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Abstract

This study had a purpose to find the correlation between academic achievement and entrance

examination score using FCA and framing a concept of university academic achievement and entrance

examination score and then, building concept lattice. The subject for this analysis was admission

materials of freshmen in computer engineering department at A university located in Chungcheong

area in 2010. Also 56 students in total were subjects for the score analysis of their first semester

from 2010 to 2014. The major findings of this study were as follows. We organized and extracted

many-valued context, concept lattice, associated rules using FCA. And we analyzed the correlation

between University academic achievement

and entrance examination score using FCA. The

conclusions were as follows. We could get meaningful analyzed results using FCA. University

academic achievement had lower relativeness with entrance examination score and female students

had higher university academic achievement than male students.

The improvement points are

summarized below. It is necessary to improve the ratio and application method of the university

admission factors and to increase the regular admission for a university. And programs for completing

College-preparatory programming for male students in low university academic achievement are

necessary.

» Key Words: Formal Concept Analysis, entrance examination score, University academic achievement

[. Introduction

20149 % 1G5k EHAE 532,21290)aL 434 o)
49 363,655W0l ol2a gt} 20124 nS S o5 E
o] 4491(25~644) o2 42%%=4 OECD Bt 32%°l ]
A Ee Aol 538 HdF(25~344D)9 B 66%=2A
OECD 3t 39%°l wlal vl¢- & o]55& Hola Jrk=
w7, 2015). @A arestal E9ARe] 70%0]del tst
of KstetaL 9= AAlA g g
T AAE Adeta geA aea PSS ttelA S

9l ofego] glo] & Agaa A 5L AU B ©a

L
U xS

1% [

)

7F ), sk st A5 v 7heAdS st A4
St wS 7 7ol w2 FAlS Adsr] fl8 diEeishA
PAALE /MNEstal o] & vigo R S Mdslal Qi) gt
At F ol gigel A AFAQl S5eES Z2a g dd
Z qgsla JETE dS5E § JE AEEA T3 2p50]
th ¥ SN EgeddgFEE TS| Ughy weT
A& A3 o]gsta EYolF IS FHsle] zxle 4
25 13 4 s F83 7)ol & 4 UuH1]
AF7HA] et A F wo B3k AFEL ALS]Hske 93
27 #7]#(e]8 SPSS; Statistical package for social

science)& &&3to] £ ot FAEALS FoEE .05

E OLolRN fo Az AN )8 05 ©

e First Author: Dong-Heon Cho, Corresponding Author: Suk-Hyung Hwang
*Dong-Heon Cho(jovision@hanmail.net), College of General Studies, Sunmoon University

**Kyu-Ha Choi(pred7004@hanmail.net)

Dept. of Nursing Science. Chunnam Techno University

***Suk-Hyung Hwang, (shwang@sunmoon.ac.kr). Dept. of Computer Science and Engineering, Sunmoon University
* Received: 2016. 01. 14, Revised: 2016. 02. 22, Accepted: 2016. 03. 25.



124

Journal of The Korea Society of Computer and Information

= 01oldel M e fFefuaiAl A& o §ik \t
24 (0]3} FCA; Formal Concept Analysis)<
Hoz dglolE|ZH5E A (Object)9t 44 (Attribute) S
o1& Alole] X &HIAE Fotste] 7ld(Concept)
7HLj AZTZ(Conceptual hierarchy)E %3}
7ot 2
Md T2

1o g
=
ot

e to o X ogh

o 1x o N T >
N

ol
-

}-J
O ox i 1
ol

=2
e

4

~6]. FCAE /14 Fe26Y Moz 54
# o] ek golabl £ & ol Fas
MoR s ATE ol Ad B AA=E Bt dol
U 4uE RASE AT FCAE 28500 HEEAE 5
R AR AP AL davlolElA gl 4
BE P QTR EHT 5 Uk BopiE hrojn o
olE} AL ok, Aol oo}, FeHLel, IEYliLel §

oz ANHo] g,

p

dANA AFE AENEH FCAx= ASA Md 725
TEHote] w1} veket 2AANE FE2T 5 A FHel AN
ot 29 SAA SHo] AR wS3} g ool A FCA
£ g8oto] it H e A tistde g o] A4 5
FHBAG AA B SRS FESHA NdAST R B A
T A8 A9 Qi) ks FCAE 83t dighie g
o el F ol Bek A S Frotrar A &8s A4
=71 F sl

oldl FWS Este] & A& FCAE &&3td Ugey
g FH =t ekl ahad Aol ol Aol gl o] &

(Many-valued context), 713 AAF+Z(Concept lattice), 13+
TF2 (Association rules)& TSl FE3F] FAH QA #A
& FHsl= 550 gl

[I. Research Method

1. Study Subject
B9 BA g 20108 % 2HAY 24 At
AFH T A9 Al A=) 20108hd EH-E 20148
He7A] 7b 187] A4S SAUdeR aglch & Aol A
Z 20144 8¢ 314 71Fo2 A
= g ,\go 56uﬂo]
39, A 2393
o] tH[Table 1.] FaL).

i
fia's
X
oo
o
e
o
9#
£l
facs
&11 2

)
_?{_‘4
o
Lo

Table 1. General Feature
Admission type Gender
Category n
SuSi | JeongSi | Male | Female
n 56 33 23 51 5

2. Data Collection and Analysis

w Qo] Amt vgags dektel el Ba 27)
Asolth digAE AsE 20108 AR et
@ shale] %ol $e 44 Apsiolrk, Teln vekeiel YA w

_]
i o1
A AFETERR QJekeh s4e] 20108hdERE 2014
S 7t @ 1ol 45—@ B 84 Aot
FCA Zzad(@aA4asas mea
AAE FE2HF S-2007-001263, A% FCA Wizard)<

e
re
o
Lo,
offt
X,
o[

3. Research Process
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Fig. 1. Research Process Overview
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5 Male JeongSi | 510.50 2.58
6 | Female | JeongSi | 512.50 3.65
[Il. Results and Discussion 7 | Male | JeongSi | 770.00 1.08
8 Male JeongSi | 720.00 1.24
\ . . L 9 Male SuSi 853.52 2.47
1. Correlation between University Admission 0 Male SuSi 604 48 > 62
Factors and Academic Achievement Using 11| Male Susi 838.39 2.71
12 Male SuSi 841.16 3.16
SPSS 13 Male JeongSi | 707.85 3.50
[Table 2.]= SPSSE &-&-3to] tishstg A+ =<} tjshyist 14| Male SuSi 844.89 2.08
A2 o] ABAAE b Aot} tleErddH e} uiEkel s 15| Male SuSi 771.70 1.62
KA 0] QA L S0 Ao Qi 237 ATAS 23 9o 16 Male SuSi ' 654.86 1.60
= - 17 Male JeongSi | 503.80 4.02 2
Ur oj ATAGF et ARz Fr]EME A 18| Male | JeongSi | 587.95 3.77
A7} S Bl ol g} §o)8Eo] 50w EAH S 19| Male SusSi 753.21 2.61
2 WA S gtk SR, S, BAAAE B8N e T e e o e
L ABBACNA fFogE 050l o R EAXCE o5 22| Male | JeongSi | 649.00 3.43
okttt ulelA] gl do) A AP e s TR S 23 | Male SuSi 864.09 2.41
WAAA dekst el Gelstio] e gulels] W (ooiionde ) SuS L B8 1 250
o AaaAet FAREA T AT WS gAseE Aol &7t 26 | Male SuSi 641.00 0.05
SEdn B 2= 9y 27 Male JeongSi | 553.00 3.05
28 Male JeongSi | 483.50 2.25
29 Male SuSi 820.63 2.05
Table 2. Correlation between University Admission Factors | 30 Male SuSi 739.95 2.66
and Academic Achievement 31 Male SuSi 817.36 3.31
S — 32| Male SuSi 839.31 3.50
. IUnlverS|lty Admission Factors 33 Male SuS 882 92 3 40
Category Admission | High school NSAT In.ter— 34 Male SuSi 790 .64 0.25
: records records view 35 Male SuS 684.29 237
Correlation 36 | Male SuSi | 856.42 3.65
of Academlc -.237 278 - 141 192 37 Male SuSi 747 83 5 61
Achievement 38 | Male SuSi | 817.92 1.96
Slgﬂglcs?ce .079 117 570 | 283 || 39| Male SuSi | 786.46 1.37
probability 40 | Male SuSi | 844.23 2.49
41 Male SuSi 764.63 2.58
. ; ; 42 Male SuSi 694.39 2.75
2. Formal Concept Analysis on University 23 | Fomale SuST 839 45 >34
Admission Factors and Academic Achievement 44 | Male SuSi 852.31 4.00 2
45 Male JeongSi | 475.50 0.62
46 Male JeongSi | 503.50 2.29
2.1. Many—VaIued Data Table 47 Male SuSi 789.86 1.63
20108hd % 23AY 24 At AFEE A4 48| Male | JeongSi | 488.00 3.43
56Me] Eretd g met takeletd AL 7 28ke] thx]E)o] 49 Male SuSi 809.39 1.95
_ ~ _ 50 Male JeongSi 524.5 2.44
Heloles T Table 3.1 %), SMAPEARE & 751 Male | JeongSi | 520.00 3.33
Wy} s B735ha, EHOV\*Z*-O— FA/AA o5 st A o 52 | Male JeongSi | 544.50 4.09 2
2 _r_ ]'111, 3_1 ﬁ}\éﬂ 2010{21],1{_ —‘:,LE‘] 20145}1‘/__;_ 53 Male JeongSi 601.70 4.13
1817] A2 A HEadel T el AHo 54 | Female | JeongSi | 526.00 3.59 1
77]—/( Z‘I §I ] o HIO]E‘]E 1 H"Y = D’] O:L.H_ (] Ugl' o1 55 Ma|e Jeongsi 60665 330
FAR Astag w2 3ol 56 | Male | JeongSi | 790.00 2.64
Table 3. Many-Valued Data Table of freshmen in 2.2. Scaling
computer engineering department [Table 4.1 Table 3.9 tA|go]gEo]ES ~AYY &
T 27 0]
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Table 4. Scaled Binary Data Table

gg%trs FlM|Ts3 | Ts2 | TSt | s3] s2| S| A3l A2l A1| J | S
1 x| [x [x X x| X
2 X X x| X
3 X X x| | X
4 x| x X X x| X
5 X X x| X
6 | x| [x [X x| X
7 X X x| X
8 X X x| X
9 X X x| x X
10 X X X| | X
11 X X X X
12 X X X X
13 X X x| |x
14 X X X X
15 X X X X
16 X X x| | X
17 x| x [X X x| X
18 X[ x X x| X
19 X X X X
20 X X X X
21 X X X X
22 X X x| X
23 X X x| X X
24 [ X X x| X X
25 X X X X
26 X X x| | X
27 X X x| X
28 X X x| X
29 X X X X
30 X X X X
31 X X X X
32 X X X X
33 X X x| X X
34 X X X X
35 X X x| |x
36 x| x X x| X X
37 X X X X
38 X X X X
39 X X X X
40 X X X X
M X X X X
42 X X x| | x
43 | X X X X
44 x| x X x| Tx[x X
45 X X x| x
46 X X x| X
47 X X X X
48 X X x| X
49 X X X X
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X
51 X
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56 X
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2.3. Concept Lattice
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2.4. Association Rules
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