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As the value of using Big Data is increasing, various researches are being carried out utilizing big data analysis technology in
the field of education as well as corporations. In this paper, we propose a method to predict learning achievement using big data
cluster analysis. In the proposed method, students in Korea Children and Youth Panel Survey(KCYPS) are classified into groups
with similar learning habits using the Kmeans algorithm based on the learning habits of students of the first year at middle school,
and group features are extracted. Next, using the extracted features of groups, the first grade students at the middle school in the
test group were classified into groups having similar learning habits using the cosine similarity, and then the neighbors were
selected and the learning achievement was predicted. The method proposed in this paper has proved that the learning habits at
middle school are closely related to at the university, and they make it possible to predict the learning achievement at high school

and the satisfaction with university and major.
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Selects K centroids (K rows chosen at random)

Assigns each data point to its closest centroid

Recalculates the centroids as the average of all data points in a
cluster (i.e., the centroids are p-length mean vectors, where p is
the number of variables)

I Assigns data points to their closest centroids I

Continues steps 3 and 4 until the observations are not
reassigned or the maximum number of iterations

J8 1. Kmeans Z12|&
Fig. 1. Kmeans algorithm
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Table 1. Seventeen variables of the first grade at middle

school
Varia
Variable ble Variable segmentation Variable value
name lexplan|
ation
INT2A01w1 ISchool study is important to me.
INT2A02w1 I think what I leam at school is important. L. It really is.
2 Itis so.
ILearni : B . : : 3 It is not so.
1 think school life will play an important role in m;
INT2403w1 | g | o Py an e 4 Notatall.
S lgrowth.
habit:
INT2A04w1 [achieV School life will play a significant role in my future
ementf
INT2A05w1 | value [School study will play a big role in my future career choicg
INT2A06w1 What I leam at school will be useful for my life
INT2A07w1 ISchool life will help me in my future career.
Maste
INT2BO1wl ry |1 !Jke difficult things to leam something even if I make a 1. It-really is.
purpomistake 2 Itis so.
se 3 It is not so.
orient 4 Not at all.
INT2B02wl ation |l like to learn something, even if I need a lot of effort
INT2CO1w1 1 do everything until study is boring and funny
3 B _ N 1. Itreally is.
INT2C02w1 [Behav| I concentrate on my studies until I finish my studies. 2 Itis so
INT2C03wl | ° [T am bored of studying but I finish what I planned. 3 1t is not so.
INT2C04w1 cor;tro I can not stop playing so hard to start studying 4 Not at all.
INT2C05w1 {[uc:\:l not concentrate because of unnecessary thoughts to
INT2D01w1 Acgde 1 \»{111 start studying after clarifying my goals for how long )
mic [[ will study for a few hours 1. It really is.
INT2D02w1 | time | I plan my time to study efficiently 2 Itis so.
manag] " " " 3 It is not so.
INT2D03wW1 [ eng | definitely set my study time to study effectively. 4 Not at all.
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Table 2. Examples of values assessed by first grade
students at middle school for 17 variables

shd sHyS0| WIte g

D INT2A|INT2A|INT2A|[INT2A|INT2A [INT2A|INT2A [INT2BO|INT2B0
01wl [ 02wl | 03wl | 04wl | 05wl | 06wl | 07wl 1wl 2wl

1 14201 3 4 3 3 2 3 2 3 3

2 14203 2 2 1 2 2 2 2 1 2

3 14204 1 2 1 1 1 1 1 2 2

4 14205 1 1 1 1 1 1 1 1 1

5 14206 1 1 1 1 2 2 1 2 1

6 14207 3 3 2 3 2 2 2 3 3

7 14208 1 1 1 1 1 2 1 3 2

8 14209 1 2 1 1 1 2 2 2 2

9 14210 2 2 2 2 3 3 2 2 2

10 14211 2 2 2 2 3 2 2 3 2
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Table 3. Normalization by z_score

D INT2A0[INT2A[{INT2A|INT2A|[INT2A[INT2A[INT2A|INT2B(INT2B0

Iwl [ 02wl | 03wl | 04wl [ 05wl | 06wl | 07wl | Olwl | 2wl
1 14201 131 [ 263 | 136 | 1.19 | 0.1 1.2 014 | 0.68 | 098
2 14203 0.03 | 007 | -1.2 [ 0.03 | 0.1 -0 014 | -1.6 | -0.2
3 14204 -1.3 -12 | -1 | -1 | <13 | -12 | -04 | -0.2
4 14205 -1.3 12 -12 | -1 | -1 | <13 | -12 | -1.6 | -1.4
5 14206 -1.3 -1.2 | -1.2 ] -1.1 0.1 -0 -1.2 | 04 | -1.4
6 14207 1.31 1351 006 | 1.19 | 0.1 -0 0.14 | 0.68 | 098
7 14208 -1.3 -12 | -12 | -11 | -1 -0 -1.2 | 068 | -0.2
8 14209 -13 1 007 | -1.2 | -1.1 | -1.1 -0 0.14 | -04 | -0.2
9 14210 0.03 [ 0.07 | 0.06 | 0.03 | 1.32 12 1 014 | -04 [ -0.2
10 14211 0.03 | 0.07 | 0.06 | 0.03 | 1.32 -0 0.14 | 0.68 | -0.2
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Table 4. Size and median of each group

| 37 & szt

Groupl(6 Group2(3 Group3(2 Group4(4 Group5(7
02) 29) 99) 08) 13)
INT2A01w1 0.2720 -0.9852 1.2028 -0.6567 0.0963
INT2A02w1 0.1872 -0.9717 1.2515 -0.6343 0.1284
INT2A03w1 0.1771 -0.9820 1.2647 -0.7733 0.2157
INT2A04w1 0.1053 -0.9384 1.2668 -0.8268 0.2860
INT2A05w1 0.0413 -0.8515 1.1961 -0.8770 0.3583
INT2A06w1 0.0972 -0.8167 1.2315 -0.8057 0.2394
INT2A07w1 0.0829 -0.8971 1.2139 -0.8554 0.3243
INT2BO1wl 0.4198 -0.9797 0.8512 -0.2316 -0.1268
INT2B02w1 0.5029 -1.0446 0.9529 -0.3827 -0.1232
INT2CO1w1 0.4997 -1.0097 0.9024 -0.1778 -0.2327
INT2C02w1 0.5520 -1.1215 0.8397 -0.0353 -0.2805
INT2C03w1 0.4407 -1.0846 0.7863 0.0480 -0.2288
INT2C04w1 -0.4219 0.4007 -0.1759 -0.0075 0.2493
INT2CO05w1 -0.4776 0.4758 -0.3442 -0.0171 0.3378
INT2DO1w1 0.3876 -1.1582 0.7633 0.2856 -0.2764
INT2D02w1 0.4085 -1.1584 0.7020 0.2850 -0.2678
INT2D03w1 0.3776 -1.1987 0.7533 0.2461 -0.2224

E 5 2t O8¥ 5%

Table 5. Characteristics of each group

Number|
of Ranking Characteristic
People
Group 602 4 FPositive learning habits rather than cluster 3, but overall my habits
1 were not good
Group 329 1 FOverall, learning habits showed the best results by choosing the
2 highest value in all variables
Group 299 5 FGroups that are most difficult to achieve, such as achievement
3 value, mastery orientation, and academic time management
Group 408 2 FAchievement value, and mastery goal orientation are the second
4 best in terms of learning habits:
G“S’“p 713 3 |A better leaming habit than Groupl
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Table 6. Variables derived from the third year at middle
school students

Research year | Variable Varlabli:n . Ygr;antim Evaluation value
INTIBO1 Score:Korean |1 More than 96
INTIBO2 ) Score:Math PP 95-90 3. 89-85
2012 Subject Score - 4.84-80 5.79-75
INT1B03 Score:English ¢ 24 70 7. 69-65
INT1B04 Score:Science [ Below 64
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Table 7. Average of each subject group for the third
grade at middle school

INTIBOI | INTIBO2 | INTIBO3 | INTIBO4 Rif“l’(:g
Groupl(566) 6.998 7.892 7.639 7.720 4
Group2(308) 5.457 5.925 5.815 5.957 1
Group3(274) 7.558 8.196 8.147 8.286 5
Group4(393) 6.180 6.872 6.692 6913 2
Group5(678) 6.448 7232 6.939 7.053 3

HINT1B01 =INTI1B02 mINT1BO3 OINT1BO4

Avre@age

Group

dg 3. a5 4 4129 ¥R
Fig. 3. Average of 4 subjects by group
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Table 8. Variables extracted from third grade at high
school and first grade at university

Sutvey Variable Explanaﬁ Vz-mam- Evaluation value
year ion classification
1 Very good
Grade 2 G(_)Od
Subjecti| Overall Subjective 3 Slightly better
2015 INTIE ve Assessment 4 Moderate
evaluati 5 Poor
on
6 Inadequate
7 Very inadequate
1 Vi tisfied
Grade: ery Sa-lS ie
2015 INTID Overall Overall 2 I am satisfied
satisfacti satisfaction 3 I'm not satisfied
on 4 I am not satisfied at all
PSY3B01 I am happy to live.| 1 It really is
. 1'do not have mucl
psyspoz| L orrics 21tis so
2015 satisfacti wornes. !
on T
I ife 1 t t
PSY3B03 Ithmtli my life is 18 not so
appy- 4 Not at all
School | The school class is| .
EDU2A01 adaptati fun, 1 It really is
on: 21tis so
2015 EDU2A02| leaming| Do not miss schoo 3 It is not so
activitie homework 4 Not at all
Universi| University .
XB3B01 ty/ satisfaction 1 Very satisfied
2016 major Mai 2 1 am satisfied
i ajor g i
XB3B02 | satisfact] ' Yy ' 3 I'm not satisfied
on satisfaction | 4 | am not satisfied at all
Lecture and
XB5DO01 education 1 Very satisfied
. contents
Univer professors and .
XB5D02 | . lif 2 I am satisfied
sity lifg lecturers
2016 satisfad ~ Configure a
XB5DO03 | tjon course or 3 I'm not satisfied
curriculum
School
XB5D04 education |4 I am not satisfied at all
facilities
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Table 9. Average for each variable by group
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Table 10. Characteristics of learning achievement by group

Learnin isti
Groupl Group2 Group3 Group4 Group5 Group| h abii Sg Characteristic
INTIEw6 6.00 543 6.00 5.70 5.86 ranking 2015 2016
INTIDw6 4.39 430 4.33 4.37 4.42 [Satisfaction with university
PSY3B0O1w6 2.99 274 2.98 289 291 Subjective evaluation of grades is thesatisfaction and composition of
second lowest in the group courses and curriculum is lowest.
2015 PSY3B02w6 331 336 3.57 3.53 346 Groupl 4 Satisfaction with grades and interest-Lectures and contents of education,
PSY3BO3w6 3.04 282 3.06 293 293 lin class time is lowest professors and lecturers indicate
EDU2A0Iw6 4.50 4.22 4.45 436 4.39 satisfaction level 4
EDU2A02wW6 445 4.80 424 4.65 4.59 i‘Th; bestbilealining -habits and me-Squ\f/em?ty Satisfaction,  Major
ighest subjective rating atisfaction
XB3B01w7 325 2.99 324 3.19 321 Group2 ! It is the most enjoyable, worrying and-Satisfaction is  highest in all
XB3B02w7 3.16 2.83 3.19 3.02 3.08 happier place to live. lcategories
XB5D01w7 3.18 3.02 326 3.10 3.10 FWhen graded subjective, the gradeg-Satisfaction with majors, contents of
2016 XB5D03w7 323 3.04 330 317 314 Group3 5 are lf)w. ) ) lectures, professors and lecturers was
FLiving is not fun and worrying thelowest
XB5D04w7 3.26 3.01 3.18 3.18 3.21 lmost
XB5D05w7 3.21 3.07 3.32 3.17 3.18 Overall, learning habits are the secon . . . .
. Lo Satisfaction with college is also the
Group4| 2 best. Satisfaction is somewhat lowe .
N second highest overall
GOy Grou G Groupd - Group5 iin 3rd place. ] _ : _
o 5 - i - ILearning habits are bad but happinesgOverall ~ satisfaction ~ with  the
Group5| L A
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Table 13. Similarities between a new student and features

of each group

Groupl Group2 Group3 Group4 Group5

Similarity | 0.96591 | 0.87106 | 0.96563 | 0.91545 | 0.93814
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Table 14. 10 neighbors extracted using similarity
calculation formula

K D P cfﬁifiﬁin D C Cosine g | Pulidean
= coefficient - similarity - distance
1 14514 0.83875 14510 0.80867 75208 1.316074
2 45527 0.808753 45523 0.807373 75025 1.414214
3 33030 0.80551 33025 0.805709 | 45404 1.414214
4 14215 0.781019 81214 0.804534 14308 1.414214
5 81214 0.76604 81019 0.8037 33011 1.414214
6 75225 0.753087 75218 0.80327 90306 1.414214
7 81019 0.747787 107701 0.803238 | 80821 1.495349
8 107701 0.741494 80612 0.802458 | 81429 1.495349
9 45603 0.736049 14211 0.801549 | 33038 1.495349
10 80612 0.72649 81124 0.800095 | 80827 1.495349
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Table 15. Predicting learning achievement
3rd middle school 3rd high school Freshman

INTIEwWG6: 3.44444
INTIDwO6: 1.44444
PSY3B01w6: 2.22222
PSY3B02w6: 2.66667
PSY3B03w6: 2.11111
EDU2A01w6: 1.22222
EDU2A02w6: 0.88889

XB3B01w7:2.333333
XB3B02w7: 2.166667
XB5DOIw7: 2
XB5D02w7: 2.166667
XB5D03w7: 2.166667
XB5D04w7: 2.5

INT1BO1w3: 4.50
INT1B02w3: 5.89
INT1B03w3: 5.78
INT1B04w3: 5.33

Prediction valug
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Table 16. The accuracy of the prediction by changing the
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