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~I. INTRODUCTION
o A. Reasons for thls Study.

- The-opinion that students who elect Industrial Arts as
their major subject are inferior in intelligence and schow
lastic achlevement to students who elect their major subject
from the academic field, has long been a popular assumption.

This study was undertaken to determine, as far as may be,
the degree of truth in the opinion mentioned above.

B. Review of Previous Studies.

In a search of the literature available only one study
was found which made comparisons similar to this study.

Helen E. Stimson found that, upon comparing the general
seholarship indexes of students on the regular A. B. curricu-
lum, there were ninety~five chances in one hundred that a true
difference in favor of the A. B. group existed!

On comparing the general scholarship index of students on
the Bachelor. of Scilence curriculum with those on the Industrial
Arts curriculum, she also found that there were seventy-one
chances 1in one hundred that a true difference in favor of the

2
Industrial Arts group existed.

1
Helen E. Stimson, An Analysis of the Possible Uses of

the Scholarship Index at Indians State Teachers College.

Contributions of the Graduate Sechool, No. 161, Indiasna State

Teachers College, Terre Haute; Table III, p. 18
2 .
 Ibid., Table V. p. 20.




‘She also fouhd that there were sixty-three chances in
one hundred that a true difference in favor of the students

on the 'Industrial Arts curriculum over those on the Academic

curriculum existed. In her comparison of all curricular

gfcupé, she found that the Industrial Arts group ranked bblow
All'eicept Primary, B; S., Academic, and Physical Education
groups in mean scholaréhipvindex.

Judging from the paucity of investigations in this parti-
cular fleld, some furthér research in other schodls as well
as Iudiana State Teachers College, should be done.
| . C. The Sccpe of this Study.

Thé personnel of the groups to be ecompared with the In-
dustrial Arts gfoup was somewhat difficult to determine, since
thcre are so few bases on which to make a comparison. However,
a plén was decided upon which required the following groups
to be set up:

Group A includes students enrolled on the Special Four-
year Industrial Arts curriculum.

Group B includes students enrolled on any of the Regular
Fcuffﬁear Collége curriculs, not taking.a major in English.

Group C includes students enrolled on any of the Regular
Fourpyeqr College curricula, not teking a major in Mathematics.

Group D includes students enrolled on any of the Regular
Four-yearlccllege curricula, not taking a major in Science.

Since no women are enrolled on the Special Four-year '

Industrial Arts curriculum, the records of men students only

- 3
Helen E Stimson, _2. cit., Table VII, p. 22.
Do d
Ibido, Fig. 2, pc 430




were included in the other groups, thus eliminating any differ-
ences due to sex.

Also, only the undergraduate uork of those students who
have completed at least one year of work in Indiana State
Teachers College, is considered in this study. ’

D. The Methods Used in Making the Study.

1. Records used. The permanent records of Indiasna State

Teachers College were searched.for a representative list‘of
students in the academic field. Such a 1list was‘very difficult
to obtain because records of students by major subject are in-
adequate. The list used, therefore, was taken from the records
of license applications and recommendations, and covered the
period beginning with the Fall Quarter, 1928, and ending with
the Summer Quarter 1932.

The list of students in the Industrial Arts field was
obtained from records in the office of the Department of In=-
dustrial Arts. 7 , |

The percentile scores on the Freshman Mental Test were
obtained from the office of the Executive Officer of the
Graduate School. The complete scholastic record of each student
used was obtalned from the permenent records in the office of
the Reglstrar, . |

2. Treatment of the data. After the data were gathered,

the groups were paired on the basis of the percentile score
on the Freshman Mental Test, thus giving two groups which

were approximately equal. Scholarship indexes were then computed
forﬁthe'complete record,.all courses in Educatlion except Practice

Teaching, which was omitted in order to eliminate the influence




of the major subject; English 111 and'llé or equivalent;
Mathematics 110 and 112 or equivalent; and Sclence 181 and
183 or equivalent. '

a.>ComEarison of Group A with other groups. ,

Groﬁp A was compared with all the other groups combined on
the‘basis of scholarship index in all cecourses, and also on
the basis of scholership index in Education.

be Group A and Group B compared. From the complete list

of College Course students were selected those who were classi-
fied in Group B. From the complete 1list of Industrial Arts

students were selected those whose percentile scores were pair-

~ed with those in Group B. These two groups were then compared

on the basis of scholarship index in Freshman English courses
111 and 112 or equivalent, these courses being required of all
Freshmen.

c. Group A and Group C compared. Groups A and C were

paired out of the whole groups>in the manner stated above.
They were then compared on the basis of scholarship index in
Freshman Mathematics courses 110 and 112 or equivalent, these
courses belng required of all Industrial Arts students.

d. Group A and Group D compared. Groups A and D were

paired from the whole groups in the same manner as the others
end compared on the basis of scholarship index in Freshman
Secience courses 181 and 183 or equivalent, these courses being

‘requirédwof 21l Industrisal Arts students.

e. Correlations. Correlations of scholaership index with
percentile score, calculated by the product-moment method,

were obtained for Group A and for the combined groups. The
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regression equations were also found in both deviation and

score form, for both groups.

.

f. Reliability of the various measures. In all cases,

the reliability of the measure used was computed from formules
5 : _ ~
listed by Garrett. However, as Garrett points out, the relia-

bility formulas make allowance only for errors due to sampling.

ﬁgnry E. Garrett, Statistics.ig Psychology and Education.

New York: Longmens, Green and Co., 1926. Pp. xiv, 318.




II. A COMPARISON OF THE TWO GROUPS IN GENERAL SCHOLARSHIP
AND IN EDUCATION.

For purposes of comparison in general scholarship and in
Education, the groups were not subdivided.
A. Comparison in General Scholarship. '

1. Cases considered. From a list of nearly two hundred

fifty names in each group, a final 1list of one hundred thirty-
eight in each was obtalned. This reductlon was due to the lack
of percéntile scorses for many and to the palring of the two
groups.

2. Analysis of the data. In arriving at the measure of

scholarship to be used as a basils for comparison, 1t seemed
best to adopt the scholarship index as used by the Indlena
State Teachers College. This index 1s the quotient of the
number of honor points divided by the number of term hours of
eredit earned. The number of honor points was found by assign-
ing values to each letter grade, as follows: A=4; B=3; C=2;

P or D=z1; F:=0., No consideration was given to withdrawals.

The general scholarship indexes for the Industrial Arts
students were found to range from 24 to 88, in a blmodal
distribution. The two modes are represented by the midpoint
of the class-intervals as 52.5 and 67.5.

The general scholarship indexes of the students in the
other groups range from 40 to 91, in a more symmetrical
distribution.

The distributions of the two groups are shown in Table

I, which shows the frequency in each class-interval for each

" of the two groups.




TABLE T

SCHOLARSHIP INDEXES IN ALL SUBJECTS EARNED
BY INDUSTRIAL ARTS STUDENTS AND

COLLEGE COURSE STUDENTS

Class~interval Industrial

College Course

12,1:.73

Arts Students Students
95 - 99.9 o 0
90 - 94,9 0 2
85 - 89,9 1 2
80 - 84.9 4 6
75 = 79.9 6 14
M0 = 74,9 14 12
65 - 69.9 26 23
60 - 64.9 16 17
55 - 59.9 17 25
50 = 5449 28 21
45 - 49.9 14 12
40 - 44.9 3 4
35 = 39.9 3 0
30 - 34,9 4 0
25 - 20,9 1 0
20 = 24.9 1 0
N =138 N =138
Ave = 59,3%1.03  Ave=63.1%,95

S.D.=11.2%,68




From the data in Table I 1t is'found that the mean scholar-
ship index for Group A is 59.5131;03, and for the other groups
63.08%,95, showing a difference in ﬁhe obtained means of 3,77
in favor of the college groups. The reliability of the oﬂtain-
ed difference was determined by the formula %wﬁ’Véf t (:% 1.
This reliability coefficient was found to be 1.402, glving a
significant ratio to the obtained difference of 2.68. A signifi-
cant ratilo of this size indicates that there are 99 chances in
100 that a true dlfference gréater than zero, and i1n favor of
the college course students, exists.2

B. Comparison in Education.

In the field of Education the scholarship indexes for
Group A range from 25 to 88, and for Groups B, C, and D combined,
from 25 to 100.

Tﬁe frequency distributions are shown in Table I, from
which an apparent difference in favor of the college students
is seen. _The mean scholarship index for Group A is 52.33%1.09,
and the standard deviation 12.88%,78, For the other groups
combined the mean 1is 62,1*1.11, and the standard deviation 1is

12.,97+,78,

i: g
Henry E. Garrett, Statistics in Psychology and Education,

New York: Longmans, Green and Co., 1926. pp. 128-137.
2
Ibid., Table XIV, p. 134.
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TABLE IX

A DISTRIBUTION OF SCHOLARSHIP INDEXES IN

EDUCATION, EARNED BY INDUSTRIAL ARTS

AND COLLEGE COURSE STUDENTS

e TP T, e

Class=interval Industrial College
Arts Students Course
Students
95 = 99,9 0 1 (100)

90 « 94,9 0 2
85 - 89,9 1 1
80 = 84,9 0 4
75 = 79,9 6 22
70 ~ 74,9 3 10
65 = 59,9 12 13
60 ~ 64,9 6 24
55 « 59.9 20 11
50 - 54.9 25 30
45 = 49,9 16 9
40 - 44,9 22 6
35 = 39.9 12 3
30 = 34.9 6 1
25 - 29,9 9 1
N=138 N=138

Ave.=52,3%1.09 Ave,=52.1%t1.1

S.D.=12.88-'!.'78 S.

D.=12,97*.78
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1. Variability. In a comparison of the variability of

the two groups, it 1s seen that they cluster about the means
practically the same, as there is a very slight difference in
the two sigmas. However, applyiné‘the Pearson formula for the
coefficient of relative variability ( V=%%Q?'), V is 24.61 for
Group A and 20,88 for the other groups; Expressing these co-
efficients in terms of percentage, Groups B, C, and D are

' %%f%% or 84.85% as variable as Group A.

2. Reliabllity. Referring to Table 11, p.9, the mean

scholarshlip index for Group A is 52.3 1.09, and for the other
groups, 62.1 1l.11. The obtained difference of the two means
is 9.8, and is in favor of the college course group. The re-
11ability of this difference, by the formula (V5. + 4u ),
1s 1,55 Since the difference of the two means 1s greater than
three times its standard error, it is certain that a true differ-
ence greater than zero, and in favor of the college course
students, exists between the two groups.

C. Summary.

1. Comparison in all subjects. From a study of the data

in Table I, p.7, there 1s found to be a small, but practically
certéin, difference in favor of the college course groups in
general scholarship index. The significant ratio of the relia-
bility of the difference to the obtained difference reveals that
there are 99.7 chances in 100 that the true difference between
the true means of the scholarship indexes of the two groups Will

be greater than zero.
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2. gomgarisoh in Education. In & study of achievement
in Education, as measured by the écholarship index, it is
found that the college course groupg are but 84,.,85% as variable
as the industrial arts groupe - | |

With an obtained difference of 9.8%1.5, it 1s evident that
a true difference in favor of the college course group exists.
Since the obtalned difference is more than six times its stand-
ard error, and a ratio of 3 to 1 indicates certainty, it 1s
certain that a true difference greater than zero exists be=

tween the scholarship indexes of the two groups in Education.




IITI. A COMPARISON OF THE TWO GROUPS IN ENGLISH,
MATHEMATICS, AND SCIENCE.

' A. Comparison in English.
In meking a comparison of eehievement in English as
measured by the scholarship index, only the grades in Fresh—

man English courses required of both groups, were used.

1. Personnel of the groups. From the 1list of students

making up the college course group were chosen those who did
not eXYect English as a major subject, which group is designated
as Group B. The students from the 1list of industrial arts
students whose percentile scores were paired with those in

Group B, are designated as Group A.

Of a total of 138 cases in the entire group, there were

101 in Group B. English apparently was not a popular major
subject among the men students, since only 37 out of 138, or
approximately 27%, elected English as a major.

2. Analysis of the data. A much wider divergence of the

two groups is seen 1in English than in Education. While e
study of Table III, p. 13, shows the same range in scholarship
index, it also reveals a marked difference 1in the meansbof
the fwo groups, and also in variabllity.

The means of the two groups, as computed from the data
in Table IIT are, for Group A, 39.9*1.7, and for Group B,
54,1¥1.9, with an obtained difference of 14.2.




TABLE TII
’
DISTRIBUTIONS OF SCHOLARSHIP INDEXES IN ENGLISH
FOR INDUSTRIAL ARTS STUDENTS AND COLLEGE
’ COURSE STUDENTS

Class~interval Industrial College
Arts Students Course
Students

1
0
1 -
0
6
0
0
1
o

LaV)
o ©

1

N=101 | No101
Ave=39.9%1.8 Ave=54,1-1,.9
S.D.=17.47 . S-D.=19.28
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The reliability of the difference of the two means, in
terms of its standard error, is 2.6. The significant ratio,
obtaineéd by the formula ;ﬁ%ﬁ .y 18 B.5, Since & ratio of

3 or more indicates certainty, or 100 chances in 100, that a
true difference greater than zero exists between the two groups,
g ratio of 5,5 is more than ample for certalnty.

This ratio, 5.5, and the ratio for the two groups in
Education, 6.1, are indicative of the same degree of difference,
while the ratio for the two groups 1n all subjects, 2.7, shows
a relisbility about one-half as great.

In measuring the dispersion of the two groups about their
respective means we find a somewhat wider spread in the case of
Group Be.

Group A has a standard deviation of 17.6%1,23, which means
that epproximately 68.26% of the scholarship indexes 1ie between
22,4 and 57.4, or a spread of thirty-five points. Group B has
a stendard deviation of 19.3%1.36, which means that approximately
68.26% of the scholarship indexes lie between 34.8 and 73.4, or
& spread of nearly thirty-nine points.

However, since the dispersion of easch of the two groups
i1s taken about & different central tendency, & more direct
comparison is obtained by the use of Pearson's coefficient of

100 &
relative varlability, found by the formula V= e .

1747 192
For Group A, V=30.925543.76. For Group B, V254,085=35,65.
35,65

Therefore Group B 1s 23,76 or 81.46% as varisble as Group A, '
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B. Comparison in Mathematics.
In comparing the two groups in Mathematics, only the
gfadésrin Freshman Mathematics courses required on the In-
dustrial Arts curriculum arevused. The reason these courses
are chosen 1s that for the years covered by this study, no
Méthematics was required on the college curricula.

1. Personnel of the two groups. Those students in the

college course group who did not ma jor 1n Mathematics and who
earned credit in Freshman courses in Mathematics during their
Freshman}year are designated as Group C. From the list of
Industrial Arts students were chosen those who were paired on
the basis of percentile score with the individuals in Group C.
This group 1is designated Group A.

From a total of 138 students in each of the two groups,
41 cases were found for Groups C and A. While a group this
size 13 not large enough to yileld very reliable data, it may
serve to indicate the tendencies of the two large student
groupse.

2. Analysis of the data. There is quite a difference in
the range of scores for Groups A and C; Group C ranging from

12,5 to 97.5, and Group A from 27.5 to 77.5. As can be seen

from Teble IV, p.16, the scores in Group A are concentrated into

three widely separated class-intervals, while those in Group C °

are more normally distributed.
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TABLE IV

DISTRIBUTIONS OF SCHOLARSHIP INDEXES IN
- MATHEMATICS FOR INDUSTRIAL ARTS AND
COLLEGE COURSE STUDENTS

16

S.D.=18.18%2.01

Class-interwval - Industrial College
Arts Students Course
Students
95 - 99.9 0 2
90 = 94.9 0 0
85 - 89,9 0 1
80 - 84.9 0 0
75 = 79,9 10 8
70 - 74.9 ) 0
65 - 69.9 0 0
60 - B4.9 0 11
55 = 59.9 o 0
50 = 54.9 19 14
45 - 49,9 0 0
40 ~ 44,9 0 1
'35 = 39.9 1 3
30 - 24,9 0 0
25 = 29,9 11 )
20 -~ 24,9 o 0
15 - 19,9 0 0
10 - 14,9 0 1
5 « 9.9 0 0
0 = 4,9 0 0
N=41 =41
Ave,=51,53*2,84 Ave,=60,79¢2,55

S.D.=16,35%1.80




Amd e At

17

A study of Table IV shows Group C to be superior to Group
A when compargd on the basis of the means. Group A has s mean
shholarship 1ndei of 51.5%¥2.8, while Group C has a mean scholar-
ship index of 60.8%2.5, a differencé of 9.3 in favor of Group C.
The reliability 6f this difference, in terms of its standard

error, 1s 3.8. Applying the formula for the significant ratio,
D

Sldifty
meaning that there are 99 chances in 100 that a true difference

» we find a ratio of 2.43, which 1s interpreted as

greater than.zero exists between the scholarship indexes of the
two groups 1n Mathematlcs.

In comparing the two groups-on the basls of relative
variability, by means of Pearson's

1004 )
of variation, V=Average , we find for Group A a coefficient of

formula for the coefficient

34,97, and for Group C a coefficient of 26.86. In terms of
26.86
percentage, Group C is 34,97 , or 76.81% as varisble as Group
' 1
A. According to Garrett a direct comparison of measures of

variaebility cannot be drawn unless they are measured about equal

meesures of central tendency. A comparison of relative varia-
bility Qf the two groups can be made because such a measure
takes into account both the central tendency and the variability

about that central tendencye.

B!
.. Henry E. Garrett, Statistics in Psychology and Education.

New York?l Longmans, Green and Co., 1926, p. 41.
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C. Comparison in Selence.

The difference between the two groups in Science is great-

"er than that of any of the other subject matter groups consider-

ed 1in this report.

1., Personnel of the two groups. From the group of college

course students those were selected who had not majored in
Science. This group comprised 83 students, and is designated
as Group D¢ From the 1list of industrial arts students were
taken those whose records were paired with Group D. This group
is designated as Group A.

Of the totel group of 138 students, 55 or 40% selected
Science as one major.

The grades~earned in Freshman courses in Physics were used
in computing the scholarship indexes for the two groups.

2. Analysis of the data. A considerable difference is
noted in the range of scholarship indexes for the £wo groups
in Seience. Group A ranges, in terms of class-intervals, from
2.5 to 87.5; and Group D from 27.5 to 97.5.

A study of Table V, p. 19, shows that for Group A the mean
is 44.45%2,03; and for Group D, 64.36%1.79, a difference of
19.91 in favor of the college group. The relisbility of this
difference in terms of its standard error is 2.71.

The significant ratio of the difference of the two means
to 1ts standard error 1s 7.35, and as a ratio of 3 1s consicdered
to denote complete reliability, or assurance that a difference
greater than zero exists, the obtained ratio, 7.35, indicates
so much added reliability. It may, therefors, be considered
that ‘a real difference in achievement in Science in favor of

the college course students, exists.
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There 1s quite a difference, too, in the variation within
the two groups. As measured by the coefficient of varistion,
Group Aéis much ﬁore variable then Group D. The coefficient
of variation for Group A is 41.64 and for Group D it is 25.44,.
Group D 1s,‘£herefore, %%%%% » or 61.1% as veriable as Group A.

TABLE V |

DISTRIBUTIONS OF SCHOLARSHIP INDEXES IN SCIENCE
FOR INDUSTRIAL ARTS AND COLLEGE COURSE

STUDENTS

Class~intervals | Industrial College

Arts Students Course
Students

96 « 99,9 0 5
90 = 94,9 0 0
85 = 89,9 1 8
80 « 84,9 0] 0
75 = 79.9 8 15
70 = 74.9 0] 0
65 = 69.9 0 0
60 - 64.9 9. 24
55 = £9.9 0 0]
50 - 54.9 21 24
45 =~ 49,9 0 0
40 - 44.9 - - 0 0
35 - 39.9 15 4
30 -~ 34.9 0 [¢
25 - 29,9 : 25 )
20 - 24.9 _ , 0 0
116 = 1949 o b 0




TABLE V (Continued)

10 - 14,9 - 0o

’

5~ 9.9 o 0
0 - 4.9 . 0
N=83 N=83"

Ave.=44,45%2,03 Ave.=64.36%1.79
SoDo:lS.Sl SDD¢=16057

D. Summary.

1. Comparison in English., A mueh wider divergence of the

twd groups 1s'apparent in English then in Education.

Computation of scholarship 1ndexes in English for the two
groups give a mean index for Group A of 39.911. 7, and for Group
B, 54.1%1.9. The obtained difference of the two means is 14,.2%2.6.
The significant ratio of the difference, 14.2, to its standard
error; 2 6, 1s 545, indicating that a true difference greater
than zero exists between the two groups. The difference between
the means show this difference to be in favor of the college
course students,

The relative variability of the two groups shows Group B
to be 81.46% as variable as Group A. The coefficient of relative
variability for Group A is 43.76 and for Group B is 35.65.

2. Comparison in Mathematics. On the basis of the differ-

ence between the means, the college course students are shown
to be superior to the industrial arts students in Mathematics.
The mean scholarship index for Group A is 51.5%¥2.8, and for Group
C, 60. gtg, 5, with a difference of 9.3*3.8. The significant ratio

9.3
is 3.8 or 2.43, which indicates that there are 99 chances in 100

that the college course group will be superior in Mathemetics to

the industrial arts group.
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The coefficient of relative varlability for Group A 1is

’

34,97, and for Group C is 26.86. .Group C 1s therefore,

76.81% as variable within itself as is Group A.

)

3. Comparison in Science. A greater difference between

the groups 1s noted in Science than in Education, English, or
Mathematics. The‘mean scholarship index for Group A, the
industrial arts group, is 44.,45%2,03; and for Group D, the
college group, is 64;35t1.79, giving a difference of 19.91%.71
in favor of the college group. The rellability of this differ-
ence is quite high; being 7.38 6r more than twice the necessary
amount to insure cdmplete reliabllity. A true difference in
favor of the College group is thus éhown to exist.

The coefficient 6f relative varieblllity for Group A 1is
41,64, end for Group D is 25.44. Group D is, therefore, 61.1%

as variable as Group A.
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IV. CORRELATION OF SCHOLARSHIP INDEX WITH
PERCENTILE SCORES.

In pairing the individual records for consideration in
“thié.study, it was evident that some. differences existed in
scholarship index in e number oflthé'pairings, which as in-
dicated before, were based on the percentile score on the
Freshman Mental Test. It was therefore deemed desirable to
determine what correlation exists between scholarship index
and percentlle score for both of the student groups.

A. Corrslation for the Industrial Arts Group. ‘

The method used to obtaln the coefflcient of correlation
was the'product-moment or Pearson method, whereby r, the co-

1
efficlent of correlation 1s found by the formula

in whichZEx'y' is the sum of all the product deviations; c
Tand Qy the corrections, in units of elass-interval, used in
_determining the means of the two distributions; and 6x and 6y,
the_Stan@ard deviations, also in units of class-intervgl} of
the two distributions. |

By the solution of the formﬁla, r is determtned as 379
with a PE of .049, which means that the true r lies between
«33 and .428, and that it is certain that, for this group, the

true r lies between .183 and .575.

1 _
Henry E. Garrett, Statistics in Psychology and Education.

New York: Longmeans, Green and Co., 1926, p. 167.




Since r 1s positive but small, there is evidently a slight
relationship between scholarship index and percentile score.
Whether or not this relationship is significant may be deterw
mined by the regression coefficient.

1. The regression equations. The regl significance and

23

use of r lie in its predictive value; that is, the extent to which

the relationship between two values may be used to predict one
from the other.

The formulae used for the regression equations, in deviation

form, are: 4
' 6x S : X 2
X=r. oy and = T X
T8, | y Sy

in which x represents scholarship index and Yy represents per-
centile score. From substituting in the two formulae, X=.19y
and y=.75x.

These values mean that for a known deviation from the mean
in percentile score the probable deviation in scholarship index
will be 019 as great, and for a known deviation from the mean
in scholarship index the probable deviation in percentile score
will be .75 as great.

The regression equations in score form are more useful than

in deviation form. The equations are

. . »
Henry E. Garrett, op. cit., pp. 178-179.
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here determined, as the following:
X=,19Y+49,82

) and
Y=,75X+ 5,45

where X 1s the score in scholarship ;ndex and Y is the score
in percentile rank,

2. Probable error of the estimate. The reliability of

the prediction of values of the dependent variable is detere
mined most conveniently by means of the probable error of the

estimatse, PE( the formula for which 1is

est)’

_ 2
PE(est x)-—.6'745"6x l= 1

and |
- PE(ogt Y):.6'745><6y‘)/ 1~ p° 3

Substituting in these formulae the values 6;=12,067;
6y=25.805; and r=,379; the equations become
PE(est x):7.55

and
PE(gst Y)=14.89 .

These values of the PE(gg4) mean that, having obtalned a
predicted scholarship index, the chances are 50 in 100 that
the true scholarship index will be within the limits of 27,75
of the obtained score, and, having obtained a predicted percentile
seore, that the chances are also even that the true percentile

score lies within the limits of *14.89 of the obtained score.

3
Henry E. Garrett, op. cit., p. 184.
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B. Correlation for the College Course Group.

The same formulae and methods were used in obtaining the
coeffiqient of correlation, r; thevregression equations; and
the probable errors of the estiméte, a3 were used in obtain~
ing these values for the Industrial'Arts group.

Substituting in the equation

ZX' 1 _
rz SR - Cx-%y

850y

the following values:Zx'y'=636; ¢ =.74; Cy=e116; 64=5,455;
6y=2.243; r is found to be .3698 with a PE of ,049.

The Pesrson r for this group 1s slightly smaller than for

the Industrial Arts group.

1. The regression equations. The regression equations

for the College group in deviation form, after solution are:
X = .,152y
for the regression of scholarship index on percentile score;
and |
Y= «899x
for the regression of percentile score on scholarship index.
In these two equations x represents deviastions in scholarship
index and y represents deviations in percentile score.
The equations in score form are
X = ,152Y453,15
and

Y= ,899X+9.46
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where X is scholarship index and Y is percentile score.

2. Probable error of the estimate. The probable error

of the pstimaﬁe for the regression of scholarship index on
percentile score 1s.i7.oi4, which means that the chances are
even that the true scholarship index will 1ie between the
1imits of the obtained index £7.014.

The probable error of the’estimate for the regression
of percentile score on scholarship index is *17.06. The
chances, therefore, aré even that the true percentile score
liés between.the 1limits of the obtained bercentile secore ¥ 17.06.

 C. The Difference Between the two Coefflcients
of Correlation.

The coefficients of correlation for the two groups are

nearly the same, being, .5791;049 for the industrial arts
group, and .3698%¥.,049 for the college course group. The
probable errors are the same, showing that the true r's will
ﬁbth lie somewhere within the same approximate range.
. The r for the industrial afts group 1ls larger, the differ-
ence being .0092. The significance of this apparent difference
is determinegd by finding thé PE of the difference, the formula
for &hich is | |

Y -
FE(airf. ri-ro) = FE . +FE., .

' The solution of the above formula gives a value of .0047
fdr the PE of the difference. The ratio of the difference to
the PE(g1ff,) 1s approximately 2, which indicates that there

are 91 chances 1n 100 that a true difference greater than zero
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will exist between the true r's of thé two groups. Since any
measure which is less than 4 times as great as its PE is con~-
sidered unreliable, the obtained difference between the two
r's is not reliable. ‘ '

.. D. Summary.

1. Correlation data for the Industrial Arts Group.

The value of r is found to be .379%.049, showing a slight

relationship existing between scholarship lndex and percentile

seore on the Freshman Mental Test.

The regression equations in score form, based on this value
of r, are: X=.19Y+49.82, and Y=.75 X+5.45, where X=score in
scholarship index, and Y= the score in percentile rank.

‘The probable error of the estimate indicates the limits
between which the true score will probably 1lie.

The P.E. =27,55, and the P.E. =%+14.89. These
(est.X) (est. Y)
values mean that the chances are even that the true score will
lie between the limits qf the predicted score plus or minus the
P.E. .
(est.)
"The values of the regression equations in this cease, how-
4
ever, are very small, because as Garrett points out, with a
low correlation or a high variaebility the predictions are
little better than a guess. Both of these conditions are pre-

sent in thls case, so the predictions are practically valueless.

4
Henry E. Garrett, op. cit., p. 185.
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2. Correlation data for the College Group. The value of

r for the College Group is found to be .3698%* .049. The re-
gression equations, in deviatioh‘form, based on this value of
f;‘are: x=..152y and y =.899x. In score form they are:

X2 .152Y453.15; and Y= .899X+9.46, where X is scholarship index
and Y is percentile score.

The P.E. = *7.014 and the P.E. =*17.06,

(est. X) {est. Y)
indicating the 1limits above and below the estimated score,
within which the true score will probably lie. On the basis
of the P.E. the chances are 50 in 100 that the true score will
lie within these limits.

However, when r 1s small, the P.E. approaches the
P.E. of the distribution of scores, wh§§;t$gans that the esti-
mate based on one group of data alone 1is as reliasble as when
both groups of data are available.5 This indicates that the
low degree of correlation in this case between scholarship
index and percentile score 1s but 1little better than a guess.

A value of r ganging from .15 or .20 to .35 or .40 is
interpreted by Rugg, however, as indicating a marked relation-
ship.6 He says further, "Except in the case in which the
variability 1s the same, r does not enable us to foretell, for
example, knowing the value of one

Henry E. Garrett, op. cit., pp. 288~289.
6
H. 0. Rugg, Statistical Methods Applied to Education.

Boston: Houghton Mifflin Co., 1917. pp.256-257.
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trait, what, on the average, the value of the other will
be." o

In this case, while there 1s evidence of at least a
slight relationship between percentile rank and scholarship
index, the use of r as a predictive device 1is practically

valueless.
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V. SUMMARY.

A. Comparison in General Scholarship.

A comparison of the two groups or the basis of mesan
scholarship index reveals a difference between the means of
3.77 in favor of the College course groups. A reliability
coefficient of 1.402 and a significant ratio of 1%&%% or
2.68 indicates that there 1s practical certainty that a true
difference, greater than zero, exlists between the two groups.

B. Comparison in Education.

The mesn scholarship index in Education for the Industrial
Arts groﬁp is 52,33 *1.09; end for the College group, 62.1% 1.11,
showing a difference in favor of the College group. This differw~
ence, with its reliability coefficient, 1s 9.8+1.55, giving a
significant ratio of 6.3. Since a significant ratio of 3 is
considered to denote complete reliabillity, a retio of 6.3 shows
that there 1s a true difference greater than zero in favor of
the College group in achievement in Education.

-While the standard deviations of the two groups are nearly
the same « 12.,88% .78 for the Industrial Arts group, and 12.97%
+78 for the College group = a comparison of relative variabllity
shows the College groups to be only 84,85% as variable as the

Industrial Arts group.
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C. Comparison in English.

The dats used in comparing the twé groups in English
aré based on a smaller number of cases, 101l. There is a
large difference in the mean scholarship index for the
two groups. The mean for the Industrial Arts group is 39.9%1,7,
and fof the Gollege‘group it is 54.1% 1.9, showing a difference
in favor of the College group of 14.212,6. The significent
ratio of this difference to its standard error is 5.5, whieh
i1s more than ample to indicate that there 1s s true differ-
ence greater than zero between the mean scholarship indexes
in English, of the two groups.

Grdup B, the College group, also seems to be more consis=-
tent or stable within itself. While it shows a larger standard
deviation thah the Industrial Arts group, it also has a much
higher mean. When these two measures are considered by means
of Pearson's coefficient of variation, the College group is
found tb be 81.46% askvariable a3 the Industrial Arts group.
This fact‘indicateé that the College group ranks consistently
higher in English then does the Industrial Arts groupe.

o | D. Comperison in Mathematics.

The mesan scholarship indexes of the two groups, 51.5% 2.8
for the Industrial Arts group and 60.8%* 2,5 for the College
group, show a difference of 9;3 in favor of the College group.

The standafd error of this difference 1s 3.8, giving a signifi-
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9.3
cant ratio of 3,8 or 2+43, which means that there are 99

chances in 100 that there will be a true difference greater than
zero between the means of the echolarship Indexes of the two
groups. This true difference, as indicated by the means, 1is

in favor of the College group.

In terms of the coefficient of relative variability, the
College group again is more consistent in achievement being
76.81% as variable as the Industrial Arts group.

E. Gomparison in Science.

There is a large difference in the ranges of the two
groups~in Seience, with a correspondingly large difference
in the means, since the skewness of the two distributions is
in opposite directions.

The mean of the’Industrial Arts group 1s 44.45%.03; and
of the College group, 64.363:1.79, showing a difference in
favor of the College group of 19 91t2,71. |

The significant ratio of this difference to its standard
error 1s 7.35, which 1s more than twice as large as is necessary
to insure complete reliability. There is, therefore, a.true
difference greater than zero between the two groups, and in
favor of the College groupe.

The coefficient of relative variability for the two groups;
41 64 for Group A, and 25 44 for Group D; shows Group D to be

only 61.1% as variable as Group A.
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. F. Correlation of Scholarship Indexes with

Percentlile Scores.

',i. The Industrial Arts group. By the product-moment

method, the coefficient of correlation between scholarship:
index &and percentile score for Group A 1is .379 *.049, showe
ihg evidence of some relationship between the two values.
- .The regfession_équations, in deviation form, are

5.19y and y =.75x; where x represents scholarship index
and .y percentile score. In score form these equations be-
come X=,19Y+49.82, and ¥ = .75X+5.45; where X 1s the saore
in SOhoiarship index and Y 1s the score in persentile rank.

. The P. E. is determined as t 7.55; and the

(est.X)
P. B. v as+14.89, Since these reliability values are
(est.Y) .

large in relation to the quartile deviations of the two
distributions, they reveal the relative unrelisbility of the

regression equations, -

2. The College group. The coeffiscient of correlation
for this group is .3698 *.049, being .0092 smaller than the
coefficient of correlstion for Group A.

- The regression equations, in deviation form, are
x=,152y, and y = .899x, where x represents scholarship index
and y percentile score. In score form these equations become

X= .162Y¥+53.15, and Y = .899X+9.46.,
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The P. E. 1s£7.014, and the P. E.
(est.X) : (est.Y)
1s t17.06. As in the case of the Industrial Arts group,

these values show the regression equations to be unrelisble

as tools of prediction, since the P.'E.( so closely
L , est,.)

approaches the quartile deviation of the distribution of the

6r1gina1 data.

3, The Difference Between the two r's. The difference
between the two r's is ,0092, with a P. E. of .0047. The
significant ratio of the difference to its P. E. is approximate~
ly 2, which 1is too small to be reliabls. A significant ratio
of 2 indlcates that there are only 91 chances in 100 that a
true difference really exists. The small difference bétween the
two r's 1s therefore an unreliable one.

G. Conclusions as a Result of this Study.

1. The Question Answered. As was stated in the reason for

meking this study, an attempt was to be made to determine the
amount of truth in the assumption that Industrial Arts students
are inferior, scholastically, to Academic students.

The analysis of the several pertinent data show that there
is a.slight difference, in favor of the Academlc students, in
scholastic achievement between the two student groups in
Indiena State Teachers College. This difference 1s found both
in general scholastic achlevement and in the separate subject=

matter fields of Mathematics, English, and Science.




55

The,series.of tests, known és the Freshman Mental

Test, revealed little as to the‘studgnts' future academie
achievement. The value of the coefficient of correlation

ié low, and the value of 1ts Probable Error is large, thereby
rendering r of little value as an accurate tool of prediction
in this case. The value of r does, however, indicate a small,
positive relationship Between scholarship index and percentile
score on the‘Freshman Mental Test.

2. Further Studiles. Some toples for further study which

have suggested themselves are; In~service Training of
Industrial Arts Teachers; The Relation Between Scholarship
Index and Suceess or Failure of Industrial Arts Teachers;

and Graduate Work in Industrial Arts.
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Percentile rank

Case No ___ Name

Grade | No |Point Totali Pro |{Total {Math |Total |{Eng|Total {Sci|Total
: Score |Point i Sub |Point Point Point Point
Score Score Score Score Score

A 4

B 3

C 2

|
? 1
F 0
1

Average Point Score Av Pt Sc |Av Pt Sc Av Pt Sc |Av Pt Sc
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