA Z28 + s Aot
E} A} (significant othen) 24 9] <&
o thgt FAA| L AT kTt o
T, 7 E W] oYL IES
g 1 o AgE & ¢
AeE &3 A2 s R AAL FAeA G=EE FHE A=231g
a7b Aok E AFH R Aol o] AAAE P FHALG Mgl @A o]
v As 1dyste A9 o]FAE HES Fsty] fd AFHQA BA npHo
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o] FolAoF & Aot

2 A7 AMeE 249 #Al, £49 oM A S0l At $Ad B AdelM AT

o 4487t 7129 HAARE TEF Wk, 4 FIFALEE Aol 2ozt et &,

2 AFALE TR TR B4% 27t ofyEE, AFALE AT Aoz 7l

dl A7AIE d=d e TheAdol don, A7 ARE isErldde Aol ok =4,
|

A A
4 QA Z JiRle] 7kl S-S0l FE3 nHHA ottt Ao dEE Addste H 9l
29 ret A4S A=A, £ A= Ado] JlojH FRo FEFL WA= T3} 22
S84 Xt AA, 7HEE A oA THA gl FES kg
HA 52 AR AR AHE ¢ dg BRYY LR off, FREIHY R T3 &2 gt
7H8d el wet stle AFAE Adel nAe 9= dHE £ e Aot o A=

< 28k, e B JPEE e O FANSE qiEste] S AFAL Adgo] ofgA
ojFofA Ao thell F7HA s EAslE ot e Aot
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AAT, WEE006). FEA M) Fstm s Y AH a9l ZKAIEE AF, 16(),
1-27.
Z2Am22006). ol HALD HAF AEe] o] P Aol HE, FH, 71F v, A28 F=wSal
£od stets =E3.
A84005). Ao AzdE A4esl AL FHOR A FFRELE
4 et =i
294, QFE013). tiatdstel] gk e A FAA us) au B4 JFAIE, 474),
263-302.
A8, s, v, E9-2016). tHetu o] AlQ
25(2), 255-280.
F712(2008). HEo) o] o) 8 W AYA 9o WA= Ek FANLEAN. A{AH
ZAAAT, 17(1), 61-92.
B 2 9)(2015). WiEt W Aele] e A @ AR dF wSAB AT, 25(4),
25-51.
dabd, 717192001). WEkek Al @2 A3l AUzt AYME 2 AT FZAIE,
35(3), 1-30.
W£(1993). WELS Foo] BE ATQHLIAA D AYPAA A9 o2 By, BH
AR AAAT, 2(2), 165-1%.
2841(1997). WSt el oA o] GFalel Bt
©71(2005). o3t e] AzME AdY 9 A28 o)
Fu83d tet=E
SAY(1992). W= tisty el e wE Y WA §¥d B AT A3 A
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Analysis of Status Using Analogy in Elementary
Mathematics Textbooks®

Choi, Seong Pil T
(Graduated School, Sungkyunkwan University)
Choa, Jun Soo
(Sungkyunkwan University)

< Abstract >

Before providing teaching method of lesson using analogy for teacher in elementary mathematics
lesson, we must examined present condition of using analogy above all. For this purpose, the content
of Korean elementary mathematics textbooks based on the 2009 revised elementary mathematics
curriculum. Consequently first, the frequencies of analogies in textbook were a total of 95 analogies,
used 7.91 analogies on average per one textbook. Those were founded considerably in area of
number and operation and figure, and few analogies were used extensively in area of regular and
statics. Second, functional analogy, pictorial analogy, enriched analogy were frequently used. And
analogy with concrete target and concrete analogy, analogy with abstract target and concrete
analogy were similar. When the analogies were presented in the textbooks, the term ‘analogy’ was
rarely mentioned and few analogies included description about limitation of the analogies. Particularly,
the contents of mapping analogy and experience-based analogy were presented in textbooks. Finally,
educational implications on this results were discussed.

Key words: analogy, mapping, analyzing analogies in textbooks, limitation of analogies

* This paper is an except from Choi Seong Pil” s doctoral thesis in 2017
1 Corresponding author: Choi Seong Pil(25-2 Sungkyunkwan-ro, Jongno-gu, Seoul, Korea ; chspil@naver.com)
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2 T AIHANM AREHE vl A& 2

YDA BN LS T
#2503 7o)

< 8 % >
250 58 Selold LS MR B8F AR ke AT AAAE AA S o
o4 AGHE B @3] B BAHo] Susolof Bk o SlalA B ATIAE 2009 AH @
Sogol el 48 2EIHR FHaBAoA ALH HGE BASAT. 1 2% A4, A4 w9
AolA AEE Hl el MEE 6532 RN @ D =

g 97 7900 Wit AgHon, F2 5
Qa9 =9 gojol F2 AAHUL B4, HG G388 BAAAE A)5A Hg, 1gozw AN

B Hg, ARG, QA A7 Bk, FAA GER FAY BEES HYSAY TAA Mg
B2 344 RLEE B Wi MRe] AEEIS Jedd e MRS AT v
F gl UE Aol o] ARHE AT FE glolth AA, 4B BHEe AU U

S (< <)

o
Y
&3 S0 AR 5T F Ue AT A HFE AAHL YT Eow
o

FA L v, Wi F#IE B, AN HF 4, ddd B, vH AHES] ARA

*oo] =R AW 20173 uARSRP TRl A Bl Rkl S
T ZAAA ADAELELAN FE2T AFHE 25-2, chspil@naver.com)
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oo A B HEH THL A3 WA ToAHo|E oA HolE zF /\].%Q—r

Ao, 7 AEs of9A A4 HoFE=d o7]M wates Adss vgE
7] A% AAA FALOEAM, g, 2000). olAH HlfrE RS ‘6}”4
A ARG AZtE AFRA0E RFHH 88 AT AF 2o 9o, F3F WA
S v 59 &8 3ot I 7hsAd B3k dF(English, 2009; Lakoff & Nuiiez, 2009; 7
A, 2011; o173}, 2010, o5, 2000; HFd &, 2014) =S FE3HA o] FAA L rh
J9d % Bty HRE 8 39 FAAA &8 At i Qo] BEEte] Sta 49}
oA AAAIL FAHOE TFEAHAA 41 Ut oJAH SuFd A AAE
g 283 FYEol Bol o]FoAa Qv AFolAT o]E HlfH AAFAY AT 8
T3ta Qe AHle TET FAAR AEE ARY, 2580 JAEY JIAH IE A
ayste] gol Argeta e TAH 2FEY A HH Z8Y WA BE FgF
%(physu:al analogy)Ve] ®t} 3 FituSolA 8 Ade olsiE F7] Al FAEY
= 5 o] AR, 201DE 2 led ol
O—D‘M\l H] 3‘%% 01%91 FHol e g0 Hlf(role-playing analogy)?7} Ht}. o]
ME o F89 H{7E AREI 3, 53] A FA ¥

%(experlence—based analogy)3>4 Fe /A Stu Ao Ho| AREE I AT AT YL
[e)

o

A

AE o8 WHE dFdte] AEsn AAE %ok
JE F8 AEE SATA oA A BHOEA WRTF Hol BEHIL gon,
VYT U9 Ago] AAAYANE BT L3} £YAA olHT Wl Age] AAHIA

Zavd GAEY oY 4L o3 o 428 5 91%1 Nde #354 Rahe 2AH
o) AT 5 ASHGm, 199D, A oINP £AYL ¢ g8 & AFAE @
SAE A4S0l HHE BEAE B A AHBOZA mY S99 ATE WE 18
S ESA HfY TS A% AUE o} FIHOREL WHE BEE AE Yool BB

AR S 3R ST

=
O[A
ﬂ—‘

1 B84 vlf{physical analogy) HIf=<] 74 4% AEES 24T of Uehle @48 Exf Jde] vluske
H]fo|thKurtz, 19%, Lawson et al., 1993)
2) O—d.%%ol H|fHrole-playing analogy)= Hl-F=2] T4 R4S A4 5oz wdd v Yehls &4
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£4& THAGH, o] & Afo]oA
1989).
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&Muth, 1994) 0.2 StYEL A4S FFHOE W= o] ollg}, AANFHE HRE Ao w
A oulE wrEo] Wiitt=d guzh ok oA H A Eo] ALEY 7|E Al ZAGA
"

N2 AL olFdtths HolA HFE &3 kol —‘:.'—7‘515}(McAhster 1992). =3 <&
A ¥ HE FYES olFstr] sl o] S A3l SRR F£83t=

Hl - ARS8 e FAFY AHAAY T A 1 *07—:‘101 frAbetth metA EEE 9
Aol AAg vlfo d&2 59 &S Y F Uh

U HlFY 9

Hl & AetoM A9 =Foln, s A4 A= AHEHY, /id Ad E7E AHE
Hoj, F4AA dE FAA D 71Ygstr] A i, B &oj9 E& AFTOoEH
Azrel W3S ZZ3H(Harrison &Treagust, 1993). &, Hlf+= MZE /Md Fx9 A &

oste], 71& 719& AT4se €€ w1 24 2L AEE AFsts Sa FAolAM
Hlo] 982 g5 Al 7HA2 89 o IthDuit, 1991).
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%
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ox 18

4) HFES 7| A(base) == ZY(source)olgte o2 ARSI = ScHDuit, 1991).
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Glynn(1989)2 7id A" Al A3 vlfe £ T4 714 AW “¥Ey Z” ojge
d& WA Hlf &8l IHolqtt. I olf= HIF AHEY AFHo] FASAA 23H
e VA AU AT AR A7) wWEoltk(Treagust. ef al, 1992). & o
82}E(Gabel & Sherwood, 1980; Gilbert, 1989; Friedel et al., 1990) =3+ Hlf AR&-2 AHo=

B 42T BB WA BAY DAY ZEHA ADY R WFE ST
Sao Tt ABAlAY A9l meAE o8d ¥R ARE 2T FE ddn F
A@h oled Wg A ARYe Aoz Hl% 449 ZEP o), WfEel B A

st Bz 0z W O So] XA Ea ¢ltiThiele & Treagust, 1991b).
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3} : Stgetazl sk 8 dd HlaEde Aoli
% 3l SR HelF vlge FEYRT ohiet 1 BASH WA d4HE
£ 3t Ao] £tHGlynn, 1991).
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