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INTRODUCTION 

Vocational counselors are constantly seeking factual 

material which will aid them in guiding young people strug- 

gling with the problem of choosing their life work. 

It is important both to the individual and to society 

that an occupation be selected that is within the limits of 

the individual's capabilities and that is sufficiently inter- 

esting to him. The vocational choice must not only be one in 

which the individual will succeed, but it must also be one in 

which the individual's emotional needs will be met. It must 

be a source of satisfaction. 

The following quotation from Bingham (1) indicates the 

need for a wise occupational choice. 

Misdirection of effort is costly. Loss is in- 
curred by society as well as by the individual him- 
self when ambitions are ill-advised. If a man is 
misplaced in his work, he is likely to find that 
adjustments are increasingly troublesome in his 
personal and family relations also. 

The purpose of this study was to obtain information that 

might be helpful to those persons assisting college students 

in selecting a vocational goal. Several factors were eval- 

uated by comparing a successful group of students with an 

unsuccessful group in the occupational fields of engineering 

and agriculture. Veterans attending Kansas State College un- 

der Public aw 16 were chosen as the comparison groups for 

this study because they formed the only group of students on 
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which fairly complete data could be obtained. 

From the results of this study by a method of selecting 

arbitrary cutting points, a practical test was determined to 

aid in predicting those students likely to be successful in 

the field of engineering. A similar test was devised to aid 

in the prediction of successful agriculture students. 

PROCEDURE 

The material that was used in this study was obtained 

from the files of the Veterans Administration Guidance Center 

at Kansas State College, Manhattan, Kansas, and from the 

Kansas State College Counseling Bureau. The study included 

all of those male veterans under Public Law 16 who had grad- 

uated from Kansas State College on or before January 27, 

1950; had been dismissed from the college either by college 

officials or by the Veterans Administration; or had left 

school voluntarily. Each of these veterans had chosen his 

occupational objective with the guidance of a Veterans Admin- 

istration Guidance Officer. 

In order to maintain secrecy of the files, each veteran 

was designated by a case number and as much of the following 

information as was available was obtained for each case: 

marital status; date of birth; date training at Kansas State 

College under the Veterans Administration began; employment 

objective; percent disability; type of disability; education 



3 

completed before the veteran entered school under Public Law 

16; psychological test scores (raw scores); and grade point 

average for the last four semesters the veteran was in school. 

The above data will be found in original tables in the Appen- 

dix. 

Nineteen of the 271 cases were not used because compara- 

ble test data were not available. 

The cases were then grouped according to the college cur- 

riculum in which the veteran had been enrolled. The seven 

following classifications of curriculums were used: engineer- 

ing, agriculture, veterinary medicine, science, teaching, 

administration, and accounting. Each group was then sub- 

divided into two categories; successful and. unsuccessful. 

The successful group was composed of students who had gradu- 

ated in that particular field of study. Those who had been 

dismissed from college, had left school voluntarily, or had 

changed to another curriculum formed the unsuccessful group. 

The engineering classification included chemical, civil, 

electrical, agricultural, mechanical, and architectural engi- 

neers and architecture students. All veterans studying to be 

farmers, agronomists, poultry hatcherymen, county agricultural 

agents, horticulturists, vocational agriculture teachers, 

animal husbandmen, and other related occupations composed the 

agriculture group. Geologists, bacteriologists, chemists, 

and ento4ologists comprised the science group. The teaching 
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group included teachers of vocational agriculture, social 

sciences, and various high school subjects. Students study- 

ing, for managerial positions made up the administrative 

group. 

A given student might be in one or more of the seven 

classifications. For example, case 178 began work in the 

engineering curriculum then changed to accounting and was 

graduated in that curriculum. He was classified under the 

engineering group as unsuccessful and under the accounting 

group as successful. Separation from a curriculum did not 

necessarily mean inability to handle that type of work. Lack 

of interest in the work, illness, financial difficulties, and 

emotional problems were among the many reasons given for dis- 

continuing study or changing to a different field of study. 

Probability of the student's completing the course rather than 

his ability to do the work was the chief concern of this in- 

vestigation. 

The means, ranges, and standard deviations were calculated 

for each group of successful and unsuccessful students in the 

engineering classification for the following factors and test 

scores: American Council on Education Psychological Test - 

total score, Q score, and L score; Minnesota Paper Form Board 

Test; Ohio State University Psychological Test; Meier Art 

Test; Otis Self-Administering Test of Mental Ability; Bennett 

Mechanical Comprehension Test (forms unknown); Purdue Peg- 

board Test - total score and assembly score; Minnesota Clerical 
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Aptitude Test - names score and numbers score; Engineering and 

Physical Science Aptitude Test; Cooperative Mathematics Test; 

Cooperative Reading Test; Cooperative English Test; Coopera- 

tive Natural Science Test; Cooperative Social Studies Test; 

California Occupational Interest Inventory - personal-social, 

natural, mechanical, business, artistic, sciences, verbal, 

manipulative, computational and level scores; Kuder Preference 

Record - mechanical, computational, scientific, persuasive, 

artistic, literary, musical, social service, and clerical 

scores; age to nearest month at time of entrance in Veterans 

Administration program; years of schooling prior to entrance 

in Veterans Pdministration program; and grade point average 

during the last four semesters of college work. 

The same test scores and factors were analyzed in the 

same manner for the agriculture group with the exception of 

the Meier Art Test, the Bennett Mechanical Comprehension Test, 

the Purdue Pegboard Test, the Minnesota Clerical Aptitude Test, 

the Engineering and. Physical Science Aptitude Test, the Coop- 

erative Social Studies Test, and tho Kuder Preference Record. 

These tests rare not analyzed because there were too few 

scores available. 

Since the aim of the study was to find a workable means 

of predicting success, the test results of the other curricu- 

lums were not analyzed because so few scores were available 

that it eould be seen by inspection that the reliability was 

too low for a practical application. 
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To determine the significance of the differences in the 

means of the successful and unsuccessful groups, the critical 

ratios were computed. Determination of the significance of 

marital status and disability was by the chi-square test. 

The .05 level of significance or better was recorded for each 

comparison group. 

Because of inaccuracies in recording, variations in pro- 

cedures in giving tests in the various Veterans Administra- 

tion offices, and the small number of cases, bi-serial corre- 

lations and regression equations were not used for prediction. 

A procedure involving the use of arbitrary cutting points 

was used in determining, a practical means of prediction. 

A REVIEW OF RLIATED LITERP,TURE 

A great many investigations have been made to find the 

significant factors in determining the collage student's 

probability c succeeding or failing, in a particular curricu- 

lum. 

The studies which applied most directly to this investi- 

gation are reviewed in the following paragraphs. Others are 

found listed in the reference section of this thesis. 

Garmezy and Crose (2) compared the academic achievement 

of matched groups of veteran and non-veteran freshMen at the 

Universi4 of Iowa. They found that within the veteran group 

there was no relation between age and academic achievement. 
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In forecasting first semester and first year marks of engi- 

neering students Jones (3) found that the best combination 

of tests was the Cooperative Mathematics, Cooperative Physics 

or Cooperative Chemistry, and secondary school marks. Tests 

used included, in addition to the above, the Otis quick Scor- 

ing Mental Ability and the Cooperative Reading tests. The 

tests alone correlated .59 and .57 respectively with the 

criterion in the tiro classes tested. He also found that the 

predictive value of the tests progressively decreased in fore- 

casting second, third, and fourth year marks. Treumann and 

Sullivan (4) reported among other results, in predicting the 

academic achievement of freshmen engineering students, that 

the Q score of the American Council on Education Psychologi- 

cal Examination ranked low in predictive significance, and that 

the Engineering and Physical Science Aptitude Test was the 

best single indicator of scholastic achievement of the tests 

administered. Couprider and Laslett (5) correlated scores on 

the Stanford Scientific, the American Council on Education 

Psychological Examination, and the Ohio State University 

Psychological tests with grade point averages. They found 

that engineering grades could be predicted equally well from 

the American Council on Education Psychological Examination Q 

score (r = .40), the American Council on Education Psychologi- 

cal Examination total score (r = .39), the Engineering and 

Physical science Aptitude Test score (r = .39), or the 

Stanford Scientific Aptitude Test score (r = .37). 
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A study (6) conducted by the Veterans Administration in 

predicting success in training for agriculture found that the 

coefficients ranged from .07 to .60 with a median of .36 when 

scholastic aptitude test scores and agricultural college 

achievement were correlated. Hertel and Di Vesta (7) eval- 

uated five factors in predicting the success of students en- 

tering the New York College of Agriculture. The battery of 

tests used for prediction included the Ohio State University 

Psychological Test, the Cooperative Natural Science Test and 

the Cooperative Mathematics Test. They found that the high 

school Grade average is the most important single factor in 

the prediction of the college average, and the most important 

test in the battery used was the Ohio State University Psycho- 

logical Test. For agricultural science students the follow- 

ing correlations were found for teat scores and college aver- 

ages: Ohio State University Psychological Test, .478; Coop- 

erative Mathematics Test, .233; and Cooperative Natural 

Science Test, .259. The corresponding correlations for the 

general agriculture students were: Ohio State University 

Psychological Test, .460; Cooperative Mathematics Test, .294; 

and Cooperative Natural Science Test, .361 with the college 

average. 

All of the correlations reported in the preceding studies 

are too low for individual predictions. This indicates that 

some other moans of prediction might prove more effective in 
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forecasting success in engineering and agriculture. 

RESULTS 

A comparison of data for successful and unsuccessful 

engineers is given in Table 1. 

Inspection of Table 1 shows extremely large ranges for 

most of the tests for both the successful and unsuccessful 

engineering groups. There was evidenced considerable over- 

lapping in the distribution of test scores for the two 

groups. For example, the range of the Minnesota Paper Form 

Board Test for the successful engineers was 33 to 64 and for 

the unsuccessful engineers, 24 to 64. Although there was a 

large difference between the means in some of the tests, the 

number of cases was so few as to reduce the reliability of 

the results. For example, the mean difference found for the 

Cooperative Reading Test was 26.8, but there were only six 

successful engineers who had taken the test and eight un- 

successful ones so the results were not statistically sig- 

nificant. Those tests and factors found to be significant 

at the .05 level of confidence or better were the Ohio State 

University Psydhological Test, the Bennett Mechanical Com- 

prehension Test, the Minnesota Clerical Test, the Coopera- 

tive Mathematics Test, the amount of previous schooling, and 

the grade point average. 



Table 1. Tlocns C data fc. cessful and unsuccessful ang eers. 

Teat t 

access n 

: No. :S.E. :Mean 
I u ens ne 

: No. 
:S.F 

:S.E.:diff.: 
:Level 
: of 

e cases .tdiff. :04SOSIM0 me f. 

ACE - Total 117.5 27.3 44.178 42 4.3 3.0 114.5 25.7 56-169 32 4.6 6.3 .48 Q score 49.5 11.1 25- 70 28 2.1 49.0 6.9 39. 64 17 1.7 2.7 .18 L score 69.8 16.7 27. 90 26 3.2 2.1 67.7 16.1 29. 92 17 4.0 5.1 .41 Paper P.8. 51.4 8.2 33- 64 51 1.2 3.6 47.8 8.9 24- 64 26 1.8 2.2 1,64 Ohio 93.4 17.3 61 -124 11 5.5 25.3 60.1 22.2 37.109 11 7.0 0.9 2.84 .01 Meier Art 107.7 10.3 88.121 7 4.2 2.2 105.5 3.0 101.109 4 1.7 4.5 .49 Otis 59.4 
1-41nnett 49.8 

7.1 
5.9 

44- 74 
30- 60 

22 
19 

1.6 
1.4 

4.1 
8.1 

55.3 
41.7 

9.4 36.. 66 
9.5 21- 59 

15 
9 

2.5 
3.4 

3.0 
3.7 

1.37 
2.19 .05 Purdue Tot. 41.8 4.8 36- 48 13 1.4 .8 41.0 6.6 33- 48 4 3,8 4.0 .20 

Assess. 9.5 1.5 8. 12 12 .45 .8 8.7 2.2 5i. 11i 4 1.3 1.4 .57 %nn.C.Nos. 118.5 25.7 60 -167 21 5.8 18.3 100.2 9.8 90.118 6 4.4 7.3 2.51 .02 Ramps 114.2 30.3 42.180 21 6.8 21.4 92.8 15.4 67.116 6 6.9 9.7 2.21 .05 E44P..A. 68.7 21.3 52.110 6 9.5 4.5 93.2 32.3 46.141 6 14.4 17.2 .28 Coop. Math. 60.0 13.2 36. q5 13 3.8 12.7 47.3 14.9 18. 75 15 4.0 5.5 2.31 .05 
Coop. Read. 118.0 18.6 85.143 6 8.3 26.8 81.2 28.6 45 -136 8 10.8 13.6 1.97 Coop.Engl. 175.3 46.0 96.272 17 1.2 19.3 156.0 43.2 90 -229 18 10.5 10.6 1.82 Coop.N.201. 52.7 13.3 28. 78 9 4.7 12.9 39.8 18.7 8. 71 12 5.6 7.3 1.77 Coop.Soc.St. 56.0 14.4 37- 81 6 6.4 4.7 51.3 20.5 10. 83 11 6.5 0.1 .52 Cal.. Art 16.6 5.8 9. 28 21 1.3 8.6 25.2 17.1 7. 76 12 5.2 5.4 1.59 

P.S. 15.4 4.6 3.. 23 21 1.0 1.9 17.3 4.0 10. 25 11 1.3 1.6 1.19 
Bus. 20.2 5.5 31 22 1.2 .7 19.5 8.1 11. 27 12 1.5 1.9 .37 
Comp. 10.0 2.7 4.. 17 21 .6 .7 9.3 4.3 2. 15 10 1.4 1.5 .47 
60i. 26.2 4.6 16» 38 23 1.0 1.0 27.2 8.9 0. 40 14 5 2.7 .37 
Verb. 8.6 3.8 2.. 15 21 .85 .7 9.5 3.7 16 11 1.2 1.5 .47 
Manip. 13.4 2.1 9- 19 22 .5 .6 12.8 2.7 8- 17 10 .9 1.0 .60 
Level 77.0 6.4 61- 83 22 1.4 3.4 73.6 7.6 61. 83 13 2.2 2.6 1.31 
Mech. 25.0 3.9 18. 23 23 .8 2.1 22.9 8.3 11- 34 14 1.8 2.0 1.05 

-Nat. 16.9 6.4 5- 30 21 1.4 1.? 15.2 6.2 0. 25 13 1.8 2.3 .74 
Kuder-Mech. 94.2 11.2 75.116 12 3.4 3.5 90.7 13.3 80.113 8 5.0 6.9 .51 

301. 71.1 12.0 51. 93 12 3.6 4.9 76.0 18.0 53 -106 6 3.0 8.0 .56 
3.5er. 64.2 11.3 47. 65 9 4.0 11.0 75.2 23.3 45-111 6 10.4 11.1 .99 
Lit. 42.9 16.0 27. 81 9 5.6 .1 43.0 12.3 23. 61 6 5.5 7.8 .01 
Com. 40.3 11.6 21. 62 9 4.1 8.0 32.3 13.0 10- 52 6 5.8 7.1 1.13 
Pers. 69.4 15.4 45- 86 8 5.8 1.2 88.2 14.3 51- 96 6 6.4 8.6 .14 
Art. 58.4 19.2 56. 99 8 7.2 14.7 43.7 12.3 21- 57 6 5.5 9.1 1.62 
kus. 12.2 6.6 4.. 21 8 2.5 3.8 16.0 11.1 2- 36 6 5.0 5.6 .68 
Clor. 45.0 7.6 34. 59 8 2.9 0 45.0 12.5 31.. 64 6 5.6 6.5 0 

Age 23.7 2.5 19.9 59 .33 .4 24.1 3.5 19.2- 37 .58 .67 .60 
33.7 35.1 

Provo :10h. 12.8 1.1 11.15.5 68 .13 .3 12.5 0.33 11- 15 37 .06 .14 2.14 .05 

Grade Av. 1.61 0.44 0.77 68 .05 .36 1.25 0.43 0.27. 36 .07 .09 4.19 .01 
2.59 2.94 

% rAsability 0. 80 70 0.100 45 chi square is 11.45 

Marital status 41 married 
28 eincle 

21 married 
22 single chl square =2 .81 
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A comparison of data for successful and unsuccessful 

agriculture students is given in Table 2. 

In comparing the test results of the successful and un- 

successful agriculture students, there was found extensive 

overlapping and extremely large ranges in the distributions. 

The mean differences were large for some of the tests but 

the small number of cases reduced the reliability of the re- 

sults, The artistic sub-test of the California Occupational 

Interest Inventory was the only test found to be significant 

at the .05 level of confidence or better. The mean score of 

the unsuccessful agriculture students was higher than that of 

the successful agriculture students on this test. 



Table 2. Comparisons of data for successful and unsuccessful agriculture students. 

: SuccessfUl agriculTure students Unsuccessful agriculture students 
Test 

M : 

: No. :S.E. :Mean : 

S.D.: Range :cases:mean :diff.: M 
: No. :S.E. :Mean : :Level 

S.D.: Rsne :cases:mean :diff.: t :signif. 
of 

.05 

ACE - Total 100.3 
Q score 43.2 
L score 60.3 

Paper F.B. 43.6 
Ohio 74.0 
Otis 50.8 
Coop.Math. 33.6 
Coop.Read. 61.8 
Coop.Engl. 133.4 
Coop.N.Sci. 35.8 
Cal.- Art 20.6 

P.S. 16.8 
Bus. 21.6 
Comp. 9.4 
Sci. 26.6 
Verb. 10.8 
Manip. 14.6 
Level 73.2 
Mech. 17.7 
Nat. 33.9 

Age 24.5 

Prev.Sch. 12.6 

Grade Av. 1.66 

% Disability 

Marital status 

26.8 
11.9 
12.6 
8.7 
17.5 
8.5 
8.9 
17.7 
27.6 
7.0 
3.8 
6.5 
4.8 
2.5 

10.2 
2.8 
2.0 
6.3 
5.8 
18.2 

3.3 

1.1 

5.0 

66-138 27 
18- 62 18 
43- 90 18 
29- 53 14 
44- 99 7 
36- 74 16 
23- 55 14 
43- 95 8 
08 -168 22 
25- 52 15 
2- 18 14 
8- 31 15 
12- 29 16 
6- 14 14 

18- 60 17 
5- 14 14 

12- 17 14 
62- 85 14 
11- 31 15 
12- 99 17 

19.4 - 
33.7 

39 

11- 15 40 

.94- 42 
2.77 

0- 80 42 

26 married 
12 single 

5.4 
2.9 
3.1 
2.4 
7.1 
2.2 
2.5 
6.7 
6.0 
1.9 
1.05 
1.7 
1.2 
.69 

6.6 
.8 
.6 

1.7 
1.6 
4.6 

.5 

.18 

.78 

6.4 
7.0 
2.5 
3.7 
1.2 
2.8 
8.1 
6.0 
3.2 
0 
5.3 
.6 

4.5 
.4 

4.7 
.9 
.3 

10.7 
1.3 
4.8 

.4 

.4 

.68 

93.9 
36.2 
57.8 
39.9 
72.8 
52.8 
41.7 
67.8 

136.6 
35.8 
15.9 
17.4 
17.1 
9.0 

21.9 
9.9 
14.3 
62.5 
19.0 
29.1 

24.9 

12.2 

.98 

17.6 
9.7 

10.1 
9.2 

26.1 
7.6 
9.7 

24.8 
38.2 
6.6 
5.5 
6.9 
5.8 
4.8 
7.8 
5.0 
2.4 

15.9 
6.6 
9.2 

4.7 

1.1 

4.6 

58-120 16 
13- 53 16 
33- 77 16 
26- 55 10 
41-103 5 
40- 60 6 
27- 56 9 
31- 99 4 
70-203 16 
27- 46 6 

II- 29 9 

7- 29 10 
7- 23 8 
3- 17 10 
13- 37 10 
2- 18 9 

12- 18 9 

26- 81 10 
8- 33 9 
8- 39 9 

10.4- 16 
33.5 

12- 15 22 

.50- 14 
1.94 

10-100 23 

11 mer7iii 
11 single 

4.5 7.0 .91 
2.5 3.8 1.84 
2.6 4.1 .61 
3.1 3.9 .95 

13.0 14.8 .08 
3.4 4.0 .50 
3.4 4.2 1.93 

14.3 15.8 .38 
9.8 11.5 .28 

- 0 
1.9 2.2 2.41 
2.3 2.9 .21 
2.2 2.5 1.80 
1.6 1.7 .24 
2.6 7.1 .66 
1.7 1.9 .47 
.8 1.0 .30 

5.1 5.4 1.98 
2.3 2.8 .46 
3.3 5.7 .84 

1.2 1.3 .31 

.24 .3 1.33 

1.27 1.5 .45 

chi square = 9.37 

chi square = 1.33 
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A comparison of data for successful engineers and success- 

ful agriculture students is given in Table 3. 

The following tests shown in Table 3 proved to be signif-- 

icant at the .05 level of confidence or better in comparing 

successful engineers and successful agriculture students: Amer- 

ican Council on Education Psychological Examination - total 

score and L score; Minnesota Paper Form Board; Ohio State 

University Psychological Test; Otis Self-Almini,,tering Test of 

Mental Ability; Cooperative Mathematics Test; Cooperative 

Reading Test; Cooperative English Test; Cooperative Natural 

Science Test; and the mechanical and natural sub-tests cf the 

California Occupational Interest Inventory. On each of the 

tests mentioned above with the exception of the natural sub- 

test of the California Occupational Interest Inventory, the 

mean scores of the engineers were higher than the mean scores 

of the agriculture students. 



Table 3. Comparisons of data for successful engineers and successful agriculture students. 

Test 

Success u en neers Success a agricu are s uden s 

: No. :S.E.:Mean : 

:S.E. : :Level 
: No. :S.L.:diff.: : of 

M : S.D.: Range :cases:mean:diff. : M : S.D.: Range :cases:mean:mean : t :signif. 

ACE - Total 117.5 27.3 44-178 42 4.3 17.2 100.3 26.8 66-138 27 5.4 6.9 2.95 .01 
Q score 49.5 11.1 25- 70 28 2.1 6.3 43.2 11.9 18- 62 18 2.9 3.6 1.75 
L score 69.8 16.7 27- 90 28 3.2 9.5 60.3 12.6 43- 90 18 3.1 4.4 2.13 .05 

Paper F.B. 51.4 8.2 33- 64 51 1.2 7.8 43.6 8.7 29- 53 14 2.4 2.7 2.89 .01 
Ohio 93.4 17.3 61-124 11 5.5 19.4 74.0 17.5 44- 99 7 7.1 9.0 2.16 .05 
Otis 59.4 7.1 44- 74 22 1.6 8.6 50.8 8.5 36- 74 16 2.2 2.7 3.18 .01 
Coop.Math. 60.0 13.2 36- 85 13 3.8 26.4 33.6 8.9 23- 55 14 2.5 4.5 5.87 .01 
Coop-Read. 118.0 18.6 85-143 6 8.3 56.2 61.8 17.7 43- 95 8 6.7 10.7 5.25 .01 
Coop.Engl. 175.3 46.8 96-272 17 1.2 41.9 133.4 27.6 68-168 22 6.0 6.1 6.87 .01 
Coop.N.Sci. 52.7 13.3 28- 78 9 4.7 16.9 35.8 7.0 25- 52 15 1.9 5.1 3.32 .01 
Cal.- Art 16.6 5.8 9- 28 21 1.3 6.0 10.6 3.8 2- 18 14 1.05 1.7 3.53 .01 

P.S. 15.4 4.6 3- 23 21 1.0 1.4 16.8 6.5 8- 31 15 1.7 2.0 .70 
Bus. 20.2 5.5 8- 31 22 1.2 1.4 21.6 4.8 12- 29 16 1.2 1.7 .82 
Comp. 10.0 2.7 4- 17 21 .6 .6 9.4 2.5 6- 14 14 .69 .9 .67 IMO 

Sci. 26.2 4.6 16- 38 23 1.0 .4 26.6 10.2 18- 60 17 6.6 6.7 .06 
Verb. 8.8 3.8 2- 15 21 .85 2.0 10.8 2.8 5- 14 14 .8 1.2 .17 OOP 

Manip. 13.4 2.1 9- 19 22 .5 1.2 14.6 2.0 12- 17 14 .6 .8 1.50 
Level 77.0 6.4 61- 83 22 1.4 3.8 73.2 6.3 62- 85 14 1.7 2.2 1.73 
Mach. 25.0 3.9 18- 23 23 .8 7.3 17.7 5.8 11- 31 15 1.6 1.8 4.06 .01 
Nat. 16.9 6.4 5- 30 21 1.4 17.0 33.9 18.2 12- 99 17 4.6 4.8 3.54 .01 

19.9- 19.4 - Age 23.7 2.5 
33.7 

59 .33 .8 24.5 3.3 33.7 39 .5 .6 1.33 AIM 

Prev.Sch. 12.8 1.1 11-15.5 68 .13 .2 12.6 1.1 11- 15 40 .18 .22 .91 

Grade Av. 1.61 .44 .77- 68 .05 .05 1.66 5.0 .94- 42 .78 .25 .20 de. 

2.59 2.77 

% Disability 0- 80 70 0- 80 42 chi square = 2.78 

Marital status 41 married 26 married 
28 single 12 single chi square = .50 
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Since Tables 1 and 2 showed extremely large ranges, wide 

overlapping of distributions, and small numbers of cases for 

many of the tests, bi- serial correlations and regression equa- 

tions wore not calculated for prediction purposes. Instead, 

a more feasible means of prediction was sought. A method of 

predicting success by the use of cutting points was used. 

Arbitrary cutting points were made at the scores above which 

75 percent of the scores of the successful students fell and 

the score below which 75 percent of the scores of the unsuccess- 

ful students fell. Scores at arbitrary cutting points used 

in predicting successful and unsuccessful engineers for the 

tests in which the differences between the means were statis- 

tically significant at the .05 level of confidence or better 

are shown in Table 4. 

Table 4. Scores at arbitrary cutting points used in predict- 
ing successful and unsuccessful engineers. 

Test 

success- . 

:ful engineers: 
made above : 

unsuccess u 
engineers 
made below 

score score 

Ohio State Psychological Test 83 83 
Bennett Mechanical Test 43 50 
Cooperative Mathematics Test 52 62 
Minnesota Clerical Test - Num- 

bers 97 109 
Minnesota Clerical Test - 

Names 107 109 
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Although the difference between the means of successful 

agriculture students and unsuccessful agriculture students 

was not found to be statistically significant on the Cali- 

fornia Occupational Interest Inventory - level scores and the 

American Council on Education Psychological Examination Q 

score, the total patterns of the distributions were so dif- 

ferent that they could be used in prediction by establishing 

arbitrary cutting points. The score above which 75 percent 

of the scores of the successful agriculture students fell, 

and the score below which 75 percent of the scores of the un- 

successful students fell are shown in Table 5. 

Table 5. Scores at arbitrary cutting points used in predict- 
ing successful and unsuccessful agriculture 
students. 

Test 

:75% success- :75% unsuc- 
sful agriculture:cessful ag- 
:students made sriculture 
:above score :students made 

:below score 

Calif. Occupational Interest - Level 
Amer. Council on Education - Q score 

Calif. Occupational Interest 
Artistic 

68 
36 

75% successful 
agriculture 

students 
made below 

score 

14 

70 
43 

75% unsuc- 
cessful ag- 
riculture 
students made 
above score 

11 
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Since the mean of the unsuccessful agriculture group was 

higher than the mean of the successful group on the Califor- 

nia Occupational Interest Inventory - artistic score, the 

scores shown for this test in Table 5 are the score below which 

75 percent of the scores of the successful agriculture students 

fell and the score above which 75 percent of the scores of the 

unsuccessful agriculture students fell. 

Table 6. Prediction results using the forecasting; data in 
Table 4 on engineering students in this study. 

:Unsuccess-:Comb_Lned 
:Successful:ful engi- :engineer- 
:engineers neers sing groups 

Correct predictions 27 19 46 
% correct predictions 57.5 61.3 59.0 
Incorrect predictions 9 5 14 
% incorrect predictions 19.1 16.1 17.9 
Questionable predictions 11 7 18 
% questionable predictions 23.4 22.6 23.1 

Table 7. Prediction results using the forecasting data in 
Table 5 on agriculture students in this study. 

: nsuccess-:Com no, 
:Successful :ful agri- :agricul- 
:agriculture: culture : ture 
: students : students : groups 

Correct predictions 20 11 31 
% correct predictions 69.0 64.7 67.4 
Incorrect predictions 4 2 6 

incorrect predictions 13.8 11.8 13.0 
Questionable predictions 5 4 9 
questionable predictions 17.2 23.5 19.6 
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Predictions as shown in Tables 6 and 7 were obtained by 

using the cutting point scores fcund in Tables 4 and 5. The 

student was given a pass, fail, or question mark depending 

upon his test score. For example, if a student in engineering 

made a score of 52 (above the cutting points) on the Bennett 

Mechanical Comprehension Test, he was given a pass mark. If 

his score was 38 (below the cutting points) he was given a 

fail mark. If his score was 46 (between the cutting points), 

he was given a question mark because the score was in the 

overlapping zone between the two cutting points. A pass, fail, 

or question mark was determined for each test that the student 

had taken. If the student had more passes than failures and 

question marks, it was predicted that he would succeed in that 

curriculum. If failing marks outnumbered the passing marks 

and question marks a prediction of failure was recorded. If 

a student's test results indicated an equal number of passing 

marks and failing marks or if there were as many question 

marks as passing and failing marks, the prediction was classi- 

fied as questionable. Passing predictions were "correct" 

predictions if the student was in the successful group. Fail- 

ing predictions were "correct" predictions if the student was 

in the unsuccessful group. 

Tables 12 and 13 in the Appendix show the prediction of 

success or failure for each engineering student using the 

cutting points as described in the above procedure. Predic- 
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tions for agriculture students are also included in the 

Appendix in Tables 14 and 15. 

DISCUSSION 

In comparing the successful enc<ineers with those who were 

unsuccessful, the results in Table 1 indicated that there was 

no statistically significant relationship between success in 

engineering and age at the time of entering the program. This 

is in agreement with Garmezy and Crosels findings with veteran 

freshmen at the University of Iowa (2). 

Percent of disability was found to have no statistical 

significance. In a few cases seriously handicapped students 

left school for hospitalization, but others who had the same 

percent of disability were able to complete the work. The 

results of this investigation do not indicate whether physical 

disability is a handicap or not. If adequate data were avail- 

able and further analyzed by grouping the veterans according 

to similar disabilities, more specific information might be 

obtained. 

Marital status was found to have no significance. Clark 

(8) also found this to be true in a study using progress- 

towards-graduation as a criterion of college achievement. 

The amount of previous schooling the engineer had had be- 

fore entering the Veterans Administration program was found 
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to be a significant factor. Sixty and three-tenths percent of 

the successful engineers had had more than 12 years (high 

school training) of previous schooling while only 29.8 percent 

of the unsuccessful engineers had had more than high school 

training. Because 38.2 percent of the successful engineers 

had had 12 years of previous schooling, and 67.6 percent of 

the unsuccessful engineers had had 12 years of previous 

schooling, it was impractical to arbitrarily designate a 

predictive cutting point as was done for the statistically 

significant psychological tests. 

Since the grade point average is a measure of the stu.* 

dent's success or failure in college, it was not used as a 

predictive factor. 

In this study the statistically significant psychologi- 

cal tests in predicting engineering success were the Ohio 

State University Psychological Test, the Bennett Mechanical 

Comprehension Test, the Minnesota Clerical Aptitude Test, and 

the Cooperative Mathematics Test* Jones (3) also found the 

Cooperative Mathematics Test to have predictive value in 

forecasting the success of engineering students. 

Treumann and Sullivan (4) concluded that the Engineering 

and Physical Science Aptitude Test was the best single indi- 

cator of scholastic achievement. Couprider and Laslett (5) 

also found that engineering grades could be predicted equally 

well from the American Council on Education Psychological Ex- 
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aminati.on Q score, total score, or the Engineering and Phys- 

ical Science Aptitude Test. Since only six successful engi- 

neering students and six unsuccessful students had taken the 

Engineering and Physical Science Aptitude Test in this study, 

the number of cases was so small as to make the results unre- 

liable. Treumann and Sullivan (4) found that the Q score of 

the American Council on Education Psychological Examination 

ranked low in predictive value while Couprider and Laslett (5) 

reported that both the Q score and total score of the American 

Council on Education Psychological Examination were predictive 

although the correlations with grade point averages were .40 

and .39, respectively. The results of this investigation did 

not indicate that the American Council on Education Psycholog- 

ical Examination scores had any value in forecasting engineer- 

ing success. 

Neither the Otis Self-Administering Teat of Mental Ability 

nor the Cooperative Reading Test results were statistically 

significant. This is in agreement with Jones' findings on 

engineering students (3). 

In comparing the successful agriculture students with un- 

successful agriculture students the results of the Artistic 

sub-test of the California Occupational Interest Inventory 

were found to be statistically significant at the .05 level. 

Hertel and Di Vesta (7) reported that the Ohio State Univer- 

sity Psychological Test was the most important test of a 
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battery consistin of the Ohio State University Psychological 

Test, the Cooperative Mathematics Test and the Cooperative 

Natural Science Test in predicting success in agriculture. 

Reliability of the results of the Ohio State University Psycho- 

logical Test and other tests in this study was reduced because 

of the small number of cases. 

In comparing successful engineers with successful agri- 

culture students, the factors of age at beginning of program; 

amount of previous schooling; marital status; degree of 

disability; and grade point average were not significant as 

shown in Table 3. The most important differences were revealed 

by the psychological test results. The following tests were 

statistically significant at the .05 level or better: Ameri- 

can Council on Education Psychological Examination total 

score and L score; Minnesota Paper Form Board; Ohio State Uni- 

versity Psychological Test; Otis Self-Administering Test of 

Mental Ability; Cooperative Mathematics Test; Cooperative 

English Test; Cooperative Natural Science Test; and the mechan- 

ical and natural sub-tests of the California Occupational In- 

terest Inventory. The mean score of the successful engineers 

was higher in all of the above tests with the exception of the 

natural sub-test of the California Occupational Interest In- 

ventory. 

Test scores and grade point averages were not correlated 

because grades were not available for some of the students for 

more than one or two semesters Many of the unsuccessful 
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students did, not complete one semester of work so no trade 

point average could be calculated. 

Because of extreme ranges, greatly overlapping distribu- 

tions, and the small number of cases, bi-serial correlations 

and regression equations could not be used. 

In order to devise a practical prediction test, arbitrary 

cutting points were established for each of the tests that 

was found significant in determining the success or failure 

of engineering students and agriculture students. Although 

the difference between the mean of the level sub-test of the 

California Occupational Interest Inventory and the Q score of 

the American Council on Education Psychological Examination 

were not found to be statistically significant, the total 

patterns of the distributions were so different that they could 

be used in predicting success of agriculture students. 

Cutting points were made at those scores above which 75 

percent of the scores of the successful students fell and below 

which 75 percent of the scores of the unsuccessful students 

fell. Since the mean of the unsuccessful agriculture group 

was higher than the mean of the successful agriculture group 

on the Artistic sub-test of the California Occupational Inter- 

est Inventory, the scores shown in Table 5 are the scores be- 

low which 75 percent of the successful agriculture students 

fell and above which 75 percent of the scores of the unsuccess- 

ful agriculture students fell. 
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Predictions as shown in Tables 6 and 7 were obtained by 

using the cutting point scores found in Tables 4 and 5. The 

student was given a pass, fail, or question mark depending 

upon his test score. For example, if a student in engineering 

made a score of 52 (above the cutting points) on the Bennett 

Mechanical Comprehension Test, he was given a pass mark. If 

his score was 39 (below the cutting points), he was given a 

fail mark. If his score was 46 (between the cutting points), 

he was given a question mark because the score was in the over- 

lapping zone between the two cutting points. A pass, fail, or 

question mark was determined for each test that the student 

had taken. If the student had more passes than failures and 

question marks, it was predicted that he would succeed in 

that curriculum. If failing marks outnumbered the passing 

marks and question marks, a prediction of failure was recorded. 

If a student's test results indicated an equal number of pass- 

ing marks and failing marks, the prediction was classified as 

questionable. Passing predictions were "correct" predictions 

if the student was in the successful group. Failing predic- 

tions were "correct" predictions if the student was in the 

unsuccessful group. 

The overlapping of the distributions between the two 

cutting points gave a zone in which the scores were common to 

both successful and unsuccessful students. In predicting the 

success or failure of a student in which several of his test 

scores fell in this indeterminate zone, it would be necessary 
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to take into consideration other factors. 

One of these factors that could not be handled statis- 

tically but would aid in the prediction of cases in this 

indeterminate zone was the amount of previous schooling be- 

fore entrance in the Veterans Administration progr&m. It was 

found in this study that 5 students of the 9 successful 

engineers predicted to fail had had more than 12 years of 

previous schooling. Four of the 11 successful engineers who 

were classified as questionable of succeeding had had more 

than 12 years of previous schooling. The use of these data 

would have increased the number of correct predictions. 

Additional data that would aid in the prediction of 

"questionable cases" could be obtained from the comparison of 

data for successful engineers and successful agriculture stu- 

dents in Table 3. 

In order to determine the value of predictions made by 

using the forecasting data in Tables 4 and 5, a comparison 

was made between the success of the Veterans Administration in 

predicting successful engineers and successful agriculture 

students and the success of the forecasting data as determined 

by this study. 

Of the group of 116 engineers approved by the Veterans 

Administration for the engineering curriculum and expected to 

succeed in that field of study, 46 of this number, or 40 per- 

cent, were not successful and the predictions were incorrect. 

Using the forecasting data obtained in this study by the use 
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of cutting points on the 78 students who had taken one or 

more of the criterion tests, 32 engineers were predicted to be 

successful and 5, or 16 percent, of this number were unsuc- 

cessful and the predictions were incorrect. The Veterans 

Administration approved 46 veterans for entrance into the 

agriculture curriculums. Twenty-three of these students, or 

35 percent of the total number, were not successful and thus 

the predictions were incorrect. Using the forecasting data 

from this study, 22 agriculture students were predicted to 

succeed in agriculture curriculums. Two, or 9 percent of this 

number of students, did not succeed and thus the predictions 

were incorrect. 

It would appear that the forecasting data obtained from 

this study would reduce the percentae of incorrect assign- 

ments of students to engineering courses from 40 percent to 

16 percent, and for agriculture students from 35 percent to 

9 percent. It is possible that if more information were 

available on the cases referred to as "questionable predic- 

tions" in this study, the percentage reduction of incorrect 

predictions would have been even greater. 
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CONCLUSIONS 

From the results of this investigation, the differences 

of the means of the following tests were found to be statis- 

tically significant at the .05 level of confidence or better 

in predicting the success of engineering students under Public 

Law 16 at Kansas State College: Ohio State University Psycho- 

logical Test; Bennett Mechanical Comprehension Test; Coopera- 

tive Mathematics Test; and the Minnesota Clerical Test. The 

amount of previous schooling prior to entrance in the Veter- 

ans Administration program also was found to be statistically 

significant. 

Factors not found in this study to have any statistical 

significance in predicting engineering success were all other 

test data not mentioned above, marital status, percent of dis- 

ability, and age at the time of entering the Veterans Admin- 

istration program. These factors showed no statistical 

sinificance for prediction either because there is a lack of 

relationship between them and engineering success or because 

the sample used in this study was not representative of the 

population, or both. 

In this study the difference in the means of the artistic 

sub-test of the California Occupational Interest Inventory 

was found to be statistically significant at the .05 level of 

confidence. Unsuccessful agriculture students tended to make 
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higher scores on this test than successful agriculture stu- 

dents. Differences in the means of other tests and factors 

analyzed were not found to be statistically significant. Re- 

liability of results was reduced by the small number of cases 

available for use in this study. 

In comparing successful engineers with successful agri- 

culture students in this study, differences in the means for 

the following test results were statistically significant at 

the .05 level of confidence or better: American Council on 

Education Psychological Examination total score and L score; 

Minnesota Paper Form Board; Ohio State University Psychological 

Test; Otis Self-Administering Test of Mental Ability; Cooper- 

ative Mathematics Test; Cooperative English Test; Cooperative 

Natural Science Test; and the mechanical and natural sub-tests 

of the California Occupational Interest Inventory. In all of 

the above tests with the exception of the natural sub-test of 

the California Occupational Interest Inventory, successful 

engineering students tended to make higher scores than success- 

ful agriculture students. 

From the results of this study, forecasting data were 

obtained that were found to have practical value in predict- 

ing the success of engineering and agriculture students in 

their respective curriculums. 

Since small numbers of cases were used in this study and 

the data were limited to veteran students attending college 

under Public Law 16, it is necessary to limit the conclusions 
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reached from this study. It is believed that the use of this 

method in predictinE; success in engineering and agriculture 

by psychological test scores would make a profitable subject 

for further study with other groups and a larger number of 

cases. 
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10 97 70 27 21 
30 43 

151 143 55 88 103 
171 56 
174 112 56 56 53 
183 92 45 47 53 81 
113 53 
232 108 50 58 66 
130 178 60 
145 
142 62 62 
150 115 48 
201 150 60 90 59 
205 
211 61 
218 132 64 
220 44 48 
223 92 
227 104 
187 108 44 62 59 
190 56 124 
255 120 44 76 
195 132 
196 84 
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264 104 49 85 48 
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259 
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0 

60 
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X 
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37 
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0 
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X 
0 45 
X 
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X 
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X 
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25.3 P-10 14 1.82 

P.10 12.5 1.22 
22.9 2-20 13 2.16 
24.3 P-10 12 1.10 
22.8 P-10 15 1.16 
24.5 P-10 13 1.72 
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30 .61 
P-20 12.5 

50 12 1.26 

Casei 
no. :Total: 9 : L :Board:Ps:ye,: Art :Otis: Mech. :Tot. 200.: 0a0ea5 Ant. :Math. :Rea, .8.sci.Art. :comp. ;so, :Vorb.:11anic : 

25 27 12 8 16 9 

13 25 12 17 9 15 

19 21 
23 6 14 

10 35 11 
33 

17 13 3 23 10 16 

12 22 15 32 6 13 
16 13 40 

17 18 11 33 8 17 

10 11 4 52 3 12 

38 
18 N 15 31 11 11 

20 17 2 23 11 8 

21 26 11 15 14 13 

Le5e1meoh,00,,.1020 

62 11 22 

61 21 21 
73 29 25 
83 18 10 
83 25 
64 26 11 

76 26 16 
0 0 

77 27 18 

34 17 

77 31 19 
83 20 13 

81 

106 
81 
80 

68 16 19 83 

113 

74 17 14 

: :Soc. 
:sal. :sera. 

106 45 

86 76 
58 99 
83 54 

70 66 

53 111 

: 

37 

61 
47 
23 

53 

37 

: .0arital:Scc 
:Contpaora :Art. .16us. ;nor. :stata,,,tudies: 

0 
X 
0 
0 
0 

3'0 

o 
0 
X 
0 
0 

7'E 

X os 
X 77 
0 73 
0 

X 
0 

X 
0 65 
0 
n 

X pa 
52 51 57 20 48 X a, 

X 

0 
0 59 

36 64 46 2 39 X 58 
24 61 21 36 31 X 
38 76 57 12 64 0 

0 

10 96 44 20 31 X 
0 
X 35 
0 

34 61 37 6 57 A 44 
X 
X 
0 

X 38 

140 130 45 85 
34 
28 56 
98 

104 112 47 65 
112 99 
194 91 
220 126 50 76 
211 
225 169 
191 114 
179 
131 
129 144 58 88 
43 
29 150 58 92 

178 121 43 78 
121 
17 102 

180 114 46 88 
les 
67 100 57 43 

260 
146 115 44 71 
213 143 
154 
125 104 51 53 
239 
41 105 48 57 

101 144 
263 
89 84 

262 118 40 75 
57 117 45 72 
38 

182 145 
9 144 

59 64 
63 99 43 56 
7 68 39 29 

25 120 57 63 
134 88 
66 144 84 80 

222 123 
116 113 
15 

58 
44 56 

105 
24 
42 101 
48 

59 59 
81 66 

44 47 7-3/4 
109 

68 59 
47 64 49 

37 33 104 
60 

62 
58 

36 107 
45 102 45 

73 
62 
48 
64 
58 34 

52 57 
57 74 36 51 
48 21 
62 65 

48 29 45 

49 54 41 

42 70 
47 
36 34 3: 13.1 

47 
42 56 

40 49 
62 

64 109 
59 

37 

0 116 46 117 818 24 

6 23 

2: 

30 86 135 30 
181 

66 
46 

40 12 
29 

929 7 

88 228 71 76 
44 173 

94 86 94 48 

109 94 43 146 

129 
148 

80 135 219 45 16 

31 92 28 
41 86 146 41 

96 

18 90 18 
81 79 162 62 

80 

118 
75 115 2b 

57 
33 45 1:: 57 

141 
51 60 137 31 

126 
70 

91 108 61 26 
38 103 26 

*0 =2W 



Table 10. Test scores and other original data on 42 successful aricu]ture students. 

: 
. : . : 

Ohio : :Coop.:Coop.:Coop.:Ooop. 
: California Occupational Intere2t Inventory :Par : ercent: 

AGe :Disa- :Sch. :Point 
rev.:ura 

: (yrs.):bility :(yrs): Av. 

1TrZg: ACE :Form : 
: :tal 

Case: 
no. :Total: Q : L :Board:peych.:otis:math.:Read.:Engl.:7.Sci.:Art.:P.S.:bus.:Comp.:Sci.:Verb.:Manip.:Level:Yech.:Nat.:Status 

2 138 48 90 79 X 22.4 40 12.5 2.21 

246 74 25 49 48 28 98 35 X 21.1 P-30 12 1.86 

265 94 39 54 X 23.7 10 13 1.24 

268 77 47 55 131 36 X 19.5 P-30 12 2.49 

26 54 50 60 99 X 2300 P-30 12 1.88 

229 106 56 50 45 109 X 20.2 P-60 12 1.70 

143 45 25 18 13 27 12 21 14 14 70 12 29 0 28.2 P-10 15 1.70 

83 44 44 X 28.4 0 13 1.51 

8 91 44 47 23 62 120 34 0 27.6 P-50 14 1.31 

20 35 13 27 23 6 22 14 14 77 20 14 X 33.7 20 12 1.78 

273 113 46 67 146 X 24.8 P-10 13 1.18 

96 70 25 96 25 10 23 14 6 26 10 16 70 11 36 0 19.9 P-30 12 .96 

85 107 46 61 52 33 139 35 0 19.4 0 12 1.12 

81 66 20 46 38 47 26 55 142 34 31 X 22.0 P-10 12 1.55 

118 61 7 14 20 11 26 11 13 62 18 35 X 29.7 P -30 12 2.25 

115 106 52 X 24.8 20 14 1.47 

189 53 74 0 21.8 P-40 13 2.62 

167 109 40 95 11 12 25 11 18 10 14 16 37 25.8 P-10 14 2.18 

185 53 99 13 8 22 8 20 8 16 65 24 33 X 26.1 P-10 14 1.22 

55 122 52 70 45 43 159 35 0 21.4 P-10 12.5 1.78 

95 121 45 76 68 16 29 34 X 26.3 P-10 14 1.58 

46 130 62 68 46 44 168 X 28.6 10 12 2.59 

226 80 30 11 11 24 10 22 11 14 73 16 35 X 23.6 10 13 1.49 

270 44 107 0 29.0 1.25 

136 36 37 X 31.0 12.5 1.66 

24 117 54 63 52 52 164 0 25.3 11 .98 

137 125 43 82 90 57 32 151 52 X 25.8 M -50 13 2.34 

156 104 13 12 19 7 20 14 17 69 19 37 X 22.4 P-10 12 1.10 

181 121 0 P-20 15 1.65 

53 36 2 23 28 14 39 10 17 85 15 13 X 23.7 20 12 1.28 

44 90 35 55 27 62 140 35 6 19 29 11 20 9 17 67 12 34 X 24.9 P-80 12.5 1.64 

237 55 X 21.8 P -bC 12 2.03 

243 101 50 51 52 123 16 19 23 10 18 14 15 78 13 31 X 24.0 P-10 12 1.53 

248 51 56 0 22.0 P-10 12 1.14 

202 72 18 54 45 28 85 162 9 9 12 6 27 5 12 77 27 33 20 12 1.66 

204 29 34 155 38 X P-10 12 1.67 

210 89 33 9 17 24 10 25 10 14 75 12 33 22.1 P-10 12 2.43 

97 96 37 59 32 48 145 36 10 14 21 10 24 12 12 80 20 31 X 28.1 P-10 13.5 2.77 

67 100 57 43 73 129 0 26.0 P-20 12 1.49 

250 52 148 19 36 77 31 12 X 19.8 P-30 12 .94 

160 114 36 43 146 20.0 P-40 12 1.51 

17 102 0 26.7 30 1.17 

* X.= married 
0 = single 



Table 11. Test scores and other original data on 23 unsuccessful acriculture students. 

:Paper: : : * . . . : ar : : ercen : ev. i ra e 
ACE California Occupational Interest Inventory 

case: :Form : Ohio : :Coop.:Coop.:Coop.:Coop. : 
:tal *: Age :Disa- :Sch. :Point 

no. :Total: Q : L :Board:Psych.:Otis:Math.:Read.:Engl.:N.Sci.:Art.:P.:'.:Bus.:Comp.:Sci.:Verb.:Manip.:Level:Mech.:Nat :Status:(yrs.):bility :(yrs): Av. 

166 119 42 77 32 59 46 99 201 34 16 7 7 3 24 2 13 51 33 33 0 25.5 P-10 12 

216 93 40 53 34 165 30 13 21 22 9 13 13 16 57 20 30 X 23.9 P-10 12 1.94 
157 66 13 53 33 34 70 X P-30 12 1.92 

120 90 31 59 144 21.9 p-l0 12 

111 34 115 X 19.4 10 12 .52 

102 86 36 50 47 203 18 13 11 5 24 5 12 78 19 36 X 27.5 P-10 7.5 

100 55 59 0 P-10 14 

103 58 25 33 87 0 33.5 P-90 
209 70 X 10 12 .85 

200 92 46 46 36 31 103 13 14 21 5 14 9 12 53 23 31 0 10 12 .84 

199 91 31 60 153 X 20 12 .81 

197 112 44 68 115 41 X 25.4 2-70 13 .66 

162 88 34 54 40 52 46 12 8 23 17 27 4 18 26 20 39 0 21.5 10 12.5 1.26 

122 75 27 48 99 11 16 12 3 23 12 16 68 20 38 X 34.0 2-40 12 .84 

224 48 36 126 27 20 18 13 13 14 13 63 8 25 0 19.6 P-20 12 

144 98 34 64 35 56 181 0 20.3 20 12 .48 

219 107 42 65 60 131 29 22 21 8 14 18 17 81 12 22 X 24.3 2-100 12 

106 115 53 62 54 52 29 14 30 69 0 20.5 2-20 12 .50 

3 26 103 0 22.2 2-30 12 1.28 

203 93 32 61 45 27 70 125 37 X 10 14 .80 

58 40 X 25.9 2-50 12 1.08 
188 45 102 0 33.0 2-30 15 

186 120 49 71 41 54 71 168 11 26 20 13 37 12 12 79 16 8 0 40 12 

* X = married 
0 = single 
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Table 12. Prediction results using the forecasting data 
obtained from this study on 47 successful 
engineerinF students. 

Case : : oopera ye: nneso a ; o a 
no. :Ohio:Bennett:Uathemat :Numbers:Yamestprediction 

45 .11 P P P 
1 P 

64 IMO P P 
35 P P P 
32 P 7 - - 7 

11 - - 7 

10 .1100. P - - 7 

30 P =VI F P P 
151 P - - - _ P 
183 F 7 - F 
113 - - 7 F ? 

232 - - 7 - 7 

149 - F - .. - F 
150 
201 

- _ - - 

- 

P 
P 

F 
P 

? 

P 
205 - - F F F 
211 P P P P 
218 - - P P P 
220 - P P 
223 P - P P ? P 
227 P- .. 

- 
- P 

187 - - P P P P 
190 PP .. - P 
196 P - P P P 
141 7 - - - 7 
271 F- - - - F 
267 P - - - - P 
258 - .. 7 P 7 

247 P - - - P 
249 P - - - - P 
251 P- - - .. P 
254 .. - - P P P 
233 .. F - - .- F 
234 - 7 F - - F 
244 

- 
P - - - P 

245 - P - F P P 
80 - - - F F F 
78 P - 

- - P 
76 - - P F F F 
91 - - 7 - 1 
89 _ P - 

- P 
82 - F - P P P 
39 - ? - - 

- r 
92 - - F - - F 
93 - - P P P 
49 - - P P P P 
40 - ? 

_ - ? 
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Table 13. Prediction results using the forecasting data 
obtained from this study on 31 unsuccessful 
engineering students. 

Case 
no. 

: :Cooperative: 
:Ohio:Bennett:Uathematics:Numbers:Names:prediction 

Minnesota : Total 

140 - - F F P F 
28 F - - - F 
194 - - - ? F ? 

228 - P - - -. P 
215 F - - - - F 
191 - - F - - F 
179 P - - - - P 

131 - F - - - F 
129 - ? - - - ? 

29 - - P - - P 
178 - - F - - F 
121 - - F F F 
160 - - F P F F 
188 P ? - - - ? 

67 F - - - - F 
146 - - ? - .. ? 

154 - F - - - F 
125 F - F - - F 
239 P P F - - P 
41 F - - - F 
69 F - F - - F 

262 - - ? - - ? 

37 - F - - - F 
182 F - - - - F 

9 - - P - - P 

59 - F - P F F 
63 - - F - - F 
7 F - - - - F 

25 - - ? - - ? 

116 - - ? F ? $ 

15 F - F - - F 
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Table 14. Prediction results using the forecasting data 
obtained from this study on 29 successful 
agriculture students. 

Case : 

no. 
ACE 

Q score 
California Total 

prediction t Artistic Level 

2 P - P 
246 F - - F 
265 ? 7 
229 P 00 0* P 
143 - F P ? 

8 P P 
20 - F P ? 

273 P - P 
96 - P P P 
85 P P 
81 F F 
118 P F F 
167 I. P P 
185 - ? F ? 
55 P P 
95 P P 
46 P - - P 

226 - P P P 
24 P P 

137 P P 
156 - ? ? ? 
53 - P P P 
44 F P F F 

243 P F P P 
202 F P P P 
210 - P P P 
97 P P P 
67 P - - P 

250 OM P P 
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Table 15. Prediction results using the forecasting data 
obtained from this study on 17 unsuccessful 
agriculture students. 

Case : ACE r California Total 
no. : Q score Artistic : Level prediction 

166 ? F F F 
216 ? ? F ? 
157 F - - F 
120 F - F 
102 F F P F 
103 F F 
200 P ? F ? 
199 F - - F 
197 P - - P 
162 F ? F F 
122 F P F F 
224 - F F F 
144 F - F 
219 ? F P ? 
106 P - ? ? 
203 F - - F 
186 P P P P 


