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A Study on the Method of Assigning Students to the High Schools

by the Allied Entrance Examination.

— Especially on the System of an Assignment for the Pre-Application

and the Post-Examination. —

Chul-Sik Lee™™ - Soon-Tae Hong***

Abstract

This paper deals with enhancement of the high school equalization assignment system to be
executed by the allied entrance examination after the applicants graduated from their middle
schools.

In prevailing opinion, because educational demander’s will has not been considered under
the current system, it whose merits have been covered is required to be improved.

If the application system of the entrance examination for the high schools will be returned,
a situation that it will result in irregularity of the middle school education and in overheating
entrance examination seems to appear explicitly.

Since the averages of the allied entrance examination score of all the high schools, achieved
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by the equalization-application nearest assignment system which is named by writers of this paper,
are equal, our system is good for maintaining the merits of the current system.
More than 50% educational demander’s will has been reflected by our system, so that we
come to the conclusion that our system is excellent in all the systems verified up to now.
Assigning students to the high school to make an average difference between three and five
score, we expect that reflection rate of the educational demander’s will be increased more than
60%. -
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X% A 89 (Linear Programming)
o] &3t A= o} K,
T  --- Transportation

L.P. -- Linear programming

C.F.D.--- Crow flies distance

R.D. -- Road distance

A8 . C. Sutcliffe, J. Board and P. Cheshire,

“Goal Programming and Allocating Children to Se-
condary Schools in Reading”. J.Oper.Res. Soc.,
Vol. 35, No. 8, 1984, p. 721.
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{F 2—1) Summary of L.P.Studies of school catohment areas

oucs | Timen | ooisee
Yeates 1963 T C.F.D.
Clarke and Surkis 1963 Mintran and L.P. | Non-walking

travel time
Koenigsberg 1968 T (R.D.)?
Heckman and Taylor 1969 L.P. (a) R.D.: (b) C.F.D.
Maxfield 1972 T R.D.
Belford and Ratliff 1972 Min cost flow C.F.D. over 2miles
Franklin et al 1973 T (C.F.D.)?
Liggett 1973 | Own algorithm (a) R.D.: (b) (R.D.)?
Stimson et al 1974 L.P. (a) C.F.D: (b} (C.F.D.)?
Holloway et al 1975 Interactive L.P. (C.F.D.)?
McDaniel 1975 T (a) C.F.D.: (b) C.F.D. over,

2miles

Mckeown et al 1976 L.P. R.D.
Jennergren et al 1980 L.P. (C.F.D.)?
Bovet 1982 Own algorithms Distanc
Bruno et al 1982 L.P. Cost

Abbreviations :

2) C. Sutcliffe, J. Board and P. Cheshire, “Goal Programming and Allocating Children to Secondary Schools

in Reading”,
3) Ibid., p. 714.

J. Oper. Res. Soc., Vol. 35, No. 8, 1984, p. 719.
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@¢3 A% A 73 30.4 96 40.0
@¢gd FA¥ 74 30.8 36 15.0
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df: 2 x*:17.3766 P<0.05
A8 gFH, dAA=E, P. 53.
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Score Frequency Percent E:Jen;g;té;e g:rrgglnattlve
133 3 0.0 3 0.0
136 71 1.1 74 1.1
139 91 1.4 165 2.6
142 118 1.8 283 4,4
145 141 2.2 424 6.6
148 218 3.4 642 10.0
151 254 3.9 896 13.9
154 302 4,7 1198 18.6
157 366 5.7 1564 24.3
160 379 5.9 1943 30.1
163 428 6.6 2371 36.8
166 459 7.1 2830 43.9
169 491 7.6 3321 51.5
172 433 6.7 3754 58.2
175 475 7.4 4229 65.6
178 471 7.3 4700 72.9
181 414 6.4 5114 79.3
184 356 5.5 5470 84.8
187 337 5.2 5807 90.1
190 297 4.6 6104 94.7
193 208 3.2 6312 97.9
196 117 1.8 6429 99.7
199 19 0.3 6448 100.0

(B 3-3 AFA(F)YE FAF A%

Cumulative Cumulative
HOME Frequency Percent Frequency Percent
1 47 0.7 47 0.7
2 102 1.6 149 2.3
3 61 0.9 210 3.3
4 69 1.1 279 4.3
5 250 3.9 529 8.2
6 96 1.5 625 9.7
7 75 1.2 700 10.9
8 454 7.0 1154 17.9
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9 221 3.4 1375 21.3 i
10 164 2.5 1539 23.9 }
11 170 2.6 1709 26.5 i
12 33 0.5 1742 27.

13 48 0.7 1790 27.8
14 77 1.2 1867 29.0 |
15 85 1.3 1952 30.3 |
16 28 0.4 1980 30.7 :
17 175 2.7 2155 33.4 |
18 176 2.7 2331 36.2 |
19 205 3.2 2536 '39.3 ,
20 168 2.6 2704 41.9 !
21 94 1.5 2798 43.4 !
22 i 177 2.7 2975 46,1
23 137 2.1 3112 48.3
24 : 336 5.2 3448 53.5
25 | 182 2.8 3630 56.3
26 145 2.2 3775 58.5
27 143 2.2 3918 60.8
28 330 5.1 4248 65.9
29 148 2.3 4394 68.1
30 33 0.5 4427 68.7
31 , 153 2.4 4580 71.0
32 109 1.7 4689 72.7
33 191 3.0 4880 75.7
34 113 1.8 4993 77.4
35 87 1.0 5060 78.5
36 42 0.7 5102 79.1
37 2 0.0 5104 79.2
38 40 0.6 5144 79.8
39 24 0.4 5168 80. 1
40 44 0.7 5212 80.8
41 144 2.2 5356 83.1
42 37 0.6 5393 83.5
43 16 0.2 5409 83.9
44 31 0.5 5440 84.4
45 47 0.7 5487 85.1
46 961 14.9 6448 100.0
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(F 3—4 nFad, AFAE WAL SFACH)

8 28 34 27 22 38 11 19 19 28 10 14 20 15
14 34 42 36 28 44 17 25 25 34 15 20 26 21
12 33 41 32 19 43 16 24 24 33 8 19 19 20
23 44 52 46 38 54 27 35 35 44 19 28 30 31
14 38 42 36 15 47 20 28 28 38 17 21 20 24
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13 36 41
9 32 37
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15 29 37
24 37 46
15 29 27
12 26 31
34 48 51
33 42 47
29 43 51
0o 21 28
7 17 25
10 20 20
0 16 24
7 23 31
15 31 36
60 18 26
5 16 17
9 12 20
13 1 18
LO N B 29
17 18 41
15 0 18
22 0 16
21 5 23
18 19 21
22 8 10
22 6 17
18 12 8
29 20 0]
34 25 7
44 58 40
26 28 10
34 28 10
25 g9 27
45 58 40
27 46 54
33 40 48
50 36 25
26 10 28
200 26 30

48
42
42
39
47
39
36
58
52
53

27
22
26
33
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28
20
25
26
39
49
28
25
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22
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15
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25
10
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40
56
50

38
35
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9 |13 |232{332|4T|53{63|7 3|83 |03 {10 113|127 |13 | 1432
@z 01| o2 | 03|04 | 05| 06|07 | 08|09 | 10| 11|12 13| 14
43t
624 | 624 | 468 | 260 | 260 | 156 | 416 | 520 | 520 | 520 | 624 | 416 | 520 | 520 | 6448
39
(4) 19909 32 & dAFgo] DAl & FT 33} 129-143 2839
38 S TAIS A DA & Lud A3EE 3HA 64484
HEA2 2248 A0S AAZ A 19 A 2%
B A, 4, F, o S A9sE zzse A2 WA AR <dds
Mgz 243 AYnn $AE &R 2o 373 189200 6417
A 19t sHAle] AH Q194 4 177-188 157878
A4 192-200 3448 % 159-176 2665
4 180191 14047 3 150-158 9227
Z  156-179 35027 8t3t 129-149 6423
3 144-155 9157 oA 644873
(B 3—6> A 1818 71228 Ad1n A
— Cumulative Cumulative
HOPE Frequency Percent Frequency Percent
1 375 5.8 579 5.8
2 706 10.9 1081 16.8
3 451 7.0 1532 23.8
4 615 9.5 2147 33.3
5 630 9.8 2777 43.1
6 407 6.3 3184 49.4
7 595 9.2 3779 58.6
8 500 7.8 4279 66.4
9 517 8.0 4796 74.4
10 512 7.9 5308 82.3
11 468 7.3 5776 89.6
12 228 3.5 6004 93.1
13 237 3.7 6241 96.8
14 207 3.2 6448 100.0




Cumulative Cumulative
HOPE Frequency Percnet Freguency Percent
1 539 8.4 539 8.4
2 761 11.8 1300 20.2
3 464 7.2 1764 27.4
4 566 8.8 2330 36.1
5 560 8.7 2890 44.8
6 421 6.5 3311 51.3
7 532 8.3 3843 59.6
8 461 7.1 4304 66.7
9 459 7.1 4763 73.9
10 458 7.1 5221 81.0
11 437 6.8 5658 87.7
12 292 4.5 5950 92.3
13 243 3.8 6193 96.0
14 255 4.0 6448 100.0
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(¥ 4—1> Analysis of Variance Procedure Class Level Information

Class Levels
SCHOOL 14

Vaiues
12345678910 11 12 13 14

Numver of observations in data set=6448
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{E 4—2> Analysis of Varlance Procedure

Dependent Variable : SCORE

Sum of Mean
Source DF Squares Square F Value Pr>F
Model 13 93.75224875 7:21171144 0.03 1.000
Error 6434 1339805.90144 208.23840557
Corrected Total 6447 1339899.65369
Y R-Square C.V. Root MSE SCORE Mean
0.000070 8.518874 14.43047 169.394076
Source DF Anova SS Mean Square F value Pr>F
SCHOOL 13 93.75224876 7.21171144 0i03 1.0000

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable : SCORE

Alpha=0.05 df=6434 MSE=208.2384
Harmonic Mean of cell sizes=394.6998

Number of Means 2 3 4 5 6 7 8
Critical Range 2.041 2.146 2.214 2.264 2.307 2.342 2.371
Number of Means 9 10 11 12 13 14
Critical Range 2.394 2.414 2.431 2.445 2.457 2.468
Duncan Grouping Mean N SCHOOL
A 169.496 260 5
A 169.485 260 4
A 169.483 416 7
A 169.476 416 12
A 169.455 468 3
A 169.450 520 9
A 169.433 520 10
A 169.427 520 8
A 169.423 624 1
A 169.421 520 ' 13
A 169.404 520 14
A 169.370 624 2
A 169.231 156 6
A 169.053 624 11

Analysis Variabie : DISTANCE

N Obs Mean
6448 11.7026985
' Cumuiative Cumulative
iDESIRE Frequency Percent Frequency Percent
IBAD 6015 93.3 6015 93.3

|GOOD 435 6.7 6448 100.0
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(& 4—3) Analysis of Variance Procedure
Dependent Variable : SCORE
Sum of Mean
Source DF Squares Square F Value Pr>F
Model 13 577745.6229 44441.9710 375.17 0.0
Error 6434 762154.0308 118.4573
Corrected Total 6447 1339899.6537
R-Square C.v. Root MSE SCORE Mean
0.431188 6.425141 10.88381 169.394076
Source DF Anova SS Mean Square F Value Pr>F
SCHOOL 13 577745.6229 44441.9710 375.17 0.0
Analysis of Variance Procedure
Duncan's Muitiple Range Test for variable : SCORE
Alpha=0.05 df=6434 MSE=118.4573
Harmonic Mean of cell sizes=394.6988
Number of Means 2 3 4 5 B 7 8
Critical Range 1.539 1.618 1.669 1.708 1.740 1.767 1.788
Number of Means 9 10 1 12 13 14
Critical Range 1.806 1.821 1.833 1.844 1.853 1.861
Duncan Grouping Mean N SCHOOL
A 187.558 156 6
B 183.231 624 1
B 183.087 624 2
C 180.031 260 4
D 177.838 260 5
E 170.659 416 7
E 169.300 520 10
F 166.756 520 9
F 165.706 520 8
F 165.240 624 11
G 163.490 520 13
H 160.763 468 3
| 156.965 520 14
J 154.981 416 12
Analysis Variable : DISTANCE
N Obs Mean
6448 21.2965261
Cumulative Cumulative
DESIRE Frequency Percent Frequency Percent
BAD 1124 17.4 1124 17.4
GOOD 5324 82.6 6448 100.0
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{3 4—4) Analysis of Variance Procedure
Dependent Variable : SCORE
Sum of Mean
Source DF Squares Square F Vvalue PrsF
Model 13 93.75224875 7.21171144 0.03 1.0000
Error 6434 1339805.90144 208.23840557
Corrected Total 6447 1339899.65369
R-Square C.V. Root MSE SCORE Mean
0.000070 8.518874 14.43047 169.394076
Source DF Anova SS . Mean Square F Value Pr>F
SCHOOL 13 93.75224876 7.21171144 0.03 1.0000
Analysis of Variance Procedure
Duncan's Multiple range Test for Variabie : SCORE
Alpha=0.05 df=6434 MSE=208.2384
Harmonic Mean of cell sizes=394.6988
Number of Means 2 3 4 5 6 7 8
Critical Range 2.041 2.146 2.214 2.264 2.307 2.342 2.371
Number of Means 9 10 1 12 13 14
Critical Range 2.394 2.414 2,431 2.445 2.457 2.468
Duncan Grouping Mean N SCHOOL
A 169.496 260 5
A 169.485 260 4
A 169.483 416 7
A 169.476 416 12
A 169.455 468 3
A 169.450 520 9
A 169.433 520 10
A 169.427 520 8
A 169.423 624 1
A 169.421 520 13
A 169.404 520 14
A 169.370 624 2
A 169.231 156 6
A 169.053 624 11
Analysis Variable : DISTANCE
N Obs Mean
6448 17.3762407
Cumulative Cumulative
DESIRE Frequency Percent Frequency Percent
BAD 3374 52.3 3374 52.3
GOOD 3074 47.7 6448 100.0
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